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eftablifhing the Longitudes over all the Earth, For,befides that
thefe Eclipfes are very frequent, the Emerfion and Immerfion
of thefe Satellites,efpecially in the fhadow of Fapiter | is fo
momentany and fo fenfible, that they may be obferved with the
greateft exactnefs, being altogether exempt from thofe effential
inconveniencies that accompany the Zclipfes of the Sun and
Moon, which alfoare rare, and whofe beginning and end are al -
waies doubt{ul by reafon of a certain ambiguous light.

The Longitudes of placesat Sea, Capes, Promontories, and
divers Iflands being once exadtly known by this means, would
doubtlefsbeof great help and confiderable ufefulnefs to Na-
vigation, ,

Since Monfieur Borelli hath found this way of workiné
Glaffes , he entrufted the fecret of it toa perfon of the Aca-
demy above-mentioned 3 and he purpofeth to publifh the fame
hereafter,with fome other confiderable Obfervations touching
the fame Glaffes.

A Letter from Liege concerning- Mr. Newton's Experiment
of the coloured Spe€rum 5 together with fome Exceptions
againft his Theory of Light and Colours.

Hou Sir,

R Gafeoigne having received your obliging Letter of
M Fan.18, with frefh direions from Mr. Newton; buc
wanting convenience to make the Experiment accerding to the
faid inftrutions, he has requefted we o fupply hiswant, [n
compliance with his requeft | have made many Trials; the
iffue whereof I here acquaint youwith: next, with fome ¢x-
ceptiens, grounded on Experiments, againft Mr, New#on’s new
Theory of Light and Colours.

The vertical angle of my Prifm was 6o deg;jthe diftance of the
Wall, whereon the coloured Speé#rumapypeared,from the Win-
dow,about 18 foot: Thediameter of the Hole inthe Window-

i fhuts in length the line y;which upon occafions I con-

met trafted to half the faid diameter; but ftill with equal
fuccefs as to the main of the Experiment. The refra&i-
ons on both fides the Prifm, were asnearas I could make them,

equal,
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equal,and confequently about 48 deg.40’, rhe refraltive power
of Glafs being computed according 1o the Ratio of the Sines
210 3. Thediftance of the Prifin from the holein the Stuts
wag about 2 inches: The Room darkned to that degreeas to
equal the darkeft night , whue the hole in the Shars was c.»
vered,

Now as to the ifue of my Trialsy I canfrantly found the
length of the coleured imege (tran(verfe to the axis of the
Prifm) confidcrably greater than its breadth, as of en as the
Experiment was made on a clear day; but if a bright Cloud
werenear the Sun, J found it fumetimes exaét'y as Me. Line
wrote you, name'v broader than long, efpecially while the
Prifin was placed at a great diftance from the hoe, Which
Experiment will nor, I cenceive, be queltioned by Mr, New-
ton, it being o agreeable to the received lans of Refradicne.
And indeed the Obfervations of thefe two Learned perfons, as
to this particular, areeafily reconcileable to each other | arnd
both to truth 3 Mr Newsen (as appears by his Letter of Alw.
laft, wherein wore fully he delivers hiswind) contending culy
for the length of the Image (rranfverfe to the axis of the Prifm)
in a very clear day & whereas Mr. Line orly maintain’d the
excefs of breadch, parallel to the fame axis, while the Sun is
ina bright cloud. Thoughas to what i< further delivered by
Mr. Newton ¢ Phil.Tranfact. N. 8o.p. 3077 5 and oppofed by
Mr. Line, N.129. p 501.) namely that the leng:h of the co-
loured Image was five times the diameter of 1ts breadth; I
never yet have found the excefs above theics the drameter, or at
moft 35, while the refractions on both fides the Prifin were
equal,  So much asto the matter of fact. ,

Nowas to Mr. Newton's Theory of Light ard Coloars,I con-
fefs, hisneatSete of very ingenious and natural iuferences,was
to me upon the firft perufal a ftrong conje@ure in favour of his
new do@rine; I having formerly obferv’d the like chan ot
Inferences upon fearch into Natural eruths, But fince feveral
experiments of Refradtions remain ftill untouch’d by him, I
conceived, a further fearch into them would be very proper
in orderto a further difcovery of the truth of his Affertion,

~For, accordingly as they arc found cither agreeing with, or
difagreeing from, his new Theory,they muft needs much fireng-

then
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then,or wholly overthrow the fame. The Experiments I pitch-
ed upon for this purpofe, are as follow:

1. Having frequently obferved , that the form of Objedis
viewed in the Microfcope (or rather of the Microfcope it {cIf)
confifts almoft in an indivifible point, I concluded , two very
fmall picces of Silk, the one fcarler, the other violet colour,
placed near together, fhould, according to Mr, Newton's Theo-
ry, appear in the Microfcope in a very different degree of
clarity, in regard theiv unequal refrangibility muft caufe the
fcarlet rays or fpecies to over-reach the Retina, while placed
in the due focus of the violet ones, and confequ=ntly muft oc-
cafion a fenible confufion in the vifion of the former , one and
the fame point of the Scarlet objeét afle€ting feveral nerves jn
the Retina. Yet upon frequent trials I have not been able to
perceive any inequality in this point.,

2. The fecond Experiment I made in Water. [tooka
brafs Ruler, and faftening thereunto feveral pieces of Silk, red,
yellow, green, biew and violet, [ placed it at the bottom of a
fquare veflel of Water: then | retired from the Veflel fo far as
not to be able to {ee the aforefaid Ruler and coloured Silks
otherwife than by help of the refrated Ray. Now,did Mr,
Newton’s dofirine hold, [ conceiv’d, I fhould not fee all the
mentioned Colours in a ftreight line with the Ruler, in regard
the unequal refrangibility of different Rays muft needs dif-
place fome more than others, Yet in effe@,upon many Trials, [
conftantly found them inas ftreight a line as the bare Ruler had
appeared in.

3. Toadvance this Experiment, 1 adjoyned a fecond refra-
¢tion to the former of the Water, by placing my Prifm {0 as to
receive perpendicularly the refralted fpecies of the Silk and
Ruler 5 whereby only the emergent [pecies fuffered a fecond
refraftion. But ftill with equal fuccefs, as to their appearing in
aftraight line, to the eye placed behind the Prifin.

4. To thefe two Refradtions I further added a third, by
receiving the coloured fpecies obliquely upon the Prifin y where-
by both incident and emergent fpecies fuffered their refpe&ive
refradtions. But ftill with the fame fuccefs as formerly, asto the
{treight line they appeared in.

For
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For fuscher sffurznce in this Experiment , left prepoffe(f.
on, occafionec i previous knowledge of «he silks fcitua-
tionina ftreighe line, might poflibly prejudice the judgment
of the eye(asfometimes I have obferved to happen to the
judgment the Eye pafieth upon the diftance of Objets) I cal-
led into the room fome unconcerned perfons , wholly ignorant
what the Experiment aimed at 5 and demanding whether they
faw not the coloured Silksand Ruler in a crooked line? they
anfwered in the negative,

¢, The next Experiment I made in uncompounded Co-
lours (as Mr. Newton terms them, Prop. 5 ¢ 13.) as follews,
Having caft two coloured Images upon the Wall, fo as the
Scarlet colour of theonedidfallina ftreight line (parallel g
the Horizon) withthe Violét of the other: I then looked up-
on both through another Prifin, and found them ftill appear in
aftreight line parallel to the Horizon, as they had formerly
done to the naked eye. Now according to Mr. Newron’s Af~
fertion of different refrangibility in differeat Rays, I con-
ceive the Violet rays fhould fuffer a greater refra&tion in the
Prifm at the eye, thanthe Scarlet ones, and confequently both
colours fhould not appearina ftreight line parallel to the He-
rizon,

6. Another Experiment I made in order to fome further
difcovery of that furprizing Phesomenon of the coloured
Image, which occafioned Mr. Newtons ingenious Theory of
Lighs and Colonrs,, as alfo his excellent invention of the re-
fle&ting Telefcope and Microfiope. Having then fometimes fuf-
pe&ed, that not only the dire Sun-beams, but alfo other ex-
traneous light might poflibly influence the coloured Spectrum,
I hoped to difcover the truth of this fufpicion by means of
the Sun~fpots, made to appear in the coloured Image by placing
a Telefcope behind the Prifin, But my endeavours proving
ineffetual hereinby reafon of fome intervening difficulties, 1
thought at length of a more feafible method in orderto the
defigned difcovery, as in thé following Ex periment.

I faftened a very white Paper-circle (about an inch india-
meter) upon my Window-fhuts ; and beholding it through my
Prifin, I found a Coloured image painted thereby upon my
Retina, anfwerable in almoft all refpe@s to the former of the
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Sun-beams upon the Wail, efpecially when the Paper-circle
was irdifferently wellilluminated. This Image indeed appear-
ed contrary to the former as to the {cituation of Colours, that
is, the Scarlet appearing above, the Violet below, though but
faint. Butthis 1 wasnot furprizedat, having cbferv'd upon
diffe&ing the eye,that objeéis arc painted on the Retina after a
contrary pofture to what they appear to Sight, Having thus
rendred. the Coloured image much more tra&able than for-
merly it was, I conceived good hopes of fome further dif-
covery in the point mentioned.

In purfuance then of my former fufpicion, baving fixed my
v rabq. Prifinina fteady pofture, 1 caufed the paper Cto be

. 1aD.d1. . .
Fig.s&6. applied clofe up to the Paper-circle a4 4 : whereupon
the former Violet dy aud Scarlet colour of G vanifhed
into whitenefs. Next, I removed the mentioned Circle from
the Shuts,and placed it in the open window, fupported only by
theedge 4 : whereupon, to my aftonifhment, all the former Co-
lours exchanged poftures in the Retéina, the Scarlet now ap-
pearing below, the Violet aboves the intermediate Colours
fcarce difcernible.  And here, on the by, ’tis very remarkable,
that, during this Obfervation, I clearly perceived both Blew=
and Scarlet-light to be tranfparent, | being able to difcern
fevera! obje&ts through both , namely Steeples oppofit to my
window. Whence it follows, that thefe Coloursdo in great
partarie from the neighbouring light.  Laltly, 1 placed the
Paper-circle anew., foas the one half & was faftened to the
Shuts, the other femicircle 4 being expofed to the open Air:
Whereupon the femicircle 4 became bordered with Violet
above, Scarlet below ; but the other femicircle 4 quite -con-
trarv. Hence I make the following inferences.

Firf?,Thatnot only the Light rcfle¢ted from the Paper-circle,
but alfo from the ambient Air, ba:h great influence upon the
Colcured image,efpecially as to the Violet and Scarlet colours,
Whence perchanceit will not hereafter feem ftrange, that the
coloured Spe#rum on the Wall is fo long, but only that the
breadth is not greater, Secondly, Were there amore luminous
body behind the Sun, we fhould in all likelyhood have the co-
lours of the Spectram in a contrary fcituation to whar they
appear in at prefent : Whence (¢birdly) it {eems to follow, hat

the
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the prefent fcituationand order of Colours, arifeth not from
any intrinfecal property of refrangibility (asmainrained by
Mr. Newton ) but from contingent and extrinfecal circumftances
of neighbouring objefts.  For accordingly as the body be-
hind the Paper-circle was more or lefs illuminated than the
Circle it felf, all the feveral Colours changed their fcitua-
tion.

8. The next Experiment was made in order to Mr. Newtons
dodrine of primary Colours, as Prep.s. Having covered the
Hole in the Window-fhuts with a thin flice of lvory, the tranf-
mitted lightappeared yellow ; but upon adding three, four,
and more flices, it became red. Whence it feems to follow, thar
Yellownefsof light is not a primary colour, but a compound
of Red,&c.

9. The laft Experiment was made in reference to Mr. Nesw-
tow’s 12 Pyop.where from hisown principles he renders a very
plaufible Reafon of afurprizing Phenomenon , related by Mr.
Hooke ; nmamely of two liquors, the one Blew, the other Red,
both feverally tranfparent, yetboth, if placed together, be-
came opake. The reafon whereof, faith Mr. Newton,is, be-
caufe if one liquor tranfmitted only Red, the other only Blew,
no rays could pafs through both.

In reference then to this point , 1 filled two fmail Glaffes
with flat polifhed bottoms, theone with Aqua fortis, deeply
died Blew ; the other with Oyl of Turpestine, died Red ;5 both
to that degree, as to reprefent all objeés through them refpe=
&ively Blew or Red. Then placing the one upon the other , ¥
was able to difcern feveral bodies through both: whereasac-
cording to Mr. Newsons Theory , no cbje@ fhould appear
through both Liquors ; becaufe if one tranfmit only Red, the
other only Blew, no rays can pafs through both.

Thefe Experimental Exceptions will not, I hope, be un-
welcome to Mr. Newton, his only aim being the improvement
of Natural knowledge,as it is alfo of,

Sir,

Your bumble Servant,
Anthony Lucas.

Yyyy 2 Poft-
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' Pofifeript. _

818 upom the clofe of the u{,’z,»ed Letter, 1 recesved from M.
J Galcoiney yours of May the fourth ; wherein yow are pleafed
80 favour us with an exat account of the famons Experiment of
the colonred Spe@rum, lasely exhibited before the Royal Society.
1 was much rejoyced to fee the Trials.of thas llinfirious Company,
agree [o exally with ours here, though in fomewhat.onrs difagree
from e Mr.Newton, s you will underfland by the inclofed impar-
s1al accouns from,

Sir, &c.

My, Newton’s dafiver to the precedemt Lester , fens to the
Publifber.
Sir,

He things oppofed by Mr.Line being upon Trials found
trueand granted me ; I begin with the new queftion

about the proportion of the length of the Image to its breadth.
This I call 2 mew owe-; for, though Mr.Line in his laht Letter
fpake againft fo greara lengthas I aflign, yer, as it feems to
me, it was not to grant any cranfverfe length fhorter than that
afligned by me, (for in his firlt Letter he abfolutely denied
that there wauld be any fuch length ;) butto lay the greater
ewphafis upon his difcourfe whilt indefence of common Op-
tiques he was difputing in general againft a tranfverfe Image:
Acd therefore inmy Anfwer I did not prefcribe the juft quan-
tity of the refracting Angie with which I would have the
Experiment repeated: which would kave been a neceffary
cireumftance , bad the difpute been about the

*ﬂ’gﬁ@i Lateer ;Yuﬁ proporsion of the length to the breadih.
Lzsipsoenror T Y6t I added,* this Nove, that the bigger the
angleof ehe Prifm is, the greater will be the

length in proportion to the breadth; not imagining but tiat
when he had found imany Prifin the length of the Image trant
verfetotheoxis he would eafily thence conclude, that a Prifm
witha greater angle would make the Image longer , and con
fequently that by ufing an angle great enough he might bringit
to equat or exceed the Jength affigned by me; as indeed he
might: for by taking an Angle of 70 or 75 degrees, or alittle
greater.
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