
PROP. 

The Proof by Experiments. 

N a very dark Chamber at a round hole about 
one third part of an Inch bToad made in the 
indow E placed a Glafs Pi-ii;n, whereby the 

bealn of the Sun’s Light which came in at that hble-might 
be refrat-ted upwards toward the oppofite Wall of the 
Chamber , and there form a coloured Image of the 
Sun.. The Axis of the Prifm (that is the Line paffing 
through the middle, of the Prifin from one end of it to 
the other end Par&i to the edge of the ReGa&ing Angie) 
was in this and the follawing Experiments perpendicular 
to the incident Rays. About this Axis I turned the Prif’m. 
flotvly , and Gw the refraAed Light on the Wall or co* 
loured Image of the Sun f&Q to defcend and then to af- 
tend, Between the Dekent and Afcent when the Image 
leenled Stationary , I itopt the Prifin, and fixt it in that 
Pokure, &at. it kotlld be moved no more. For- in that 
pofiure the Refrabions of the Light at the two fides of 
thr: ReGaOkg Angle, that is at the entrance of the Rays 
jnto the Win and at their going out of .it, were equal CQ 
Qne another. So alib in other Experiments as often as X 
~~~ould ha.ve the RefraCtions on both iides the .Prifm to’ be 
equal to one another, I noted the place where the Image. 
of the Sun formed by the refrahed Light fiood frill be- 
ctreen its two contrary Motions, in the common Period: 
of its progreG and egrek j and when the Image fell upon 
&a?t: place, I made fa@ t1~eTriii-n. And in this pofiure, as 
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the r-no& coiiinieni-,it is to be underflcood thar all the ~rifms 
are placed in the following Experiments, unlek where ibme 
other pofkure is dekribed. The Prifm therefore being pla- 
ced in this pofkre, I let the refia&ed Light fall gerpendi- 
cularly upon a Sheet of white Paper at the oppofite Wall 
of the’ Chamber, and obkrved the Figure and Dimenfions 
of the Solar Image formed on the Paper by that Light. 
This Image was Oblong and not Oval, but terminated 
with two R..e&ilinear and Parallel Sides , and two Semi- 
circular Ends. On its Sides it was bounded pretty difiin&ly, 
but on its Ends very confukdly and ind&nEtly, the Ligbr 
there decaying and vanishing by degrees. The breadth of 
this Image aniivered to the Sun’s Diameter, and was., ab,out 
two Inches and the eighth part of an In’ch , including the 
Penumbra. For the Image was eighteen Feet and an half 
difianr from the Prifm, and at this diiEance that breadth if 
diminiflled by the Diameter of the hole in the Window-fhut, 
that is by a quarter of an Inch, kbtended an Angle at the 
Prifm of about half a Degree, which is the Sun’s apparent 
Diameter. But the len,gth of the Image was about ten Inches 
and a quarter, and the length of the Re&ilinear Sides about 
eight Inches j And the refra&ing Angle of the Prifm where- 
by ib great a length was made, was 64 degr, With a l& 
An&e thle length of the Image was lefs , the brcadrh red 
making the &me, If the Prifm was turned about its Axis 
that way which made the Rays emerge more obliquely out 
of the kcond rekakkin:g krface ,of rhe Pr;i;n, the Image loon 
becam;e an kh or two lolnger, o.r more; and i,f the Priiin 
was turned about the conX;l;ary way, io as co make the Rags 
fall more obliquely on, lthe !!i& refra&ing ,Surface, the Ipage 
foon became an Inch or two i%ort.er. And tbher&ore in try” 
ing thds Experiment, T. was as curious as I c&l be in pla- 
&;ing, the Prifn1 by the abovecmentionled Rule exa&ly in 
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ftlch ,z poltllre eliat the RefracZions of the Rays at their emer- 
gence ollr of the Prifm might be equal to that at their inci- 
dence on it. This Prifm had iome Veins running along 
u~i~lli~~ the (&,(s from om end to rhe other ) which fkat- 
rercd ~oK1~e of the Sun’s Light irregularly, but had no fin- 
able egi:t ill e;lcreaGng the length of the coloured Spec- 
rr11111. I:or I tried the {ame Experiment with other Prifms 
\C.ibll [he lkne SucceCs. And particularly with ‘a Prifin 
r&i~h deemed free fi-01x fiich Veins, and who6 ~efia~ing 
All@ W&S 6~: Degrees, I found the length of the Image 9: 
or 1 o Inches at the difiance of I 82 Feet Gem the Prifm, 
the breadth of the hole in the YCndow-fhut being; of an 
Inch as before. And becaufe it iS eafie to commit a mi- 
Rake in placing the Prifrm in its due pofture, I repeated 
the Experiment four or five times, and always found the 
length of the Image that which is Tet down above. With 
another Prifk of clearer Glafi and better Polli&, which 
kerned free Corn Veins and whofe refra&in Angle was 
63 i Degrees, the length of this Image at the ame difiance H 
of t 8: Feet was aKo about I o Inches, or I o 5. Beyo& 
thei’e Meafures for about i or 3 of an Inch at either end of: 
the Spebrum the Light of the Clouds kerned to be a little 
ilnged with red and violet, but ib very faintly that I &fpe- 
Aed that tin&rre might either wholly or- in great mea{ur- 
arife from come Rays of the Spearurn kattered irre- 
gularly by fame inequalities in the Subfiance 2nd polifi 
of: the Glafi , and therefore I did not include it in th& 
Meafures. Now the different Magnitude of the hole in 
theB7indow-fiut, and different thicknefs of the Prifm where 
the Rays paad through it, and different inclinations of the 
h4m to the Horizon, made no i‘&fible changes in the 
length ofthe Image.. Neither did the different matter of 
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the Priiins make any : far in a Veffel made of po1iaec-J 
Plates of Glafi cemented together in the fhape of a Prifrnt 
and filled with Water, there is the like Succ& of the Ex- 
periment according to the quantity of the Refra&ion. It 
is further to be obferved, that the Rays went on in right 
Lines from the Prifm to the Image, and therefore at their 
very going out of the Prifm had all that Inclination to 
one another from which the length of the Image pro- 
ceeded, that is the Inclination of more than two Degrees 
and an haIf And yet according to the Laws of Opticks 
vulgarly received, they could not poffrbly be fo much in- 
clined to one another. For let E G reprefent the Window-Fk, 1 2 
shut, F the hole made therein through which a beam ofthe * 
Sun’s Light was tranfmitted into the darknedChamber, and 
ABC a Triangular Imaginary Plane whereby the Prii;n is 
feigned to be cut tranfverfly through the middle of the 
Light. Or if you pleafe, let AB C reprei‘ent the Prifm it 
kl& looking dire&ly towards the SpeEtator’s Eye with its 
nearer end : And let X Y be the Sun, M N thePaper upon 
which the Solar Image or Spe&rum is cait, and P T the 
Image it iklf whoik iides tovvards V and W are Re&ili- 
near and Parallel, and ends tovvards I?’ and T Semicir- 
cular. YKHP and XLJT are twoRays, thefirit; 
of which comes from the lower part of the Sun to the 
higher part of the Image, and is refra&ed in the Prifm at 
K and and the latter comes from the higher part of 
the Sun t”o the lower part of the Image, and is r&a&d 
at L and J, Since the Refrabions on both iides the Prifin 
are equal to one another, that is the Refrahion at K equal 
ro the Refra&ion at J, and the Refrabion at L. equal to 
the RefraCtion at I-I, fo that the Refrahions of the inci- 
dent Rays at K and L taken toget f are equalltQ-- the 
Refra&ions of the emergent. Rays at and J t&n ;;F;- D A . m 
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tlxr : it f&ws by adding equal things to equal things; 
&at the R&a&ions at IC and I-I taken together, are equtil 
to the R&-a&ions at J and k taken together 9 2nd there* 
fore rhe two says being equally refr;a&e he the fsEme 
Inclination to one another after Ref&Xor~ ~~hich. tl haid 
before, that is the Inclination of half a Degree a tyg$ 
to the Sun’s Diameter. For fo great was the Inclinaeian 
of the Rays to one anorher before Refrahion. S~Q then, 
the length of the Image P T would by the Rules of VuL 
gar Opticks fubtend an Angle of half a Degree at the 
Prifm, and by conikquence be equal to the breadth P T; 
and therefore the Image would be round+ Thus it would 
be were the two Rays X L J T and V K I3 P and al.1 the 
X& which form the Image I? ZB T V, alike Refrangibk 
And therefore feeing by Experience it is found that the 
Image is not round but about five times longer thati 
broad, the Rays which go.ing to the upper end P elf the 
Image fuffer the greateff RcfraLtion,, mwfi be more Refra,ili 
giblc than thofe which go to the fewer end T , u&f’s the 
.iaeqtlality of Refra&ion be c;efuzl. 

This Image or Spe&rum I? T was coloured, beiq red 
at its leaf! refra&ed eBd T, and violet at its mofi refra&ed 
cmI I?, and yellow green and blew in the intermediate 
$aces; Which agrees with, tkxc fir& ProprAit~oq that: pi: ht$ 
which differ in CSolour do &o di%x in Refi~q.$~ iry, B 
The length of the kmge iiti &e $&qpitig Ex,pegi.metits 8 
1ne3hred from the faint& md csu~m& rpd ,ac o;ne em+, t’a 
the faineefi and otumofi Hew at the :o&er cod., 

E~pr. 4. In the Suzr’s be;zm which was groyagased ki 
to the Room through the. ,hoke h the Wit-rdow*&ut.,, at: 
.-the diftance of iome Feet f&m the hole, I held the pri$m 
in fkh a pof%ure that its A&is might be ptrpea&cular 00 
tb~t beam. Then I. 1a0kpd rhrotrgb the p~ifm tjgon x.be 
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hole, ad turning the Prifm to and fro about its AxiS to 
make th’e Image of the hole afcend and deccend, when hem 
tureen its two contrary Motions it Ceemed fiationary, 1 
fiopt the Priftn that the KefraCtions on both fides of the 
refrahing Angle might be equal to each other as in the 
former Experiment. In this Situation of the Prifm view.. 
in through it the i‘aid hole, I obCerved the length of its 
n;e ra&.d Image to be many times greater than its breadth, P 
and that the moCt refra&eh part thereof appeared violet, 
the lea& refratied red, the middle parts blew green and 

, yellow in order. The [ame thing happened when I re- 
moved the Prifm out of the Sun’s Light, and looked 
through- it upon the hole fiining by the Light of the 
Clouds beyond it. And yet if the Refra&ion were done 
regularly according to one certain Proportion of the Sines 
of Incidence and Refra&ion as is vulgarly i‘uppofid, the 
refra&eb Image ought to have appeared round. 

So then, by there two Experiments it appears that in 
equal Erlcidences there is a confiderable inequality of Rem 
fra&ions : But whence this inequality arifes, whether it be 
that C&.ne of the incident Rays are refraAed more and 
others I&, conftantly or by chance, or that one and the 
Same Ray is by Refra&ion diiturbed, fiattered, dilated, 
and as it were Split and rpread into many diverging Rays, 
as Grim&do Euppoies, does not yet appear by there Experi- 
ments, but will appear by thoce that MEOW. 

Et-per. 5. Confidering therefore, that if in the third Es- 
geriment the Image of the fun should be drawn out into- 
an oblong form, either by a Dilatation of every Ray, or 
by any other caftral inequalj $y of the Refrahions, the fime’ 
&ho; Images WX.I~~ by a ~cond Refra&ion made Side- i: 
ways ffe drawn ow as muih in breadth by the Eke IMa- 
ration of the j~ays 0.r other &&Gal inequality of the Rep 
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~~‘~:a&ions Sideways, 1 tried what would be the E&e&s of 
fucll a 6cond RefraCtion. 
2s in the third Experiment, 

For this end I ordered all things 
and then placed a kcond Priiin 

inlnlediately after the firfi in a crofs Pofition to it, that it 
might again refraEt the beam of the Sun’s Light which 
came to it through the firiE Prifm. In the firi% Prifm this 
bealn was ref?a&ed upwards, and in the kcond Sideways; 
And I found that by the Refraaion of the fecond I?&.. 
the breadth of the Image was not increaikd, but its IIu.pe- 
rior part which in the firit: Prifin fuffered the greater Rem 
frahion and appeared violet and blew, did again in the 
fec0n.d P&n fu&r a greater Refra&ion than its inferior 
part, which appeared red and ye110 
any Dilation of the Image in breadth. 

, and this without 

F& 14. Hi$bztion. Let S reprefent the Sun, 1% the hole in the 
Window, A 13 C the fn-it P-r&m, I3 H the Gcond Prifin, Y 
the round Image of the Sun made by a dire& beam of 
Q$t when the Prifms are taken away, I? T the ~&long 
Image of the Sun made by that ‘beam paff~ng through the: 
-firit Prifm alone when the fecond Prifm is taken away, and 
gt the Image made by the cro6 Re&a&ions of bo.th 
Prifms together. Now if the Rays. which tend towards 
the kveral Points of the round Image Y were dilated and 
f read by the Refra&ion of the firlt Prii;n, fo that they 
ht ould nor any longer go in firrgle Lines to fingle Points, 
but that every Ray being Split, (hattered, and changed 
from a Linear Ray to a Superficies of Rays diverging 
from the Point of RefraCtion, and lying in the Plane of 
the Angles .of Incidence and Refrabion , they fllould 
go in thofe Planes to fo many Lines reaching almofi 
from one end of the Ima e P “I’ to the other, and if 
that Image fiould thence 1 ecome oblong : thok Rays 
and their hwal parts tending towards the feveral Points of 
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the h-age Qflght to be again dilated and rpread Side2 
ways by the tranfverfe Refra&ion of the fecond Pr&n, ~0 
as to compofe a.four&we Image, filch as is reprefented 
at d. For the better undcrfianding of which, let the Image 
P T be difiinguifhed int ve equal Parts I? QK, KQRL, 
LRSN, MSVN, Pa And by the fame irregularity 
that the Qrbicular Light U is by the Refraecion of the firit 
Prifm dilated and drawn out into a long Image P T, the 
the Eight P Q-It: which takes up a Cpace of the fame lengtll 
and breadth with the Light Y ought CO be by the Refk- 
&ion of the ikcond Prifill dilated and drawn out into the 
long Image w 4 @, and the Light I< QR L into the lone, 
Image k q r 2, and the Lights L R S M, M: S V N, N V ?; 
into Co many other long Images 1 I” s W, uz s ~11, TZ 1 t7 j and 
all t’hefe long Images woLlld compofe the fourrc]uare Inxxo,e 
~77. Thus it ought to ;f>e were every Ray dilated by R& 
fra&ion, and fpread into a triangular Superficies of Rays 
diverging from the Point of Refi-a&on. For the iecond 
RefraCtion would fpread the Rays one way as much as the 
firfi doth another, and ib dilate the Image in breadth as 
much as the firfi dot11 in length. And the fame thing * 
ought to happen, were fame Rays calrually refrahed more 
&an others. But the Event is otherwife. -The Image I? 3’ 
was not made broader by the Refra&ion of the iecond 
P&n, but only became oblique, as ‘tis reprefented atp t, 
its upper end P being by the ~Rekafiion translated to a 
greater diktance than its lower end T. So then the Light 
which went towards the upper end P of the Image, Uas 
(at equ,zl Incidences) nlore refia&ed in the fecond Prifin 
than the Light which tended towards the lower end T, 
&at ii the blew and violet, than the red and yello~v j and 
therefore was more Refrangible. ‘The fame Light was by 
the Refra&ion of the firfi I?riSrn tranflated fLIrther from the 
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place y to ivhich it: tended before Refkaion ; 2nd there; 
fore rLl$ere~j as \vell in the firfi Prifin as in the fecond ; 
crI*encer ReFra&ion than the rePc of the Lighr, and by cona 
zqtlence was more Refkngible than the re% even before 
its incidence on the firfi Prifin. 

SorllctinJes I placed a third Priim afier the hcond, and 
~~~n~ecin~es alto ;1 fourth after the third , by all which thi 
~~~~~ge might be often refra&ed Gdeways : but the Rays 
tv)licII were 11101-e refiaated than the refi in the firfi X+ifm 
\\‘ere allo n~ot’c refi-a&ted in all the refi, and that without 
:;ll): Dilatation of the Image iideways : and therefore &ok 
Rays for their conit-ancy of a grearer RefraAion, are de- 
icrl-edly reputed more Refrangible. 

“:Gg.* I $ I But that the meaning of this Experiment may mori 
clearly appear, it is to be confidered that the Rays which 
are equally Refrangible do fall upon a circle anfwering ‘to. 
the Sun’s Dif+e. For this was proved in the third Experi- 
ment. By a circle I undertiand not here a perfea Geo- 
metrical Circle, but any Orbicular Figure whole length is 
equal to its breadth, and which, as to Senfe, may kern. 
circular, Let therefore A G repreknt the circle which all_ 
the mofi Refrangible Rays propagated from the whole 
Dii;jue of the Sun, would illuminate and paint upon the 
oppofite Wafl if they were alone 5 E L rhe circle which all 
the MI RehangWe Rays would in like manner illumina;te 
2nd paint if they were alone j B W, C J, D K, the circles 
&ich fo many intermediate forts of Rays would Jf&& 
fively Paint upon the VMl, if they were fingly propag&d 

from the Sun in fucceave Order, the refi- beillg always in- 
tercepted ; And conceive that there are other inter111ediate 
Circles ~~‘ifhoLK number which innumer&le other inter- 
mediate fbrts Of Rays Would fucceiGvely paint -upon the, 
ZY’all if the Sun flldd fuccenively emit every [or- apart., 

And 
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And keing the Sun emits all thek ibrts at! once, 
all together illuminate and paint innumerable 

they mu tE 
equal cir- 

cles, Gf all which, being according to their degree; of Rel 
frangibility placed in order in a continual kries, that ob- 
long SpeArum is compofed which I defcribed in the 
third Experime ow if the Sun’s circular Image “II E’i’.,, I t Y I< 
which is made unrefrahed beam of Light was by 
any dilatation of the fingle Rays, or by any other irregu- 
larity in the Refra&ion o the firft Prif& converted into 
the Oblong SpeArurn, P : then ought every circle A G, 

C J, tic. in that SpeCtrum, by the crofs Refra- 
of the fecond Prifns again dilating or otherwik 

JTcattering the Rays as before, to be in like manner drawn 
out and transformed into an Oblong Figure, and thereby 
the breadth of the Image P T would be now as much aug- 
mented as the length of the Image U was before by the Re- 
fratiion of the firit Priim ; and thus by the Refrahions of 
:both Prifms together would be formed a fourrquare Figure 
_y r t 7 as J[ d&&bed above. Wherefore fince the breadth of 
the Spe&rum P T is not increafed by the Reka&kion Fde- 
ways, it is certain that the Rays are not i‘plit or dilated, or 
.otherways irregularly kattered by that Refrahion, but 
that every circle is by a regular and uniform RefraBion 
tranflated entire into another place, as the circle A G by 
the greatefi RefraEtion into the place tig, the circle B H by 
;E lefi Refia&ion into the place bh, the circle C J by a Re- 
f&&ion Ml lek into the place ci, and ib of the refi j by 
which means a new Spekum p t inclined to the former 
% ‘I’ is in like manner compokd of circles lying in a 
right Line j and thek circles mufI be of the rame.bigneis 
with the former, becaufe the breadths of all the Spe- 
&rums Y, P T and ;pt at equal diitances from the Prifi=s 
are equal. 

El2 I con- 

I: confidered 
through which 

f&her that by the breadth of the Me P 
the Light enters into the ark Chamber, 

there Ts a Penunlbra Lade in the circuit of the Speflrurn 
y, and that Penumbra remains, in the re&ilinenr Sides of 
the SpeArums PT alTd @ 1 placed there&ore at that hole 
2 Lens or Objet?-glafi of a Tele,kope which =$ht $afi: 
the Image 06 the Sun difiinRly on .U without ally P~l~ms 
bra at all, and found. that the Penumbra of the R&iii- 
near Sides oft the. oblong Spe&rums P 71’ 2nd /)r Was a&~ 
thereby talcen away, ib that thok Sides appe~ed 3s dim 
@in&ly de&&d as did th,e Circumference of the firfi Ilnage 
Y. Thus it happens if. the Glad of the Prifi~~s bc: free 
Gem veins, atd their Sides be. accurately phi md. ~~11, 
p,oliihed without thofe numb’erlefi waves or ~urlcs which” 
ufiially arife from Sand-holes a little 6-noothed in poliihT 
iug with Putty. If the Glad be. only well poliffx4 md 
free fi-om veins and the Sides not accurately plant btxt a 
little Convex or Concave, as it fi-equently happens 5 yet 
may the three Spe&rums Y, P T and _t-t want P&~u~nbras, 
but not in equal difiances &am the, Prifills. Now f-;W~ 
this wafit of I?enumbras, I 1tne.w. more cert,zinly that u~‘cr 
one of the circles was refia&ed according to I;XW 13110 K 
regular, uniform, and confkant law, For if thcrc wcrc 
a.ny irregularity in theRefra&ion, the right Lilrx,es A E and 
G L which all the circles in the Spe&rutil I) T &I ~CILI&, 
could not b.y that Reka&ion be tranflated into &e ]Li~~cs 
a.e and g l as di&inCt: and Araight as they were before, bolt: 
there would ar& in th& .tranflated Lines .Tome Pcm~n~b~~ 
or cmokednefi or. undulation, QU other fe&2[e ~?crt~~rb~~, 
&ion contrary to. w.hat is. found by Experience. w%db~ 
ever. Pemmbra or Perturbation fll~&j. be, l&c in the, 
circles by the cdi’ Refiahion of the r~conc~ PrifiT= I SX~ 
t&t hmnbra 0~. Perturbation would 11~ col~~pic~xoLls in, 
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,the right Lines a e and g 1 which touch thofe circles. And.” 
therefore fince there is no fuch Penumbra or Perturbation 
in thofe right Lines there muft be none in the circles. 
Since the diflcance between thofe Tangents or breadth of 
the Speckurn is not increafed by the Refi-a&ions, the Dia- 
meters of the circles are not increafed thereby. Since thofe 
Tangents continue to be right Lines,, every circle which 
In the firflz Prifm is more or lefs refra&ed , is exa&ly in 
the fame Proportion more or leis refracted in the iecond. 
And ieeing all there things continue to fucceed after the 
kme manner when the Rays are again in a third Prifm; 
and again in a fourth refra&ed Sideways, it is evident that 
the Rays of one and the fame circle as to their degree of 
Refrangibility continue always Uniform and Homogeneal 
to one another, and that thofe of feveral circles do differ 
in degree of Refrangibility, and that in fame certain and 
co&ant Proportion’ Which is the thing I was ,to prove; 

There is. yet another Circumfiance or two of this Exe F&. 16, 
perimrnt by which. it becomes itill more plain. and con- 
vincing. Let the. Second Prifm D H be placed notiimme- 
atcly after after the fir& but at ibme diGance from it j 
Suppok in the mid-way: between itsand the Wall on which 
the oblong Spe&rum P ‘I’ is cait, io that the Light from 
the firfk Prifin may fall upon it in the form of an oblong 
SpeArum, ~7 Parallel to this fecond Prifm,and be refta&ed 
Sideways to form the oblong Spe&rum p t upon the Wall. 
And you will find as b.efke, that this Spe&trum.p t is in; 
clined ro that Spe&rum P ‘I’, , which the firit: Frifm forms 
alone without the record.; the blew ends P and; p::being fur.- 
ther diitant from one another: than the red ,ones T and r; 
and by conf;eq-tie&e that the Rays which go to the blew 
end ,,- oft he Image ~7 and which therefore-kffer the greatefk 
RefrarSLion in. the &r-it Prifm, are .again in the Second Prif” 
more refra&ed than the refi.. T.ha. 

??I 
Fig. 170 he f&m thing 1 try’ ako by letting ,the %.m’s Light 

a da& Roonl thror!gh two little round holes P atid’p 
made in the \Vindow, and with two Parallel Prifms AB,C 
atld d p p +ced at thofe holes ( one at each > refraaing 
thofe two beams of Light to the oppofite Waif of the 
Ch;lmLer, ill filch manner that the two colour’d Images 
p T arld,“r~ which they there painted were joyned end to 
end and lay in one firaight Line, the red end of ‘the 
One touching the blew en the other. For if thek 
two reFra&ed beams were a a third Prifin D H pla- 
ced crofi to the two fir& r Sideways, and the Spe- 
&rums thereby translated to iome other part of the Wall 
of the Chamber , fitppok the Spe&rum P T to p t and 
the Spe&rum MN to m H, thek tranflated Spe&rums p t 
and tfz H would not lie in one firaight Line with their ends 
contiporas as before, but be broken off fi-om‘one another 
and become Parallel, the blew end of the Image 312 ?z being 
by a greater Refrahion translated farther from its former 
place M T, than the red end t of the other Image p t from 
the &me plice MT which puts the Propofition pa!2 dim 
jpute. And.this happens whether the third Prifm ID H he 
placed immediately after the two firfi or at a great difEance 
kom them , ib that the Light refra&ed in the two firfl: 
Prifins be either white and circular, or coloured and obl 
lung when it falls on the third. 

Exper. 6. In the middle of two thi Boards 1 Ini& 
XUICI holes a third part of an Inch in iameter, and in 
the Window-ibut a much broader hole, being made to let 
into my darkned Chamber a large beam of the Sun’s 
Light j I placed a Prikn behind the Shut in that beam to 
r&a& it towards the oppofite Wall, and cloce behind the 

fixed me of the Boards, in iixch manner that: the 
middle of the refix&cd Light might pail through the hole 

made 



made iI1 it, and the reii; be intercepted by the ]~oard. 
‘Then at the diknce of about twelve Feet from the fira 
Board I[ fixed the other Board, in iirch manner that the 
middle uf the refratied Light which came througl~ the hole 
in the fir& Board and fell ~npon the oppofire \Vall mig\lt 
pa& through the hole in this other Board, and the reft: be- 
ing intercepted by the Boarc9 might paint upon it the coo 
loured Spehrum of the Sun. And clore behind this‘ Board 
I fixed anocher Prii^m to reka& the Light which came 
througll the hole. Then I[ returned Speedily to the firfi 
Priitn, and by t~~rning it slowly to and fro about its Axis, 
I caufed the Image which fell upon the ikcond Board to 
move LIP 3d down upon that Board, that all its parts 
might C~~ccenively pais through the hole in that Board and 
fall upolz the Prifm behind it. And in the mean time, I 
noted t’lt-be places on the oppoke ‘LVall to which that Light 
after its Refrafiion in the iecond Priim. clid pa& ; and by 
the difference of the places I found that the Light which 
being rz~ofi refra&ed in the firit PriiEn did go to the blew 
end of the Image, was again more re&a&ed in the kcond 
Prifna than the Light which went to the red end of that 
Imge, which proves as well the firfi Propofition as the 
fecond. And this happened whether the Axis of the two 
Priims were parallel, or inclined to one another and to the 
Horizol2 in any given Angles. 

Ilh&dtion. Let F be the wide hole in the Window-ihut, Q, 1 8, 
througl;l which the Sun fllines upon the firfi Prifin A B C, 
and let the refia&ed Light fall upon the middle of the 

-Board D E, and the middle part of that Light upon the 
hole G made in the middle of that Board. Let this tra- 
j&led part of the Light fall again upon the middle of’ the 
Lxond &md d e axi there paint fuch an oblong coloured 
I~~~i~,ge ~5 &e sun 2s was &Scribed in the third Experiment. 
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BY turning the P&n A B C flowly to and fro about its 
AXis this Image will be made to move up and down the 
Board d &, and by this means all its parts from one end to 
the other may be made to pafs ficceflively through the 
flole g which is made in the middle of that Board. In the 
mea11 while another Priiin ti b c is to be fixed next after 
that IloIe 8 to refrah the traj&ed Ligllt a ficond time, 
And th& things .being thus ,ordered, I marked the places 
hi; and N of the oppofice Wall upon which the refra&ed 
Ligllt fell,and found that whilfi the two Boards and kcond 
Prifin remained unmoved, thok places by tul-ning the fir& 
Prifin about its Axis were changed perpetually. For when 
the lower part of the Light which fell upon the fecond 
Board cl e was cafi through the hole 8 it w.ent to a lower 
place M on the Wall , and when the higher part of that 
Light,was caft; through the fame holeg, it went to a higher 
place N on the Wall, and when any intermediate part of 
the Light was cafi through that hole it went to fome place 
on the Wall between M and N. The unchanged Pofition 
of the holes in the Boards, made the Incidence of the Rays 
upon the fecond Prifm to be the Came in all cafes. And 
yet in that common Incidence fame .of the Rays were more 
refi-a&ed and others lefs. And thofe were more refraAed 
in this Prifm which by a greater Refrahion in the firit 
Prii;n were more turned out of the way, and therefore for 
,rheir confiancy of being more refra&ed ar.e defervedly ‘cal- 
led more Refrangible. 

Exper. 7* At two holes made near one another in my 
Window-fflut I placed two Prifms , one at each, which 
might cafi LIpon the oppoke YVall (afier the manner of 
the third Experiment > two oblong coloured Images of the 
Sun. And at a little difiance from the Wall I placed a 
long fknder Paper with firaight and parallel edges, and 

ordered 
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ordered the Prifms and Paper fo, that the red Colour 06 
one Image might MI. dire&ly upon one half of the Paper, 
and the violet cofour of the other Image upon the other 
half of the lrame Paper; ib that the Paper appeared of two 
Colours , red and violet , much afrer the manner of the 

ainted Paper in the firit and kcond Experiments. Then 
with a’biack Cloth I covered the Wall behind the Paper, 
that no Light might be refle&ed from it to difiurb the 
Experimenr, and viewing the Paper through a third PrXm 
held parallel to it, I faw that half of it which was illumi- 
nated by the Vi etJight to be divided from the other 
half by a greater efraAlon, eljxcially when I went a good 
way OK &om the Paper.. For ‘when 1 viewed it too near 
at hand, the, two half~ of the Paper did not appear fLllly 
.divided from one anoeher , but kemed conciguoras at one 
of their Angles like the painted Paper in the EirR Expec 
riment . Which aldo happened when the Pa.per was too 
broad. 

Sometimes inksad of the Paper I[ ufed a white Thred? 
and this appeared through the Pr&n divided into two PaN 
pallel Shreds as is repreknted in the I 9th Figure , where.F& I 9‘ 
‘19 G denotes the Thred illuminated with violet Light 
from D to E and with red Light from F CO G, and de fg 
ase the parts of rhe Thred Ceen by Refra&ion. If one half 
of thi: Thred be confiantly illuminated with red, and the 
other half be illuminated with a11 the Colours hcdbdy, 

(which may be done by caufing one 0% the Prifms to be 
turned about its Axis whilfl the other remains unmoved) 
this other half in viewing the Thred through the Prifill, 
will appear in a continued right Line with the firfi half 

‘when illuminated with red , and begin ‘to be a little divie 
ded from it when illuminated with Cklnge, and remove 
..fixther from it when illuminated with Yellow, alld Ml 

E fLIrther 
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they came neare,r and nearer toget,her, and a$ ‘leng&t 4~8~ 
came co-incidcnt~; and a&erwards wh;en I wel?t &it1 &M&W 
off, they parted again in a contrary order, the ,‘viola by a 
greater Refrac?ion being ,carried beyond the re& J, 

~xpr. 8. 111 Summer when the Sun’s .Li$t UGZS t-b 
be &rongeit, I placed a Mini at the hole .of the ~Wincb~ 
i$ejt, ,ZS in the third Experiment, yet io that its Axis “might 
be Parallel to the Axis of the World, and at the oppofite 
\Vall in the Sun’s refratied Light, I placed an open Book. 
Then going Six Feet and tvvo Inches from the Book,, “I$ 

~ placed there the abovementioned Lens,by vvhich the Light 
refle&ed from the Book might be made to converge anld 
meet again at the diRance of fix Feet and tvvo Inches l+- 
hind the Lens , and there paint the Species of the Bo& 
Mpon a fljeet of vvhite Paper much after the manner of tihe- 
fecond Experiment. The Book and Lens being made fag, 
I noted the $x vvhere the Paper vvas, vvhen the Letters 
of: the Book, illuminated by the fulfefi red Light of the 
Solar Image falling upon it, did cafi their Species on that 
Paper mo& di&n&ly j And then I itay’d till by the MO- 
tion of the Sun and confe uent Motion of his Image o*n 
the Book, all thi: Colours ram that red to the middle ,sof,;, T 
the blew pafi’d over thofe Letters; and when thofe Lettedk(ss 
were illuminated by that blew, I noted again the place;&C~ 
the Paper when they cafi their Species mofi diftin&ly upbn 
it : And 1 found that this lait place of the Paper was nea;er ^I 
to the Lens than its former place by about two Inches.San& 
an half, or two and three quarters.. So much ibdner there;,: 
fore did the Light in the violet end of the Image by a grea- 
ter Refra&ion converge and meet , than the Light. in the 
xed end, But in trying this the Chamber was as dark.as I 
could make it.. For if thefe Colours be diluted.,aqd weak& 
ned by the mixture of any adventitious Light, the difian@e 

between 
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act;e&by .it to fall afeerwards upon a fbeet: of white Paper 
placed at fom d fi e i ante behind it, and t;h~rc by that Ike- 
-drabion to paint the dual CO~OWS of: rhc 1Mh And 
then caufing the firfi Prirm to be turned about its Axis as 

above, 1 ob[erved that when thofeRays which in this Prifm 
had firffered the greatefiRefra&ion and appeared of a blew 
and violet Colour began to be totally refleficd , the blew 
and violet Light on the Paper which was in& rcf+a&ed 
in the fecond Prifm received a fenlibk increak above that 
--of the red and yellow, which was leaf% reku%cd 5 and 
afterwards when the reft of the Light which WCS green, 
yellow and red began to be totally reflec%cd it1 the fkf.% 
&Cm, the light of thofe Colours on the Paper STC~~VP.II as 
great an increafe as the violet and blew had done befarc, 
Whence ‘tis manifeit, that the beans of Light rcflc&I~d by 
.the Bafe of the Prifm, being augmented firfk by the mar.e 
ReGangible Rays and afterwards by the I& R&nngible 
.ones, is corn. ounded of Rays differetlrly Rcftxngibic. 
And that all uch refle&ed Light is of the finrc Nature P 
with the SLM’S Light, before its Incidence on the EM% oF 
the Prifm, no Man ever doubted : it being gcn,crally alW 
lowed, that Light by f&h Reflexions fixffcrs nk Alecration 
.in its Modifications and Properties, I do IICE here take 
notice of any R&a&ions made in the Sides af the firT1; 
Prifm, becaufe the Light enters it perycndiculnrly att: $c 
&fE Side, and goes out perpendic&rly at the IEc~II~ Side, 
and therekke iizffers none, so then, the strrr”s ~~l~~de~t 
Light being of the fame temper and co&t~~tian IVY& lljs 
eme$pt Light, and the MI being compouildcd 0~ nays 
disretitly ,Refrangible , the firfi mufi bc itz like r~.anner 
compoundec~. 

Fig. 21, I~~/=Qisf~. In the 2 zth Figwe, A B C is the fir& prifm, 
B c its Bah B and C its equal Augh at &c BA[~, e&h. 

of 
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to the Incident. Then, beyond thefe two Prifim T placed 
a third, which a&he refra& that elmergent Light, a& by 
that Refra&ion can the &al &WS of the Prifm up& 
the oppofite Wall, or flpoll a eet: of white Paper held’at 
;;t convenient &fiance behind the P&n for that: refia&ed 
,‘Light to fall upon it. A.$-er this 1 tumd the! ku&&q?iped 
about its Axis, and found that W~ICXI the CO~~~ig~~oU~ Sides 
oftfle rMr0 Pri[ms became fb obliq~~c t0 the incidt~~t: Rays 
that thofe Rays began all of them. to be refl&~d, thofe 
-Rays which in the third Prifm had IiATcred the grad& Rc~ 
&a&ion and painted the Paper with midst: ad b!.ew, weft 

,fir& of ali by a total Reflexion taken out ~ftltc rrankked 
Light, the xeft: remaining and on the Paper ynitxing thc;ir 
:([=&LI~s .of C&en, Yellow, Orange, and k-A. 33 Iscforc j 
and afterwards by continuing the motion of the two Prifms, 
the refi ofthle Rays alfo by a total R~flcxion vuiflxzd in 
order, ‘according to their degrees of Refrangibility. 
Light ‘therefore which emerged out of the EGO Prifmns is 
-ccimpounded of Rays diEerently Refrangible ) keing rhe 
more Refran ible Rays may be taken out- of ir: while &e 
lefi Refrangi le remain. I? But this Light being trnjc&ed 
only through the Parallel Superficies of the two”, ~rifa3s, if 

,.,it f3Gred any change, by the Refrabiorz of axle Supcrficied 
it k& that imprefion by the coritrary Rcfr~~~~~n 0 
other Superficies, and fo being reft:ored to its pl++in,e edaa 
fikcbti became of the Gxne nature alld condition as af fit& 
before it& Incidence on thofe Brifcrls ! and ~h~r~f~~r~ $&oyc 
its Incidence, fias as much compo~~tlded of ~.r-lys di ecentjy 
Refrangible as afterwards. 

k 

,A& 22. lfl$~~~ion. hi the’. 22th Figure A 13 c and Q c ,D at4&fic 
the two Pr%us tied to-gethkr in the form, of a ~~r~~~l~~ 
‘pip& their $ks B c and c B bein cO~~c.guau 
their Sid’es A B and 6: D Pafall& AtIc ~-X-J K is rh “i 

Priiin, 



C4I 3 
P&-n, by which the Sun’s Light propagated through the 
hole F into the dark Chamber, and there pafing through 
th.. ,fe fides of the Prifms AB, BC, CB and CD, is r&a- 
&ed at 0 to the white Paper I? T, falling there partly upon 

P by a greater Refrahion, partly upon T by a lefs Refra- 
&ion, and partly upon R and other intermediate places by 
intermediate Refra&ions. By turning the Parallelopiped 
A CBD about its Axis, according to the order of the Let- 
ters A, C,D,B, at length when the contiguous Planes B C 
and CB become fufficiently oblique to the Rays F M, 
which are incident upon them at M, there will vanik to- 
tally out of the refi-a&ed Light OPT, fir& of all the mo& 
refra&ed Rays 0 I?, ( the refi OR and 0 T remaining as 
before) then the Rays 0 R and other intermediate ones, 
and laitly, the leafi refratied Rays 0 T. For when the 
Plane B C becomes filfficiently oblique to the Rays inci- 
dent upon it, thofe Rays will begin to be totally refle&- 
ed by it towards N j and fir& the mofk Refrangible Rays 
will be totally refle&ed (as was explained in the preceding 
experiment) and by confequence mu;Pc firit d&appear at I?, 
and afterwards the reiZ as they are in order totally reflek’k- 
ed to N, they muit difappear in the fame order at R and 
T. So then the Rays which at 0. luffer the greateit Re- 
f&.&ion, may be taken out of the Light MO whilfi the re& 
of the Rays remain in it, and therefore that Light MO is 
Compounded of Rays differently Refrangible. And be- 
caule the Planes A B and C D are parallel, and. therefore 
by equal and contrary Refraaions defiroy one.anothers 
Effe&s, the incident Light F 34 muit be of the lame kind 
and nature with the emergent Light M 0, and therefdre 
doth alfo confiilc of Rays differently ReGangible. : There 
two Lights FM ‘and MO, before the moit rekangible Rays 
are feparated out of the emergent Light M 0 agree inCo- 

F lour, 
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f&r, and .ifi ali oth~er,,properties f0 far as m obGXv~lJi~~ 
reaches, and therefore are defervedry repW cr of the fame 
Nature and Confiitwtion, and by COllfeC LX!~Ce the one is 
compounded a;swell as the other. IBut 2 f- tcr the l.&rm& &.. 
f&gible Rays bc@-r to be totally rcflcbed, and ther;&y s 
f’+arated out of the emergentlight MO, that Light changes 
its ‘Colour from white to a dilute and faint yellow, a pretty. 
good orange, a very fir11 red I;lcceGvely and then totally 
vafiikes. For a&r ,the rnofi Refl*angible Rays whi& p&. 
the Paper at P with a Purple Colour, arc by a. total rc- 
$lexion taken out of the Beam, of light M 0, the refly a& 
rhe Colours which appear on the Paper at R and T being 
mixed in the light #M 0 compound there a hint: yellow,,, 

qg* 22, 

and after the b&e sand part of the green which AP -ear on 
the Paper between P and R are taken away) the re R which 
appear between R and T (that is the Y&XV, Orange, Red:,: 
and a little Greeti) being mixed in the B~XII M 0 CUIXI~ 
~CJIII.I~ there an Orange j and when all the R,zys are by red 
flewiontaken out of the Beam MO, e3cCe t thcr: fez&Rehan~ 
$;ible, which at T appear of a Eilll Re d , their C~Aour is 
the fame in that Beam M 0, as afterwards at T, the I& 
ha&ion of the,. Prifm HJ K ikrving oddly to fe~eparate chti 
di.fl%rentlyWefrangibleRays, without making any alteration 
in their Cdours, as fljall be more fully proved ~l~r~~~~r~ 
AU which’ contims as well tht firlt Propofition. C%S the fed 
Cb.ldd 

SchoZiumJf this Experiment and the .formcr bc 
and’made one, by applying a fourth Pr$m ‘V 
frati the refletied Beati M,N towards q+ the con 
wit1 be clearer; For then the. light N~I which i 
Prifi is more refrabcd, will become fuller 2~1~ 
*hen the Light 0 P, which in the third ~~~~~~~~ 
maze’ xfraaed, ~a,#@z~~t F 5, and aftel~~~~~~~~~ ~~~~~~~~ , __. _ 



periments ; and feeing the Rays which differ in Refrangi&, 
licy may be parted and forted from one another, and that 
‘either by Refra&ion as in the third Experiment, or by Reh 
flexion as in the tenth, and then the feveral forts apart at 
equal Incidences M&r unequal RefraAions, and thofe forts 
are lnore refi-a&d than others after Leparation, which were 
more refiatied before it, as in the fixth and follotiing EK.- 
perirnents, andif the Sun’s Light be traje&ed through three 
or more crofs Prifms &ceifrvely, thofe Rays which in the 
firfi Prifm are refraAed more than others are in all the fol- 
lowing Prifms, refra&ed more then others in the fame rate 
and proportion, as appears .by the fifth Experiment; it’s 
manifeit that the Sun’s Light is akHeterogeneous mixture of 
Rays, fame of which are confiantly more Refrangible,tkcn 
others, as was I -~propofed. 

PROP. . “Theor.. 

The Sun’s Light co?t#s of qdys diffking iu cii_flexiSil<~, mz’ 
do/e CiQays are more Qe$exible than others which me more Qe- 
fimgible. 

HIS is manifeft by the ninth and tenth Experi- 

the 
ments : For in the nitith Experiment, by turning 

Prifm about its Axis, until the Rays within it which in 
going out into the Air were refra&ed by its Bak, became 
ib oblique to that Bak, as to.. begill to be totally reflebed 
thereby j thofe Rays became fir.6 of all totally refle&ed, 
which before at equal Incidences with the r& had {uffered 
the great& Refra&ion. And the fame thing happens in 
the Reflexion made by the commonBafi of the two Prilms 
in the tenth Experiment,. 
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