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An Extract of Mr.Yaac Newton’s Letter, written to the Publi-
fher from Cambridge April 2. 1673. comcerning the Number
of Colors, and the Nece[fity of mixing them all for the pro-
duétion of White 5 as alfs tonching the Caufe why a Pilture caft
by Glaffés into a darkned roowe appears [0 difiint notwithfiand.-
ing its Irregular refrallion : (Which Letter, being an Imme-
diat anfwer 1o that from Paris, printed N°.96.p,6086. of thefe
Tralls, fhould alfo, if it had not been mif-laid, have immed;-
ately foliowed the [ame.)

Y T feems to me,that N. takes an improper way of examining
I the pature of Colors,whiiit he proceedsupon compounding
thofe that are already compounded 5 as he doth in che former
part of his Letter, Perhaps he would fooner fatisfie himfelf
by refolving Light into Colors, as far as may be doue by Art,
and then by examioing the properties of thof: col.rs apart,
and afterwards by trying the effets of re-conjoion:g two or
more or all of thofe; and laltly, by {eparating them ag-:n to
examine, what changes that re.conjuntion had wrough: in
them. This,I confels, will prove a tedious and difficuit eask
to doitasit ought to be done; butlcould notbe fat:fi:d,
till T hed gooe through it.  However,l only propound it,and
leave every man to his own method.

As to the Coantents of his Letter,l conceive,my former An-
fwer to the Quere about the Number of Colors is fufficient,which
was to this ctfet 5 That all Colors cannot pratically be deri-
ved out of the Yeilow and Blew, and confequently that thofe
Hypothkefes are groundlefs which imply they may.  If youask,
What colors cannot be derived out of yelow and blew? 1 ap-
fwer,none of all-thofe which I defin’d to be Originul; and if
he can(bew by experiment,how they may, I will ackncwledge
my feltinan error.  Noris it ealier to frame ao Hypotbefis by
afluming oply two Original colors rather than an indefivit
variery 5 unlefs it be esflier to fuppofe, that there are but two
figuresylizes and degrees of velocity or torce of the Z:hereal
corpulcles or polies,rather thanindefinit variety 3 which cer-
taioly would be a harfh fuppofition. Noman wonders at the
indefinit variety of Waves of the Seayor of fands on the fhore;
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but, were theyall but two fiz¢s, it would be a very puzling
pbenomenon. And1(hould think it asunaccountable, if the
feveral parts or corpufcles, of which a fhining body confifts,
which muft be fuppos’d of varicus figures, fizes and motions,
fhould imprefs but two forts of motion on the adjicent Aithe-
real medium, or any other way beget but two forts of Rays,
But to examine,how Colors may be explain’d bypotbetically , is
befides my purpofe. Inever intended to (hew, wherein con-
fifts the Nature and Differesce of colors,but only to thew, that
de failo they are Original and Immutable qualities of the Rays
which exhibit them 3 and to leave it to others to explicate by
Mechanical Hypothe/es the Nature and Difference of thofe
qualidies: which[ take to be no difficult matter. But I would
not be underflood, asif their Difference confifted in the Dif-
ferent Refrangibiiity of thofe rays 5 for,that different Refran-
gibility conduces to their prodution no otherwife, than by
feparating the Rays whofe qualities they are. Whenceitis,
that the fame Rays exhibit the fame Colors when {eparated by
any other means 5 as by their different Reflexibility, aquality
not yet difcourfed of,

In the next particular, where N, would thew, thatit is not
neceffary to mix all Colors for the prodution of white; the
mixture of Tellow, Green and Blew, without Red and Ziolet,
which he propound: for that end, will not produce white,bue
Green ;5 and the brighteft part of the Yellow will afford no o-
ther colour but Yellow, if the Experiment be made in a room
well darkn’d,as it ought 5 becaufe the Colour’d light is much
weaken’d by the Reflexion, and fo apt to be diluted by the
mixiog of any cther fcattering light.  But yet there is an Ex-
periment or tv.» mention'd in my Letter in the Tranfaitions
Nu12b,88, by which 1 have prcduced White out of two colors
alone,and tha- varioufly; as out of Orange and a full Blew, and
out of Red an:: pale Blew, and out of Tellow and Violet, as alfo
out: f other pnirs of lntermediat colors, The molt conveni-
ent Experim: v+ for performing this,was that of cafting the co-
lors of one Fr:{-1e upca thofe of another, after a due manoer,
But what N, -«<adeduce from hence, I feenot.  For the two
ciors were ¢ mpounded of all others, and {o the refulticg
White, (to :peak properly,) was compounded of them al),
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and only de-compounded of thofe two. For inflance, the
Orange wss compounded of Red, Orange, Yellow and fome
Green 3 and the Blew,of Violet,{ull Blew,light Blew,and fome
Green,with all their Intermediat degrees 5 and confcquently
the Oravge and Blew together made an Aggregate of all co-
lors to conftitute the White. Thus,if one mix red,orange and
yellow Powders to make an Orange 5 and green,blew and vi-
olet colors to make a Blew 5 and laltly, the two mixtures, to
make a Grey s that Grey though de- compounded of no more
than two Mixtures, is yet compounded of all the fix Powders,
astruly as if the powders had been all mixtat once.

This is {fo plain, that I conceive there can be no further
fcruple 5 efpecially to them who know how to examine,whe-
thera colour be fimple or compounded,and of what colorsit
is compounded 53 which haviog explained in another place, I
peed not now repeat. It thereforeN. would conclude any thing,
he wuft thew, how White may be produced out of two Da.
compounded colors;s which when he hathdone, 1 will fusther
tell him,why he can conclude nothing from that.But I believe,
there cannot be found an Experiment of that kind ;3 bec:ufe,
as | remember,1 once tryed,by gradual fucceflion,the mix:ure
of all pairs of Ug-compounded colors; and, though {sme of
them were paler, and nearer to White, than others, yet none
could be truly call’d White, But it being fome years finze this
tryal was made, I remember not well the circumftances, and
therefcre recommend it to others to be tryed again.

In the laft place, had Ithought, the DiftinGtnefs of the Pi-
Gure,which (for mnftance) a Twelffoot Object glafs calt: into
a darken’d room,to be fo contrary to me as N. is pleafzd to af-
firm,! fhould have waved my Theuiy in that point before I
propouadedit.  For, that I had thought on that difficuley

you may esfily guess by an expreffina, fome-
wherein my firlt Letcer *, to +his purpofe; That
1 wond: .’d,how Telcfcopes couid be brought
to fo great perfeCtion by Refraltions which were fo Irregular.
But,totake away the difficulty, I muit acqaaint y.ou, firé#, Thar,
though I put the greateft Lateral error of therays from one
ancther to be abuut - of the Giaflcs divmerer 5 yet their grea-
ter error from the Points on which they wught to fall, willbe
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but = of that diameter : And then that'the rays, whofeerror
is fo great,are but very few in comparifon to thofe, which are
refrated more Juftly 5 for, the rays which fall upon the mid-
dle-parts of the Glafs, are refraCted with fufficicnt exa@oefs,
as alfo are thofe thae fall near the perimeter and have a mean de-
gree of Refraogibility 5 Sothat there remain only the rays,
which fail near the perimeter and are moff or leaft refrangible
to caule any feafible confufionin the Picture.  And thefe are
yet {0 much further weaken'd by the greater fpace, through
which they are fcatter’d, that the Light which falls on the due
poiat, isinfinitcly more denfe than that which falls onany
other punr round ab~urit.  Which though it may feem a
Paradox, yetiscertainly demonftrable. Yea, although the
Light, which puffs through the middle partsof the Glafs,
were wholly intercepted, yet would the remainiog light con-
vene iufiitely more denfe at the due points,than atother pla-
ces. Acd by this exce(s of Deufity,the Light, which falls ix
or invi(ibly zear the juft poiot,may,I conceive, ftrike the fen-
Jorium fo vigoroufly,that the imprefs of the weak light, which
errsround zbout it,fhall,in comparifon, not be ftrong enough
to be animadverted,or to caufe any more fenfible confufion in
the PiGture than is found by Experience.

This,l conceive,is enough to {hew,Why the Piture appears
fo diftin&,notwithftanding the Irregular refrattion. But, if
this fatisfie not,N. may try,ifhe pleafe;how diltint the Piture
will appear.when all the Lews is cover'd excepting a little hole
nextitsedge onone fide only : And ifin this cafche pleale to
meafure the breadth of the colors thus made at the edge of the
Suns pi¢ture, he will perhaps fiad it to approach nearer to my
proportion than he expe&s.

Asn
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An Anfwer (10 the former Letter, written to the Publifler June
10.1673. by the ame Parifian Ph.lsfoph:r.that was lat. [y faid 10
have written the Letter already extant in N°, 96,p.6085.

~OQuchirg the Solutions,given by M Newton to the
’], (cruples by me propos’d abeut hisTteory of Co-
lors,there were matter te anfwer them, and to form new diffi-
culties; but feeing thit h> maintains his opinion with fo much
concernyl it vot to difpute,  But what meansit,I pray, that
he foith s Though 1 honld few bim that the Wkate could be produ-
ced of unly twoOn-compounded colorsyct I could conclude nothing
jromthat. And ycthe hath effirm'd 10 p. 3083 of the Tranf-
attions, that to compofe the White,all primitive colors are
peceflary,

As to the manner,whereby he reconciles the effet of Con-
vex glaffes for fo well affembling the rays, with what he ¢ fta:
blithes concerning the different refrangibility, I am fatisfied
with it 5 but then he isalfo to acknowledge,that this aberrati-
on of the rays is not fo difadvantagious to Optic glaffes ashe
feems to have been willing to make us believe, when he pro-
pofed Concave [peculums asthe only hopesof perfe@ing Tele-
fcopes. Hisinvention certainly was very good 3 but,as far as
I could perceive by experience, the defect of the Matter ren-
ders it as impoflible to execute, asthe difficulty ot the Form
obftru@s the ufe of the Hyperbole of M,Des-Cartes : So that, in
my opinion,we mulft ftick to our Spheric Glaffes,whom we are
already fo much obliged to,and that are yet capable of great-
er perfection,as well by increafing the length of Telefcopes,as
by correcting the nature of Glafs it felf. S0 far He,

To this Letter is to be referr’d thaty which is already extant in
N.96.p.6287. as being an Anfwer thereto,
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