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NEWTON, Sme HENRY (1651-1713),
Brtish envoy in Tustany, bom I8 Aug.
—./..f..,d 1651, was the eldest som of —m..ﬁ_..w.
Newton, of Highley, Essex, and Mary, dsugh-
ter of R. Hunt of the same county, His
family came ongnally fram Staffordshize.
He matricnlated from 5S¢, Mare Hall, Oxford,
on 17 March 1645, and gradusted B.AL in
1668, M.A. m 1671, B.C,L. in 1674, and
D.C.L. on migrating to Merton on 17 June
1678, At the university he formed a lifidong
friendship with the future Lord Somers. After
pome travel on the continent he becsme in
1678 an advocate st Doctors’ Commons, and
practised at the bar ‘with great judgment,
integrity, and applause,
peinted chancellor of the dioowses of London,
and i 16M judze-advecate to the admisliy.
The former office he held (0] his death.

In 1704 Newton was sent a8 envoy-extras
ordinary to Florenoz, where his urbanity
and elogquencs won the favour of the grand
duke. He obtained for the English mes
chants at Leghorn permizsion to pructise
the protestant religion, o privilege wlich
bad been demied them s the days of

In 1685 he wasap-

Queen Ehzabeth, Towardsthe closs of 1706 |
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He hsd married. soon after Q.Simm'«c r..”.
don, ‘a lady of merit, by whom he had cki).

| dren ; bat the lady snd children died p faw

e made his pablic entry there on 18 March |

1707. The council assured Newton that
the republic would carefully cultivats
friendship with (ereat Britain, and ‘inv
lably cbasrve a perfoct nentmlity”’ in the
”L*.x.x_“.ﬁ.._ Saceeasaon war. Ile loft the city
about the muddle of June, and returned to
Floromee. Tn 1708 be visited Rome, bue did
not see the pope. Clement X1, however,
kept up = constant eormvspondence with lim.
He was admitted a momnber of the Aeocn-
demia dells Crasea and of severms] other
learned societies, and many odes addressnd
to him in Latin or [falian ere printed with
his works., He was recalled from Tuscany
at the elase of 1700, Dunng kis absence
from England he had been appointed master
of 8¢, Cathennes Hospital.

On 5 Nov. 1714 Newton was made o judae
of the high eourt of sdmirnlty, and was
Imighted 4 March 1715, 8 ceremony which,
aevarding to his danghter, ¢ be wou'd gladly
bave dispens’d with.” He had once before
refused the judgeship, according to the sam
nathority, ‘for he cou'd not bear to proe
noance sentence of Dheath upon his Fellow
ceatures, tho” Pyrates,” Coote, however,
nttributes Newton's minctance to the * zeal
of Toryism,” which rendered him unwilling
to sanction the procoeedings ngainst the marie
time partisans of Jemes I, Newton died
suddenly of apoplexy on 29 July 1715, and
was buried in Mercer's Chapel, London.
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ears after By his second wife, Mary

»
sughter of Thomas Meaning, esy., be hyd
two daughters, besides 2 zon who died Y.
The elder daughter, Mary, marced Henry
Rodoey, eng., of Rodneystoke, Somerses,
Their son was the admiral, Grearge Bridges
Rodney.  The younger daaghter, Catherine,
merried, firss, Colonel = Alexender
(who deed in 1722} and, secondly, Lond
Aubrey Beanclerk, youngest son of the
Troke of St, Albans, whe was killed st Car-
thagena in 1740,

Newton published : 1. ¢ Epistols, Ora-
tiomes ot Carmins,’ Loces, 1710, dto, with a
dedication to Lord 2 ¢ Orationes,
quarum alters Florentie unno 1705, altem
vero Gennze snno 1707, habita est. Anapast:,
cum ab illusreissimo Comite Mamlotti odis
donaretnr, Florentze VIT Kzl Junii 1706,
Vaticininm,' Amaterdam, 1710,  Among the
letters, twonty-five are addressed to P, H,
Bareelling, six to Gisbert Coper, four to Ma-
glisbecchi, and two each to Count Vmuﬁﬂ—n\.:
Toed Somers, The latter is neverto
bave knowsn & Lappy moment after Newton's
death,

Newton, it appears, left ready for the press
hiz memaoirs in four w.lﬂ: oCLavo r..LFEa?
Theze, however, were then ‘unfortunately
removed to 2 new bouse of & Relation, and by

| the damp (25 "tis said) were entirely defacnd,’

An engroving by Benedict Farint, from a

medallion portrait executed nt Florence by

Saldano in 1709, besriny & enlogistic Latin

meeription, 18 profised to Newton's © Epi-
W 1710,

[The Latin lifs of Newtonm twand up with
Chrstian Gebaoer's Narsatio de Honzien Break.
manpo, Gittiagen, 1764, sand probably by thac
weiter, isfounded on commumimtsons from New
ton's danghters (partieelarly feom the yoanges),
on hix own writings, sad on other comtem-
porary soaroes, sl in Latin, exeapt the firse
Seenlso Hist. Reg.vol. i. Chrua, Discy, pp. 13,
45, 65, Bover's Annals of Aane, 1707, pp. 202-7 ;
Alusni Oxon. 1500-1714; Wood's Fasti, ic
368 : Catalopee of —.hcmmuku Civilians, 1804,
y. 100 ; and Noblos Coatin, of Grange's Biog.
Hist, i1 175 Of. a letter from Gasbert Cuper
to Le Clere, 16 Nav, 1706, in Cepie’s Lottres de
Critigue (French version), pp. 361-2,
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NEWTON, Sz ISAAC (1642-1727),
natural philosopher, was born in the manor-

ol

| house at /(.?.TL:.:M.!. % hamlet of Colstor-

|

warth, eirht miles sonth of Granth. m, Lin-
colnzhire, on 20 Dec. 1642, Engruviogs of
the house, which 1s still standing, appear i
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Thomas Muude's ¢ Wensleydala, 1771, and |
in Turaoe's * Colloctions for the History of
Gruntham,” 1806, p, 157, He was baptised
at Colsterworth 1 Jan. 1612-8.  His father,
Isaae Newton of Woeolsthorpe, had married in
April 1642 Hannsh, daughter of James Avs-
eongh of Market Overton, Rutland, bat died
at the aze of thirtv-six, in (etaber 1642, be.
fore the birth of his son. The small estate of
Wa Isthorpe bad been dcn.ﬂ.ni.t._. by the plu-
los r's grandfather, Robert Newton (.,

E Some three years after her
first hushand's desth, 27 Jan, 16156, Now-
toa's mother married Barnabss Smith, rector
of North Witham, Li whire, who died in |
1656, leaving by him ane 2on, Benjamin, and
two dseghers, Marie (wife of Thomas Pil-
kington of Belton, Rutland) and Hsonsh
ooond wife of Thomas Barton of Brigstock,
Northamptonshire).

On his mother's socond marriage Newton
wux left. at Woalathorpe in charge of his
grundmother, Mrs, Avscoarh. Fle was sent
in 1654 to the grammsr school at Grans-
Bam, then kept by a Me, Stokes, For some
time he made little ndvance with his books,
t with a boy older than
spnt of emulation, and
to be head of the school,
«wus removed from
. 1w had roturned to
Woaolathorpe on the death of her s
arsil, in oeder to take part in the manage
ment of her farm. This proved distasteful to
I ~there are various stories of the way in
which he occupied hrmeelf with mathematies
and other ea when le ought to have
been attending o his farm duties—and by the
sidvice of his uncle, Williax A vscough, rector
Burton Coggles, Linsolnshire, he was sent
«ick to school in 1660 with a view to prepar-
inz him for college. Aveas r was himgelf
& Trinity man, and on 5 June 1661 Isaze
Newton was matrieulated 93 & subeizar ot
Trinity Colloge, Cambridge, under Mr, Pul-

A s of his undergeadaate
remnin, In 1664 he made some obcerca
on halas, afterwards described in his ‘ Optics’
{b%, il pt. iv. obs 13}, and on 23 April of the
same vear he was elected & scholar. He
graduated B.A, in Jsnusry 1665, bat unfortu-
nately the ‘omdo semiontatis” for that yese
has not been presseved,

Newton's unrivalled penine for mathema-
tical spe m declared itself almoat in his
boybood, Defore coming to Cambridge he
had wad Snaderson’s ‘ Logic' and Keple's
‘Optics.” Assnundergmduatehe applied him-
sell to Deseartes's ' Guometry ' and Wallis'
¢ Anthmetica [ofinitorum,” and he attended
Barrow's lectures.  His meatal nctivity im-

| orb of the Moon
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medintely after taking his degres, during
164655 and 1666, wasextrs wdinary., Inamnnu.
#cript quoted In the preface to ‘A Catalogue
of the Newton MSS, Portsmouth Collec-
tion,' Cambridge, 1888 written probably sbout
1716, he writes: ¢ In the beginning of the year
1665 I found the method for spproximuting
e-_»p.'w .0 .ﬂ -—.-). “—F~Ih W_v* :’.—-—-n“-w\.ﬂ )-"J‘ -.ﬂ—ﬁ'hh—l‘
[power] of sy binomial to such & series [Le.
the binomisl theosem ], The same year in
May 1L found the method of tangents of
Gregory und Slusius, and in November had
the dieeet method of Fluxions (Le. the ela-
ments of the differentinl calenlus], and the
next year in Junuary had the Theory of
Colours, and in Moy following T had en-
trauce 1t the inverse mathod of Fluxions
[1.e. integmal calenlus], and in the same year
I begun to think of gravity extending to the
snd having thorohy
compared the force requisite to heep the
Meon in ber orh with the force of gravity at
the surfuco of the earth, and fonnd them to
angwer protty neacly.  All this was in the
LWO Years of 1 und 1686, for in thos
years I was in the prime of my agu for in-
vention, sod minded Mathematics and Plilo-
sophy more than &t any time sines” (zee alao
Appendix to Rteavn's Eesay on the Principia,

[ pp. 20, 28; *Letter to Laibnitz,” 24 Oct.

1676, No. Iv. in the Commersium Epistoli-

| o Pranxerox, Preface to 4 View gf Sir

Lsnae Newtem's Phidosopby, 1725).  Another
stutement referring to thess eardy years,
quoted by Brewster in his { Life of Newton,”
from a notebook amony the Conduitt japers
in the posssssion of Lord Portsmouth, nnder
date $July 1699, rans us follows: ¢ By congult-
ing an aceount of my expemses st Cumbridge
in the years 1 annd 1665, 1 1
vesr 1664, a little before Chrissmas, T boing
then Senior Sophister, bought Schooten’s
“ Misesl " and Carte's “ Geometry "
(having read his ¥ Geometry " and Oughtred’s
*Clavis ™ clean over half o vesr before), and
barrowed Wallis's warks, and by conaequence
mude these annotations out. of Sehooten and
Wallis in winter between the vesrs 1664 sod
1665, At such time T found the method of
infinite series; and in sumumer 1663, being
foroud from Cumbridse by the plague, I com-
puted the srea of the hyperbale 2t Boothby in
Lincolnshire 1o two-and-fifty figures by the
same method.”

Newtoa states here that he was driven from

- Cambridge in 16865 by the plague, whils he

wrote 1o the * Philasophical Transactions' (vi.
J075): “In the beginning of the vear 1666
+ » « I procured me a tnangular glass prism to
tey therewith the celebrated phonomena of
colours,' and eontinues (p. S080): f?n.nmma
an?2
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1zaes §was forced from Combridge
by the intervening *.Tﬁn:... and it wus mopne
than two years before T procesded farther.
The college was dismissed in consequence of
the plugue on 8 Aug, 16635 ; but Newton ap-
pears from the beaks to ve left Cambing ae
before that date. The & reappesrsd m
1G04 ; Lhe eollege was again dismizssd 22 Jane
1666. It zeems yrobable, therefore,
ton was mm Caml re for some time
r two dn and this ot
firmed by the statement

o Conduitt thar
the prism wes bowsht at St rhrdge fair, A
i Newton's handw

that

aud’s ¢ Eezsy, P- 20,
eouree on Fluxions."and the notehooks amongy

ing, in the poa-

Zes5101 Macrleafield, printed in
the Appendix

w....n on 13 Nov. 1685 he wrote o ¢ Dis-

the ‘Portsmoath Collection of Papers” have

mderences ta the same r:rm..,_. dated 20 z.»...

v
shows ¢
and alio May, October, and Novemhbes

in the aurumn of 1645, at Wo
thorpe, in enforesd abesnce from Combridge,
that the idenof univeran] zravitation o
to him.  “ As he sat alonw in a gurdea, I
Pemberton, his intimate friend of later venrs,
the editar in 1726 of the third edition of
Prineipia.’ i 0 AViewaf Sir
Isae Newto phy " {(1723), * e fell
mto a w_x..nr..U: the power of .1134?.4.
that a2 this not M_,::_; arnsmbly di-
minished stance from the
centre of ¢ TR CAN Fize
1t appeared to lim rec:onable to econe
that this power i
than 2 ¢
as the moon ? xaid
ber motion must b _
she is mtained in r ortnt there
story that thic train of thow
by ssing oo ap

[

earth

’ o,
: perhaps
by The
ht was nrowsnl
to Voltuire, and

i3 given in his ¢ P de¢ Newton,
3¢ nartie. chap Valtaire had it from
Ne '3 stepen y Mrs. Conduitt,  For
manv vesrs tradition macked the tree tn the

garden at Wonl worpe: 1t was shows to Sir
D. Browater in 1214, and was ¢ » down 1n
[820.
Now Newton knew at this time, } simple
vileduction from Ke per’s third law, if the
moon were kept in orbit approximately
circular by 8 foree «cled to the centre of
the carth, that foree muost be invers 1y pro-
portional to the :quere of the distances he-
m and the earth, He tells us
this in theyp perin the Portsmouth MSS,, of
which part has already bien quoted, nand be
procesded thesefore to compare the conse-
quences of his theory with the obeseved mo-
oo of the moon, “and found them,” to use Lis

vz Newton

words, ‘ arswer pretty nearly.” Still the mas.
ter was laid aside, and n::ﬂ:h more camye of
it for nearly twenty years.

To make the caleulation a knowledge of
the earth’s rudius was required.  Now, the
common estimate in use smong grographary
b ¢ Newton's time was based em the aup-
position that there wers .A..ad.. miles to & de.
geee of latitude, and Pemberton seates thar
Newton took this commen catimate, but he
added : *Ax this is o very

2 m.sz:.«. suppasi-
tion, each degree containing about ALXLY-ning
and o half of our miles, his compuatation dad
not answer expectation, whenes he coneduded
that some other canse must nt loast Jjoin with
the power of gravity on the mooa.” Tt feoma,
however, impossble that Newton continged
long imacquainted with the fact that. the esa;.
miste he hed used wasexoredinglyrouzh. Nope
wood's “Sesman's Prection published in 1635,
contained the much more corrmot messurs of
sixty-ome and & half miles to a degres, xnd
this wus & well-known woek, & sixeh odition
Baving appeared in 1687, and & ssventh in

S, Snell bad given nearly che same rosalt,
>3 > - 21~ -
Gitnelsnd percles, in 1617, and this

wis referred to in Vareniass ¢ Geagraphy,’ an

edition of which was propared in 1672 by
Newton himself. Picard made a very olabo-
ratg of measures, publisbed in Paris in
miving sixty-nine and one-tenth mileg
to the degree.  This mentioned at the
Iloysl Society on 11 Jan. and
(Biwen, Widtory of Ruoy, See.
Newton had been elested 3 fellow 2 month
previously, and hiz telescope was disoussnd
ar the meeting at which Picard’s measare-
ment was snnounced. It was referred to at
1 Socte Y uz.._%mnrvx on ot luer later (b e B
stons, 2l was discussed an 7 June 1682 an g
meeting nt which Newton was apain present.
Jut although Newton thus learned within &
fow venrs that hiz caleulations of 16856 were
founded on erroneous numbers, he dufsrred
undertaking & recalenlation till some time
after 1652 probably in 1685 —when he re-
ested his work with Pieand's numbers, and
found exact sgreement, botwenn the theory
and the facts.  His delay in beginning the
recaleulation was probably due, 55 Professos
Adams sugpested, to the fact that he was
unsble till sbout 1685 o ealeulate the attrae-
t:om of a large spherseal body on & point near
12 surface ; it was in his ¢ Prinepas’ that
ewton first publicly divulged the solution
of that problem,

Newton mturned to Cambridge in 1667,
and on T Oct, was elected, with sight others,
o fullow of Trinity College. Thers had been
oo election in 1665 and 1686, probsbly in
conssyuence of the plague. During the next

R e
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._"..vn.,.»~.‘._~21,...Z&:.._f.ﬂg-
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Newton thes Jearned within &
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Toneous numbers, he deferred
v recaleulation till some time
robably in 1635 —when he re-
ric with Picards numbers, and
rreemoent betwesn the theory
Hiz delay in beginning the
was probably doe, ns Professor
“ted, to the fact that be was
at 1685 to caleulste the sttrae-
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was in his ¢ Principia " thut
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n.
urned to Cambridge in 1667,
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few vears Newton turned his ateention to his
optical work. In 1668 he made his first re-
g telescope ; it hed an aperture of akout
one inch and was six inches loap, and with
it Nowton mw .u:m.w?.w.x antellites { Maoeld
Corr. 1. 289). He never held any college
office, but in 1669 he assisted 1r. Barrow,
Lucesian professor, with an editivn of his
¢Optical Loctuares,

At the end of 1068 Mercator had pablished
his ‘ Logarithmotechnia.” in which he showed
bow to ealeulute the aves of an hyperbola. A
copy of this was rent by John Collins { 1
1653) [g. v. ] to Barrow, and showu by kim to
Newton, Newton recognised Uhut the method
was in the main the same a3 the more geners
one be had already devised for finding the
areaof carves and for solving other problems,
and ghowed his manuscrnipts to Barrow,
Barrow was delightéd, and wrote on 20 July
1669 to Collins, promising to send the papers
of ‘2 Friend of mine hese that hath an exeellent
gemus to thess Things' The papers were
=ent, but without any mention of the name
of the wuthor, on 31 July, and oa 20 Aug.
Barrow writes: ‘T am zlad my Friend’s puper
givea you so much satssfuction ; his pame is
Mr, Newton:a reeof our College, and vory
young . . . but of an extmordinary genius
aud Proficiency in theze things' ( Comee. pist,
pp-1.2,London, 1712). .—.r.._:ch:mE paper,
pricted from o manuseripe in Colling’s Fun.m_.
writing found among Lis papers after his
death, and compared with Newton's own
copy, 18 ‘D Anslysiper JHquationes namern
terminorum infinitas! The main part. of
this manuscript was puhlished by Za.s.»c..u in
1704 25 an Appendix to his ‘( hptics” Collius
writing to Strode in 1672, after stating ¢

Jarrow had sent him Newton's paper, pro=
ceeds: ¢ Iguibus 12 quie prius ab authore
cum Barrovio communsestn £ rant, palet
illam methodum & dicto Newtano aligmot
annis antes exeogitatam el modo univerasli
applicatam fuisse.” & :

Ie the autumn of 1669 Burrow resigned
the Luacssian chair, and Newton was chosen
to suceeed him, Part of his time dunng 1669
and 1670 was occupied in writing notes and
additions to = Latin tranglation of Kinckhuoy-
gen’s ‘ Algebra  (See Corrempandence with
Colling, Mael, Corr. 11. 981), He alzo ot
this time was lod to conelude from his optacal
experiments that it was impossible to pecfect
the refracting telescope, and he applied him-
self 1o improving his reflocting instrument.
The second telescope made by him was sent,
up to the Roval Society in December 1671,
and i described in the ‘ Philosophical Trans-
actions,’ vii. 4004, Townrds the end of the |
game year he was busy ealarging his method _

Newton

| of infinits gerics. This PAPEr WoS never
| finished, but was published in 1736 in s
trnslation by Colson, Pemberton states
that he had persnnded Newton to los it go
abroad,” and popwed to reccive from him I
to sapply what was wanted when he diod.
| About the snme tame le pregarad an edition
of the * Oplucal Locturs” twenty in number,
which he had delivered 32 Lucasinn pro-
fessor.  These were not published till 1729,
when there was printed copy, which he
Bad given to David Gregory, the Savilian
professor st Oxford.

At the end of this vesr Newton was pro-
posed for election as o fellow of the Royal So-

. e3ety by Sech Ward, bishop of Salisbury, He

wis electid on 11 Jan, 1672, and about, this
time his correspondenes with Henry Olden-
burg [q. v.), secretary of the Royal Socety,
commenced (sex Newton Correspondence with
Cutrz, edited by Edleston, 1850, App. p. 240,
Macel. Corr.3i.311). The earliest lotters relate
mainly to the telescope.  He was pleased at
lus clection, and writes: ‘T shall endeavoar
toshow my gratitude by communicating what
my pooe and =olitary endeavours con effect
towards the promoting philasophical design.’
This promise was soon fultilled, for on 8 Fab,
Udenbung read n letter, dated G Feb., from
Newton, containing his * New Theory sbout
Light and Colours” (P8il, Trans. v WT5).
The letter contained =n scoount of the
experinments with tha prism bought in 1666
to try the colobrated phenomens of colours,
The experiments showed conclusively that
‘ Light comsists of Rays differently refrungi-
bie;" that “ Colours are not Qualibieations of
Light derived from Refractions of Natural
Bodies, 85 i3 generally believed, but original
und connate propertie: whick in divers Rays
sre divers;” that ‘o the game degree of re-
frangibility ever belongs the same oolour,
and to the same colonr ever belongs the same

_‘2::._H:.....a@:.aa&:.«:.:ﬂ.r-o
rays are all disposed to exhibit o red colour.
- -« the mast refmungible rays are all disposed
to exhibit a .m:..—v violet colowr” and ‘thes
species of eolour is not mutable by refraction,
nor by reflaxion from natural bodies, while
“white light is aver compounded, and to its
composition are requisite all the nforesaid
prunary colours mixed in proper proportion,’

It was crdered that,* the yathor be solemnly
thanked for this very ingenious discourse, and
ke made sequainted that the socie ty think
very muchat' it It was fartber ordesed that
this discourss be entored in the register book,
and that the Bushop of Salishury, Robert
Boyle [q. v.], and Robert Hooke [q.v.] be de-

| #ired ¢o periass und consider it, and to bring in

& report of it to the society. L




Hooke slose appears to have reported, and
1A ?.v:l J.ly mad st the next mocting,
672 (Birew, Hist. of Roy, Soc. 1.
x¢, 1 the discumions aboat the
tedpscope, hod sleady appeared 25 4 critic of
Newton. Idescartes had in 1637 ( Dissurs
de la methade povr dien ¢ Y

ekercheria

:L.. : BOrY w:._. been
sk in his
¢ :_...J. rraphua,’ pablishe 64, and he
bhed theos deseri o8) an ./_x.:: ent
ly identieal with Nowton's funda-

He tonk
filled wth
sun's rys

could entir obliquely st the to
the water and tracerse the
surface was covered with g
but & hole thrnagh which the sunbes
suffered o into the water, ax
thereby refescted ¢ to the hottom of the ¢
against which part, if o paper be ..Gc.:;. d
on the outside, t
of therainbow:
the twa _\1:..._ aunrs, acarlet ::L __
and oll the intermediste cues W hiclh ar
foom the oo o pa at of these
two,! But Hooke : N0 use of his
own ol .: sulelan-
tante from it ath 'n.and
Wrote pure nonsense in the attempt. Henes
he was not prepared to accept Newt e
ning; he admitted ¢ __. truth of hiz oleerva.
‘by many niireds
) .:: ;. clined toaceept

]

vd said nos ru:u that can enoryy ._....Ji—:.i of
the dizoourse, an P :::.._‘_q_._ Iv. The rv
was mead on 13 _:=. 1672, and was printed
i ] | Transnctions' 15 Nor.
Hooke's considerat rons on my thee

u..:& Newton, tin a0 ribng an hrpo.
thesis to we which is not mine, in assere
an hypothesis which ns its principal parts ig
1ot 4g me, m grant ing the greatest part
of my discourss if explicated by that bypo-
th and in denying some ::11... the trath

of wheh c..:_.__. ave appeared by an experi-

mental examin "olnt v
dealt v 5 *..._JZ seriatim. Mesnwl
other ¢ appeared. Pére Pardies

of Clermont attempeed to explain the reselts
~u L° T_c:m_T- Aa-p.v‘ _-..~. Was s00n sat —Yﬁo(.w LU
his error, Linus of Litge denied the t ruth
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wnx, and Newton de
3 ..nm u.:& Previous to
Linus's deatk. ” Linuss sucee @s0r, Lucas, by
the aid of » T.:. from Newton, chtained the
gpectrum, but it lenrth was sharter then
that f .::__w by Newton himaolf,
maintained lus i
the spectrum
from the prism w

Nowton's ch‘....;
«._.:7._ to r¢ _rt

Newton
, that the length af
at a given distanee
3 the same §i pr=ms of
all matoris) =, provided only that the nrangles
,.-.._._. such 08 to produes definite amonnt of
devintion for one mean ray and sent to Loess
( P%el, Trans. 25 Se pt. 1676, P G98) an ac-
count of his messurements, L.f:.t hes letter

th the desire to have full dotgils of Luecas's
experiments: “for I know that Mr. Lucas's
obsaervation cannot Lold when the refrae 1
angle of the prism 3= full 60° and the day i3
clear, and the full length of the colours 15

1

We know now that in thia belief, to which
Newton adhered with marvellou: :.:.C_,...
was wrong, and 1t was this faith which led
0 o despair of the possibility of S..L.:...
racting 7.7..«.37: and to turn his at ten-
tion to _.._Qn?_?. ._J_ s m his .CT s
published i 1704, wl his opticsl re-
are summeed up, e wrote, po 20
“ Now 1he different waznitudes of the hole
made po ssasible change in the le ngth
nesther did the different marzer
mwnke anv, for in a ...an._ x
liehed glasa £

mess

of the ?.F:
of p
the like sueenss of the ¢ ,.__. 15:._.» 2.33:_.
1o the qusi :4 of the refl
that in this ..u?n.:_._: .S 1DCIa S
refraction * the water was * impregnated
strongzly with' sae ram saturon ;' he s
sorted A:J:..n p- ¢1) that ke aometimes
od thiz p The sugur of lead in-
% the A:.ur rsion as woll, and would
to the result stuted by Newton: had be
used pure water he would bave found & diee
differency in the le ngth of the :..4:
spectru, nnd would have carroborated Luapa:
Hence be concluded p- 74)_thot, ¢ woms
it not for this unequal refrangibilis y of rays,
telesen pes mzrht be broughttaa greater per
fection than we bave yet deseribed:’ bat, as
things were, Huvpleéngs method .;. “OOr-
monsiy i mersaring thoe foenl Lo ength of the ob
jeotplsss was the only remedy.
therefore .r.. procended ) the unuu:ﬁ...aq nt i
telescopes of given lengths by refractions is
m.}_: rate, I contzived heretod {ozexperspective
¥ reflexion, wsing instead of an Ow.-n-.w\ﬁrhx
: concave metal’ He held it to be :u:-vt.»
ile to producs with lenses an schromatie ar
rolourless image of & distant objest. Shartly
.,.2 r (r., death of Newton, Chester Moor Hall
of Essex invented the achromatic telo-

‘ P....._.:.‘

o 0.G 8

g
—
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servations, and Newton de-
.- 40 et
hﬁ..h 1675, just previous to
Liny ccessar, Lae
.~ from rorton, obtained :-.5
its length was shorter than
Newton himself. Newton
position, that the u..:.rl._p of
roduced at & given distance

& the same for prisms of
ovided only that theirunglea
produce u dofinite amount of
smean ray, and sent to Lucas
pt. 1676, p. 69R) un
wsurements, closing his lettor
o have fall details of Lucas's

I know that Mr. Lueas's

208 hold whes the refractinge

2 o, o
«m 1s fall 607 and the day 1<
ull length of the ¢o .

v that in thiz belief, to which
I with marvellous tens
ad 1t was this faith wh
f the possibility of making
opes and 1o turn his ptten-
ra, Thus in his Opries,
04, 1n which his optical pe
nmed up, be wrote, p. 20
et marmtudes of the hole
ble change in the length
X r
3 r in 8 veses] made
2 filled with water there is
{ the experiment according

the rvf - It iz proe
us experiment ‘to inew

water was ‘impregnated
wcharum ssturnii:’ be as-
p- 1) that he sometimes
n

- 1 SlpgsRr o —\IU-— mw-x
eralon 25 well, and would

equal refrangibility of mys,
be brought to & greater per-

have yer described

' but

wr onlv remedy. “Semne
ceeded ) the improvement of
m lengths by refmuetions 15
ived heretofore a perspective
7 mstead of an object-
" He beld it to be m:_.. -
vith lomees an achromatic or
of o distant object. Shortly
Newton, Chester Moor Tall
vented the achromatic tele-

ol
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P, and in 170

Newton

woid made sevaral ; but his | thesax to axplain the propertivs of Light dis-

wock remsised unnoticed till Dollend turned | eoursed of by him in his former papers, portly

his attention to the question, and in 1758
constracted 5

the principel phenomens of the various

factory schmematie lenses by | oolours exhibited by thin plates or bubbles,

the combination af crown gnd flint gless | esteemed by him to be of a more difficult

(Brewsren, Life of Newtow, L 99, ed. 1855 ).

Naor were ook, Linus, and Laucas Newton's
only opponents, Huyglens himeelf entered
the ficld, bat hiz oljections (Phel. Trame. vil.
6086, 6G108) were pot very senious, Still these
differences of opinion troubled Newton, and
he wrote to (Mdenburg {Marel, Corr, ii. 565,
5 Dee. 1674): ¢1 have loag since determened |
to concern myself no further sbout the pro-
motion of __rD.h\:w..r.d ;' nod agase (b 30 404,
18 Nov. 1676) = ¢ T e 1 have made myself
slave to plilosophy : but if 1 zut fre 5
Linus' business 1 will resolutely bid adow
to it eternally, excepting what 1 do for my
own satisfaction or leave 10 come out after me,
for I sce o mun must vather resolve to pat
out pothing new or to become a slave 1o
dit.” Colling, writing to J. Gregory (&
i, 280, 19 Oet, 1675), sndly asaerted that
Newton and Bartow were® beginning to think
maathematicn] speculations at Least dry, if not
somewhat barsen,” and that Newton was in-
tent on chemical stdies and practices. Bas
wiser counsels prevatled, and Newton did not
yet give up philosophy. The “Macelesfield
Correapomdence " conlains some intervsting
ers from kim to Collins, dated between
1672 and 1655, dealing with such topics as
yeflosting teluacopes (Gregory's and Cosses
grain's), Barrow’s method of tangents, and
the motion ol a ballet.

On 18 Feb, 1675 ¢ Mr, Lzaac Newton amd
James Hoare, jun,, esq., were sdmitted fellows
of the _.n:u..n..; Socwty, to wihoel Newton had
.—.XZ.—.. n._).f...—
298 Jan, of 1
_.u n..._.. weekly payme
ciety, nnd he ha
alloging as the ¢ |
Cambridge and London, Tt appears that at |
the time he was in circunostancs: of peeuniary
dificulty. Thess, 1t scems probable, were
connected with the expectation that be would
have to vacate his fellowship in the autumn,
owing to hus not being i

'

_u. three years ¢ arliee. Un
same year Le had been ex-
of ]a. to the 20~
sl o wish to resaomn,
unce betwesn

g —_.4_4 orders. The
difficulty wasanlved by the recuips of 2 patent

from the king permitting Newton as Lucssian |

prafessor to bold a fellowship although he was
& layman. Thus encouraged, he continued
his work, and towands the end of the yesr
he wrote to Oldenburg, offering to send ‘a
Direourse about Colourz to be read at one of
your meetingz” This was scocpted, and on

B Dec. 1675 ¢ there was produced a manu- |

geript of Mr. Newton touching his theory of
light and colours, containing portly an hypo-

considerstion, yet to depend nlso on the said
propertaesof hght." The expesizents recorded
the first measurements on the coloured rings
of thin plates, The relation between the
dinmeter of the rings and tha thickmess of the
plate was stated, and the phenomens were

| explainod in Newton's clesr and mastesly

way. There was also o refesence to the du-
fraction of light. The repding was coutinued
20 Jan. 1676, when * these obsarvations so
well plessed the Scciely that they ordered

| Mr. Oldenbuss to desire Mr. Newton to permit

them to be publialed ' (Birew, Hist. of Roy.
Sue. ifi. 978). Newton, in hiz peply (Maeel
Corr. ii. 328, 25 Jan. 1678), asked Oldenburg
*to suspend the printiog of them for a while,
beenuse I have some thooght aof writing
such another sct of obeervations for deter-
wining the manner of the production of
colours by the prism, which, iof done, ouglrt
to precede that now in yonr Linnds, and will
do best to be jeined with it.” Aceordingly the
paper was not pont od in the ¢ Philosophical
Trunsactions” It is given i Dirch { Zlxt.
of Koy, Soe, fil. 247, 202, 272, &e.), while a
Jarge part of it appeared in the ‘Optics,’
bk. i1, is 1704, bus withont the bypothesis,
This is printed in Brewster's ¢ Lifo of New-
ton’ (vol, i. App.13.) and in the ¢ Philosophical
V—:—ﬂ.n.wuon‘. S ‘._._..a:.w:.w 1846, P |8T-213).
After e part of the paper relating to
ditfraction au.w. u portion of the okavroations
on the eolours ol thin .v—.w?.» Lad been n...:c.,.
Honke said * that 1he main of it was contained
in bis * Microwrsplia,” whaels Me, Newton
had only earried further in some particulars’
{ Brnecad, oh, it 269).  Newton had moreover
referred discourteonsiy o a paper of Hooke's
dealing with the inflexion of light which: had
been read 18 Marck 1675, Hooke's wonds were
now reported to Newtos, pos=ibly with too
liizh a colouring, by Oldenburg, who was then
engmred in 8 dispate with Hooke on other
motters, and Newton roplied somewhat
angrily, On this Tooke wrote m:...ﬁz..—< to
Nowion (BREWSTER, Life of Newtow, i. 1235),
pxpeessing n desins %0 remove the misunder-
standing. Newton modestly sccepted the
friendly ndvamce. ‘You defer (he wrote)
teo much to my ability in searching into this
| subject, What Descartes did was n good
azm_. You have added much soveral ways,

and espocially in considering the colours of -

thin plates. Jf T lsave seen further it is by
standing on the shoulders of piants,” .fJX.—\L.ﬂ
after (Macel, Corr. i 304), be asked Olden-

i
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r.::n Yo Jesve out the kst P .1“r.wv—‘_u- of the
qu. ithesis, where T mention Mr, Hooke and
Grimalds .\.N..:_..1 ¢ IF yon have op —:.:dn::.
(Newwon added, p. 387) pray present my
service Lo Mr, Hooke, for T suppose there 15
nothing but m: ‘.:_m._.n_: psion i what has
lately bappened.’

This paper ‘about ecolours” was the lest
geparste memoir published by Newton on
optical subjects, His various pupers were
collected in the ¢ Optacs,” publisbed in 1704,
and to thas: which we have mentioned were

added hiz mesarchez on the enlonrs of thick
v._s?.. k _.- ur.; ond on the diffraction or

wflexion of :..,.w_a (bE. it
ventent, therefore, to summarsze in this place
7._.#3: s Yiews an op
with regard to the theory which might se-
count for his observations.

I'wo theories have been propose aeoount
for optical phenomena. Ik x;i.x waa the
author of ane of thess, the sion theary,
which suppases light 1o consizt of small par-
ticles shot out by the laminous hedy ; Hooke,
thoughLis work was very incomplete, was the
first to sugpest an undulotore theory. In his
‘ Micrographia,' 1664, p. 56, he asserts thal
—.T‘: iz = quick and short vibeating motion,

‘propegated every way through an homogene-
ous mexdium by ‘direct or .,:..:1: lines ex-
tended every ﬂs, like raxs from the centre of
asphere. ... Evury T_L: X ...Fn... om of the
r:::,aun body .._E ~ gonerute a .;. e c._ 1

.31».7'0. s the waves or L O

of water doswell into bigger and higgor
about & point on it,”  Om this hypothésis he
geve an aeconnt of weflexion, refraction, d
pemsian, nad the colours of thin p
reasoning was, however, ::.47 vague und
fFu‘..:u_w:...c..a.q.L he convinced fow of the
truth of thiz theory, Newton foll
may r:f known of :.55.

Tege ?rzﬁ. has wr., inzeription ¢ T
Cant. A Txa:-.. nnd below mn a
hand,  Exdo

among the _.w.nuﬂ_.uw: ZvJ. ca .,—1.4 a6 s
some extraces from the work., Stall there was
nothing in Hooloes theories but hypotheaes
unsupported by fact. which would have no
charm for Newton. It 3= claimed for and
thnt with justios, that he wss the true founder
aof the nval theory, the emiszion thoo In
Duscartes’s hands that theory was o vague
hiypothesis, Newt ton deduesd from it by rnigid
9.:. nical reasoning the Jaws of refiexion
u:; refraction; he :EL ed it with .s..é.u?.uu
ingenuity to explain the eolours of thin and

i) It will be con- |

%, and ua postion |

4
Newton

of ..r.m.ur. T,_rrn..x _r._.w —r: _.mx:-..:B.:r.ﬁ ..q ..mmm«.j—h.{
tion, though in the process he had to astume
the existonce of & mechanism which he muass
huve felt to be almost impossible—a mechan-
ism which in time, 25 it was applied to explan
otber and more complex phenomens, became
s0 elnborate that, in the words of Verdet,
writing a hundwd years later, * Pour ren-
verser ¢o pénible échafaudnge dhypothises
el éper :._.:_:.. Jes unes des autres, 1l suflit
peesque de le regarder en face ¢t de chercher
' Butthough Newton may

# le comprondre.”’
with justiee be called the founder of tha
to hin
wemary to state that be fully accepted is
a5 giving 8 satisfactory account of optica
When be first begun his optical work he
realised :»rn facts arnd messurementa were

needed, and his ohject was to furnish the

caneon ¢l ory, b moxt _-:_C‘

lie's hypotheses were righs: light is
due to wave-motion in an sll- ..:.J.Ew_._n_, her,
But the discovery 2 century later of the prin-
ciple of mtecferonce vaguely [oreshadowed
_V./ Hooke { M crograpder, P ) was needed
to remove the dilliculty which Newton ex-
ienced. Newton called repeated attention
the datfienlty wlseh, unless removed, rep-
dered the _. tion of Hooke's theory inevi-
table. Thus, in reply to Hooke's crisiciam of
first pa z..:.. 1672, bho wrote { Phil, Trans,
OR9, November 1672); ¢ For to me the

! ::_.r:_: nt x_ suppasition _7..: SePMS IMp0s-

|

|
,

sable- mamely, :...n the Waves or Vibeations
of any fluid can,like the rays of Light, be pro-
pagufed in straight lines without a contmunl
and very extravngnnt J:.I_L:_i and c...:._._:l
every wsy into the quiescent medivm where
they see terminated by it, T mistakeif these
be not both experiment and demenstration
to the contrary, . . . For it 2eemes impoasible
thut any of those E::::u OF Poessions can
be propsgated in straight Jines withous the
like .&5.6_:_: every way into the shadowed
ned
/.:”. was there anything in the contmo-
versy which took place aheut 1675 to shele
Newton's convict 1wn that Ilocke's “funda
meatal supposition ' wis impessble. Tooke
bod (18 Maorch 1675) read his paper de-
semibine his dicovery of diffractaon ( Pos-
thumous Waorks, p. 136). He had announced
it two yenrs earher, November 1672 (Bircn,
Hist. of Roy. Noc. i £53), Theos 12 no doabts
that thiz was an originsl discovery, and not,
a5 Newton seemed to imply soon aftar, atheory
barrowed from Grimaldi. Tat Tooke' s paper
did not remove the difliculty, nor was there
anything more sstisfactory in the loctures
which wz. delivered as Gresham —vcr..moﬂu.vn m
1650-2; in these be supposed the velocity

Fo.
e

dor
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~a0d the phenomena of diffeye.
t the process he had to Asuime
| & mechanism which e must
almost i poseble—g mechny-
# 1t was spplied 1o explain

* cotnplex phénomena, becume
hat, in the words of Verdet,
iared vears later, * Pour pag.
ble dchafandare dhypothimes
les nnes den pore .. il naffis
arder en faoe of de cherpher
’ :r,:“:..:“u_" FtOn may
.~ _”:. mL._ the foundes of :u....
¥y 0U 35 moet unjust to his
te thut he f accepred it
:bn.:;.._‘u. sccount of s..—h.m.‘d.
began his optical work he
wWis and messurense
bj was W furnish the

b Cc‘
otheses were right light is
nwnan all-pervadmg pther,
¥ acentury later of the prin-
THHO elvy fore

rograpiie, P
difficulty which Nowton ex-

C SOTY inevi-
reply to Hooke's eriticism of

1672, he wrote ( PAdd Trans.
mber ) fFor 10 me the

ipasition itselfl seems impeg-
hat the Waves ]
ke the rays of Laghe, be pro-
bt Lines without = continunl
spreading and bending
Juiestent medium where
brit. I mistgke:f thore

S OF press

ight lines wi
UCY waY anto the zb

sber 1672 ( Bixenr,
Chere 15 no doabt,

toumplysoon after, s theory
imalds, But Hooke's _....__..‘,.
¢ difficulty, nor was there
tisfactory in the loctures
f as Gresham professor in
be supposed the velogity
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of light to be infinite, and explained away
Romer's observation.

Acocordingly we find in the ‘ Principia’
Newtan's sttempted proof (lib. ii. prop. 42)
that “motus omniz per fluidum propagatus
divergit a recto tramite in spatia immots,’
a ‘ pretended demonstrution * which has con-
vineed foew of the truth of the proposition,
and leaves the question unsolved., Again, in

1090, Huyghens, who in all he wrote had |

1
clearee views than Hooke, poblished his great
“ Traité de la Lumiére, which was written in
1675, Many of his demaonstrations are still
ecomplately satisfactory, but om the eruci
Ppoant he wax fatally weal. Tie, snd not
Hooke, may cloim to be the real founder
of the undulatory v, for be showe
what 1t would do if the rectilinear propags-
tion could only be explained by it. The rea-
soning of the later pagres of IToyghens’s first
chapter becoanes ..Gn-.Z.—..ﬂU.viﬁ: when viewed
in the light of the prineiple of interference
enuncisted by Young on 12 Nov, 1801, and
developed by Fresuel in his grens memoir an
diffraction in 18 but without this nid i
wis ot u-.y_r..m e f
to convince

15

“

(query I8
m wh
2200 OF I
wedinm &7

all r.d..v.._ hess erronecus

1 propa; ted through s flud
“ If 1t consisted in pression or in
wmataon wbq..m.. gated either in an instant op in
tume, it would hend into theshadow. 1 pres-
sion or motton cannat he propoguted in a taid
i right Lines bevond an olstacle which stops
part of the motion, but will bend and spread
aa.—.%w. ..r.:.a.
fes r..w. nd theahs A
last words on the ._m...._ T
could not aceept the tory theory ; they
do not prove that he

the cmiz
theory to gmive the true explanstion, A
yes the emisson :_..34.... had done much.
Book ), = xiv. of the * Principia” troats of
the moti of 2mall m.nu‘:maﬁ. acted on T.o.‘
furees tending towards 2 body of finite size.
The carlivr prog 1k show that if a particle
spprouching 2 plane surface be acted on bra
force towards the zurface, depending only
on the distance between the particle and the
sarface, it will be reflected or vefracted ae-
cording to the known laws of Jight, and the
scholiam to prop. xev, calls uttentson to the
similanity bhetween the particles and

paper of 1675 (Brrow, Hist. of Roy, Soc. iii.
o Actording to 1t the particles move mors
quickly in a dens: mediam, s as glass or
water, than in air; whereas Arapo’s and
Frusnels expariments in 1319 proved the m-

Huyghens's arguments |
ewtan, and hence in the ' Optics” |
(2nd ed. 1717) be propounded the celebrated |

supposed Lo comsist in pres- |

¢
w0 the qmescent medinm w hich |

Newton

| verse to be the cuse, thusverifying Huyghens's
views, and upestting for ever the emission
theory ((Furree Complites de Fremed, 1. T5).
Un appreaching the surface of = rullecting
| b wly the luminous jorticles are acted on by
orees which produes in some crses weflaction
11 others refraction,

But to explain why some of the incident
Tght 3k reflected and some rofracted Newtan
had tomvent bis hypothesis of * fits of ensy re-
Section and refruction.” These am deseribed in
the ¢ Opeics,' book in. props. xi., Xit., snd xiii.,
thus: * Light i propugated faom Juminous
bodies in time, and spendsabout seven or vight
minutes of an hour in paxeing from the sun 1o
the earth.’ * Every ray of light in its paseags
through any refracting sorface is put into o
| eortamn tron comstitulion or state, which

in the progress of the raAy returns ot .:—:..L

tervals,and dizpases this ray at every retarn
to be essily transmitted through the next
refracting =urface, and betwoen the retums
to be easily redlected by it ¢ Ihfn, The
return of the disposatzon of any rav 1o be
reflected I will esll ita Fit2 of easy refloction,
and 1hose of its disposition 1o be tmnsmitted
1ts Fits of vagy transmission, and the 2
pedases between every mturn and the next
return the interval of its Fits. . . . The reazon
why the surfaces of all thick trapsparent
bedies rvfloct part of the light incident on

?

20e 1%

them and refruct the rest is that 2ome Tays
at thetr incidence are in ther Fits of essy
reflection, zome in their Fits of Cusy lrunsmise
Ym::

Sach a theory necounts for pome or all of
the oleorved facts. But what eanses ! the fits

of easy transmisson Newton states that
be does not inguire, but auggests, for those
| who wish to desl in hypotheses, that the
il light striking the hodies 224 up waves
reflecting or wfeacting =nbetances
wo faster than the ravs, and over-
+  When a ray is in that part of o
vibration which _,:2.?1..-. with its me .:,..:. it
easily breaks through the refracting surfoen,
and 13 in a fit of easy trnsmiz<aon ; and, con-
versely, when the wotion of the ruy and the
waveam oppaied, the rav s in s fit of easy re-
floe . Bul be was not nlways so cautious.

“Were 1,' sava he in the ¢ Hypothesis " of 1675,
explaining the properties of Light (Bincs,
sz, of M—.:.c. Soc, 1. 2

, *10 9ssnme an

= it should be this: if propounded

r.w —,..:»

. | more penerally so as not to determine what
Suach an explasation wss first given in the |

light 13 farther than that it is something or
| uther enyable of exciting vibrutions i the
mther! ¢ First,itistol that them
| is an mthereal modium,  Inche sesond place
| 1t 12t be supposed that the mthor isa vibrating
| medium Jike air, only the vibrations far mons

g
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.w.>;.. and minute, . . . In the foursh place, | porum, visum est Prop: aitiones snquentes in
::5.» re, [ ...:_.. ( wther nor | usus Opticos subjungere; interes do oatarg
1, but t.._u_:.u.iﬂ of a dif« | radiorum, utrum sint corporn necne, nibil
m(:a:, :2_ 4,.38 .E..r_ 7:._ | omnino disputans, sed T TajeClOrias CarpoTum
To aveid digpute and mak Trajectoriis radiorum persimiles isaa&
general, los every man t: akel determinans.”
1itist Na doubt Newton's immediate successors
interproted his words as meaning that he
| believed the corpuscular theory of light,

»

.u?uc.r Te ;M._._.u n .J; ur /054.._1. =07 _—_. 2 | conosived, a3 Terschel zavs (Eaopel. Metro.
that the ray ::a_uq.:.:.v ? et politane, p. 438), © by /f: n, and culled by
purface exe ..4...11. Bs¢ _T.p.._c_I I lusteoes name, in which Light is con-

(wuves of different
and these, :
the brain, ally
according {0t r..;..
«(L. the les
query 13 (&d. _... $): “Do

Lo consist of excessively minute par-
of matter projected voma luminons
ons colours | hodies with the fmmense velomties due to
bimress with | light, and acted on by attractive sad re-
Thua .Ct.:a..... m_c_x.r.. forees residing on the bodies om
2 soveral sorts of | which they impung )  Men learnt from the
rays make vibeations of aeveral bign * Princiy i’ how to deal with the motion of
which, according to their bignesses, exeite small particles under definite forces; the
sonsations of several © t5 . . . and par- | laws of wave motion were luss clear, and
ticularly do not the mast re ranzible | there was no second /74...51* o0 n—::.: them.
excate shortes for m: As Whe
aansat deep wiolet, the Jeast refrungible | chap. x.
the langest for urnr ng & sensation of deep | Prinoipa™ w r... \ ~.J.......
: 5 with many . .

The t adeve Jjﬁ.;_~» af the re .7. ting the doctone. A trwer view of
to He 313 | Newton’a position was expressed in 1801 by
vii. 508 ywung, who writes (Phil. Trone, 12 N
that = more extensive examination of Newton's

. | vamous weitings has shown mae<hat he was
as the woni + ::::..?i. in reality the Sost that soggested such »
a very JF:..S. conse- | theory,ss [shall endeavour to mauntain: that
1 less from L

positivere
and make it at mos

qs Fthe doctrine, and 20t & fandamental | Lis own opinions va theory
pposition.” <4 i worhogis “has | than is now almost versally suppocs i;and
« much greater aflinit) s own thon bo | that o varety of argaments have been sd-
soems to aware of, the vibrations of vaneed, 35 if to confute him, whick may be
wther beny %5 useful and necessary in this | found neerly in & simalar form in his own
s in his’ works.'
Thus Newt avoided in the The later oditions of the ¢ Opties’ contain

[ w: additionnl queries. The L::c—) rofene-
=m by 41, ch the *fits .:. pasy reflexson | tion of leeland spar had been discussed at &
and .:53:_..::: * were produced, had in hi2 meeting of the ral Svciely on 12 June
T...r..n Ju.n..? developed a theory proctacally | 16GS9, ut which Newton and Hy 33_2.& Wers
MARY TEEADHCts A..n._ L:L, e | *.Ui\.:_ ./....l_é VIOWs Were st frven in
H,.::.. e 17

706 n the Latin edition of the
gomething r«: :;,:.L T_.E * Optics,” query 17, In the sscond IEnglish
s which 1z distinet 3.3 the | edition (1718) this became query 25, In this
vibratory motion query Newton rejected Huygl F..:u.. constrac-
1 from thase bodies, is ..!l_.i tion for the exteaordinary ray, snd gave an
by S_;..Fs&c:._ o _zr»r.:.:.zw rays,nnd, | errancous ona of hs own. ,Hrb sneeeeding
falling on a mélects queries expressed more definitely than o | P
sats up frh waves, by ,...:ﬁr m.—l of the view that raysof light are particles.
energy 15 transmite ..L purt reflected.  Light | ry 49: ¢ Are not rays of Lighs very
i8 .:; material, but Newton =..§é. ré Atates 1 from shining aub-
that it is. In the ¢ Principia” his words are | stances? ' In the sdvertisement to the ses
¢ Harum sttractionum F multam ( cond edition /3...3:. in the case of & specu-
similes sunt Lucis reflexiones et refrac- | lation about the cauge of gravity, gsve the
tiones,! and the scholium concludes with | rexzon T.?::; it in the form 3, o query,
_5:.1 ob analogiam qua est inter propa- | that he wis ‘ not yet t satified abous 1t for
gationem radioram lucis et progoessum cor- | want of experimonts’
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that sugmested such a

intain; that
m thus theory
uversslly supposed : and

of the ¢4 _T;r.u ' contain
vx.  The double red e T
ad been discussed nt 8

sl Society on 12 June
o andl Hayphens were
WA were :an mﬂ....J |
« Latin edit
n the
came query 25, Torhis
| Huyghons's construe-

Zht e parti
not pays of Light very

from shining sub-
wement 10 the ses
n the case of & =pecu-
¢ of gravity, gave the
1 the form of a query,
satisfiod about it for

i
v
i

D vt

Newton
Later in the vear (1676) in which New-
ton's important opticsl papers wen: commue
meated to the
nes on his methods of ans

with Leibnitz, through his frends Collins
and Oldenburg, to which, at & later dute
Viry great importance attaches .b.z.: A..._..
brated controversy respecting the invention
of fluxions, The .Q.._.n.,.uvo_ans with Leib-
nitx wans continued to the summer of 1677,
when 1he desth of Oldenbang put s stop tor,

For the next two years {1678 9) wo know
Iittle of Newt « Iife. He took part in
various university functions, On 5 Nov. 1679
Charles Montsgu, sfterwards Losd Halifax,
Newton’s firm triend and patson, entered as
a tellow commeoner at Trinity College. In
December 1679 e vl & Jetter from
Hooke, azking his opinion about sn hypo-
thesis an the motion of the planets proposed
by M. Mallement de Messanges. Ilis roply
bux only recently been discovered, though
many mnrn..x wWeTe __...|«.<..U.u.._.< written 8500 LA
conte : it was bought by Dr. Glnisher for
Trnity College at a sale at Messrs, Sotheby's
in 1388, and s now in the Lbrary.
lotter Newton, a
:.1.:4505.. de M.
n response toa
—....:.i_._m.r:&._, communication, to suggest an
experiment by which the divmal motion of
the earth could be verified, numel;
fulling of a bedy fr

M

-

alluding brivfly 1

of the pecpent lar of the carth uﬂﬂ;,..;.f—.
(Biwer, Hizt, of Rog. Soe. 1ii. 512).
ton’s words an not
descond in the perpendicular ac, but, out-

running the parts of the earth, will shoot |

forward to the eist si

nt ahove the
earth'saurfuce down to the centreof thecarth.

ive o the carth from =

The portion of the path above the carth does
not differ mueh from s strarht hine m:.c._zm,...
inclined to the vertical, but pesr the centre
the path is drawn a8 & spiral, with one con-
volution clasing into the centre. Writing to
Halley nt 2 later date (27 May 1686), Newton
admilted thut he had * carele
deacent of the falling body in & spiral to the
centreof the earth, which i2 true in a resisting
wediwm such as ourairis,’” But Hooke, as wi
be: seen in the sequel, s2izad upon this spiral
curve s proof that Newton was jgnomut of
the true law of gravitation, and wrote ex-
plaining ( 16) that the path ‘would
not be & spiral line, a2 Mr. Newton scemed
to suppose, but an excentrical elliptowd {=e),
SUppeEing no stanes mn Lhe mediam ; bat

Now- |

| suppasing & resistunce, it wo

Koyal Society he began a |

In thus |

Newton

1Jd be an ex-
centric ellipti-spiral.’  He also called atten-
non to the fact that the deviation would be
south-east, which is right, and mare to the
sonth thua to the esst, which is wrong.
After u short interval Hooke wrote again
(6 Jan., 1680, munuscriptsin ,_.:_:.\.4 Sollege
Library, in Hooke's hand): * In the celestial
motons the sun, éarth, or eentral body nre
the cause of the attraction, und though they
cannot be supposed mothematical pownts, yet,

| they may bs supposed physicsl, and the

aliruction a2t a cosssdersble distancs com-
ed according 1o the former proportivn
from the centre ;' while in a further letter
(17 Jan, 1650, same manustripls) be syvs:
“It now ramains to keow the properties of
1 cn line, nat eireular or concentrical,
made by & central sttmeting power, which
makes 1he velocity of descent from the tan-
gent ar equal strairht motion 2t all distunces
in & duplicate proportion to the distance
reciprocally taken, I doubt not that by your
excellent method you will esusily find oug
what that curve must. b and its propertics,
and suggest a physical reason of the pro-
portion. If you hove had uey time to con-
sider of this matter a word or two of youar
thoughts will be very grateful to the So-
civty, where it has b debated, and more
particular to, sir, your very hamble servant.
All these lettors are printed in Ball's¢ Fasy
on Newron's Principie,” 1803, p- 1389,
Newton dows y appear to have replisd
till 8 Dec. 1680, when, writing about snother
matter, he thanked Hooke for the teial he
bad mode of the experiment (Eprrsvox,
Cotee Corr. p. 204 The correspondencs
cessed, but Hooke's Jetters and his state-

| ment that the motion would be elliptical had

started Newton in a tmin of thourht whick

| resulted in the first book of the ¢ Principis.’

‘ This is true,’ he mys, writing 1o Halley on
14 July 168G (App. 10 Ricayp’s Ty on
the First Publication of the Prigeipin, p, 40),
“that his Jetters oocasioned my finding the
method of determining fisures whish when I
had tried in the ellipsis, T threw the calculs-
tions by, being upon other studivs, and so it
rested for about five years, till upon your
request I soughs for that paper.” Om 27 July
(#b, p. 44) he wrote amuin, Hookes ©enr-
reeting my spiral oceasioned my finding 1he
theorem by which | afterwards éxamined the
nwzm-.. ;

Two episodes, suys Dr. Glaisher in his bi-
centenary sddress, preceded the composition
of the! Principia.’ One of theso happened in
1665, when the 1des of universal gravitution
first prezented 1tself to his mind. At that
time 100 he knew that, 8t any rute approxi-

L am o

I T LIRS

2
2
2
Pl
b

R—pn s+ .o »

e g —_—

W WL KL O,

S —ama®y W ot .

]
’
|

NP

N e e e e = e e e . S < e :




Newton

mately, and for grest distunces, the int tensity
of the gravitating force must depend upon
the inverse square, The second epiode was
simultaneons, 88 we have just seen, with the
nag}—r,.:;:x« with Hooke at the ead of
1679 or early

in 1630, when he dieoversd

Zaiﬂo:

| to :p:.é by Pag A% 5000 2s E oy __E.
rend them e paid anotler vist to Newton

e

| aL Cambradge, ond nds aced him €o forwasd

how to calculnte the orbis of & body moving |

under a central force, and showed that if the
force varied as the inverse square, t
would be an ellipse with the centre of force
in one focus,  Bat for five years no ono was
told of this splendid achisvems

ambridee

BaCTES 10 ge.

Tlalley™
= lotter to Newton (29 June 1686, 25, ./m.ﬁ
p- 35). “And this know to be true, that in
January 1684, I, having from the a::n:w. -
tion of the sesquialterate proportion of Kepler
concluded that the centripetal foree decreased
in the proportion of the squares ofthe distances
reciprocally, came on Weaednesday to tow,
where I met with Sir Christopher Wren and
Mr. Hoolee, and, falling in discourse sbout
it, Mr, Hooke allirmed thus upon that prin-
ciple all the laws of the celestial motions
wore 1o be demonstrated, and that be himsslf
had done it. T declamed the ill-soccess of my
own attempts, and Sir A.r!.“:.m.r...? 1
courage the inquiry, said he would give Mr.
Hooke or me t
o n:bﬁmb.&:“u densonstrati
sides the Lhonour, he of us that did @t L..:LL
bave from him a present of a book of 40 shal
lings, Mr. Hooke then ssid that he had it,
but be would conceal it for some time, that
otbers, trying and fatling, might know how
t0 value 3t when he should make it _EE:,
However, I remember that Sir Christopler

was little satisBed that Be could do it and
thoagh Mr. Hooke then promised to show it
him, I do not find that in that particular he
Teas b s good us his word. The Augst fol-
lowing, when I did myself the honour to
visit you, I then e arned the good news that
vou had hrought thi Bonstration
fection ; and you were 1..:\.& to promise mo
a c:?.. there .* which the November follow-
ing 1 vod with 3 gront deal of satizfuc-
tion n?:r. Me. Paget,” mathematical m: .L. rat
Christ's :c.w.:u._ BREWEIER,

10 en-

1 255: Barg, :..E on the YE.., ; : ,? 162,
In the Iater letter 2o Hall of 14 .—:.7.
16858, part of which has beon alw .d._?ur:r;

Newton says that it was Halley's peguest
which indueed him to search for the paper
in which he had solved the problem five
¥ears «bl.ﬁﬂ. t wi v he ~_f_ then Jaid
The arizinal paper con d not. be found,
75 .:...» finding it,’ Newton *did it again,
and reduced it into the propesitions’ shown

3

-

, and it was |
not. tall ..ft.l st 1684 that Halley learnt the |

¢ orbat |

scoount of the matter is given in |

tme 1o bring hm |

10 por- |

an sccount of his discoverics to Lhe Royal
Society,  On 10 Dee, 1684 Halloy informed
the _. :..._ Society ‘that he had lately seon
Mr. N on at C F:.:;Lm:. who had showed
him a curious © eatzas, < Dy Mota," whick
upon My, :F_ Airn Was promised to be
SN T y 1o be entered on theiy
er.” A trnot ~.:. Newton « :::.nn Pro-
positiones de Motu® was registered in the
Royal Society archivezin February 1885, with
the date 10 3..9 1684 affixed .c the mangin
(a0¢ BoLe: Colex Corr. w. T4-5, p. 1v.)
This set. of propositions {fowr ~L s and
seven problems) has been printed by Rigand
,:rs‘ew.kdn Eesoy om Newton's M\E.unsv
App.i) and by Tall ( Besey o the Principia,
P-<43) from ¢ he Register of the Roval Soes ty,
vi. 218. Thres other papers o titled < Pro-
posttiones de Motu,” ditfering in many wiys
from that in the Roysl Society Registor, are
smong the Portamonth MS$ _.,-._.m 2,6 7).
Meanwhile the subject of Newton's Lu-
cesian lestures in the October term 1684
was nlso entitled * De Motu Corporum ;™ these
lectures are prezerved in Newton's sutograph
in the Cumbridge University Labrary (DA,
1x. 46). _7..«.9&% he careful _4 }n::r:L »l
from the ¢ Pr ropogitiones gent to the 704&
Society, alt r:clr some of the chief propos
— ::; are the ssme in both, The lectures
de Motu” differ very little from the firat,
c..u geclzons of the published ¢ Pnncipia,’ of
which thev 7 otes

formed the firar drafy,
refors to them in writing to Jones on 30 Sept
1711 ( Newtem soned Cotvee Corr: \.ﬁ!\uuw\na.-\ 7&.
Edleston, p-=ui): ! We have soths mg of Sar
Isaac’s that I know of in Manuscrips at Cam=
wi%. besides the firss draught of his * Prin-
cipia ™ us he read 3 s lectare
Newtan was away from Cambridge from
Februery to April 1645. During that vear,
3 ver, be made the third grest discovery
w r__,v_ rndered the wrt nge of the Prin-
cipia” possable. The diseovery is reforred to
in the letter to Halley of 20 Jane 1688 (26.
P 27) ‘1 never extended the duplicate pro-
porton lower than to the supecficies of the
Earth, gm before & certain demonstration L
found last year have suspected that it dd
not resch accan u.?.T.. .u:v..r_- down so low.
This desmo x:-.a?a.'_ forma the twelth sese
tion of book of the ! wv.-m:.umvwvm f De Cor
porum  Spharicorum Viribuz Attrac :4
According to Newton's views, every —r:\»_lﬁ
of mattey Wi veras ats 3:.? eve ry other
yarticls with a force which is inversely pro-
bxﬁ:::a_ to the square of the distance be-
enn thom. * Gravitatio in singulas corpoca
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particalas oquales estreciprocs at quadratam [ peactically comploted within 21 months of
distantize locorum a particulia’ ( Priseipan, | the doy when Newtons nttention was rocalled
bl i prop. viil cor. 2). The foree be- | tothe subject of central forces by Halley. We
twoen the exsth snd the meon is the re- | know also, from = mAnUACOpd M Newton's
sultent of the infinite number of foroes be- | handwriting in the Portsmouth collectéon,
tween the partieles of these bodies, Newton | that, with the exeeption of the eleven propo-
was the fimst to show that the foree of at- | sitsonssentso Halley in 1654, the whole was
Iraction between two spheres is the same | completad within seventesn or tmﬁ_—:c..c
us it would be if we supposud, each sphere | months, The total interval from Halley’s
condensed to & point at its centre (ib. bk. | fiest vigit to the publication of the book is
iii. prop. viii.) A,._v to this time it bad only | less than theee years” The first book of the
been possible for him to suppose ns Hooke | ¢ Priscipia® was exhibited st the Royal So-
had stated, that the theorems he had dis- | ciety on 28 April 1636 ( Breen, Hist. of Roy.
covered a8 1o motion were approximately | Soe, iv.479): < Dr. Vinoant presented to the so-
true for oelestial bodies, inssmuch a8 the dis- | cietya manuserpt treatiss eatatled © Philoso-
tance between any two such bodies is @0 phve Naturalis Principia Mathematies," nnd
great, compared with their dimensions, that | dedicated to the society by Mr. Isase New-
they may b treated as points, ton, whereinbe gives a mathematical demon-
Eut now these propesitions were o longer | stration of the Copornican hypothesis, and
merely approximate, save for the slight cor- | mukes out all the phenomena of the oclestial
rection wtroduced mto the simple theory by | molions by the only suppoeatzon of 2 gravita-
the fact that the bodies of the solar system | tion Lo the centew of the sun L......?..._x:._ﬂgn._._d
soe not aceurately spherical. The explans- | squures of the distances meciprocally. It was
tion of the system of the universs on mechani- | d that a Jetrer of thanks be wrnitten to
cal principles lay o to Newton, and in | ewton, that the printing of his book be
about s vesr foom this time it was published | referrad to the considerstion of the eouncil,
to the world. and that in the meantime the book be put
In the opinton of Professor Adams (beoen- | into the hands of Mr. IHalley to make n re-
tenury address of Dr. Glaisher) it was the | port thereof 10 the council.”  And on 19 May
inability 1o solve, previons to this date, the | 1686 it was ordered (@ iv. 488) that ‘ Mz,
question of the mutwal attraction of two | Newton's * Philosophiee Natorslis Principis
gphere2 which led Newton to withhold a0 iea ™ be printed forthwith in quarto
s istseatiscan' ./—_vnw...:.qv:.:.mx m..:fi.nrn—n ter; and that & letter he writton
§ ty oxtonds to the moon. As soon nshe | to him forthwith to signify the Scciety’s re-
mostered this problem he returned to the | solution, and to desire his opinion as to the
tlations reapecting gravitation and the | print, volume, cuts, &e" Halley, who was
moon laid by in 1665, and of course be now | secretary, wrote on 22 May to Newtoa thas
used Picard’s value for his length of s degres | the society  resolved to print it nt their own
of latitude (Prxenzirox, A Vew of Siv Isaac | charge in & lange quarto of a fair letter, . . .
Newton's N.n.b.:c_...ﬁh..c. Preface), The theorem T am introsted to Jook after the m...u_:.aﬁ of
h he had just found gave him the power | it, and will take care that it shall be per-
of applying his analysis to the actual uni | formed s well as possible.
verse, and the problem became ome of absorb- The minute of 19 May required the mati-
ing interest. fication of the counel, and on 2 Juno 1t
The *Principis " was 10 consist of th wus ordered ‘that Mr. Newton's book be
The treatise * De Motn,” enlarged in | prnted, and thas Mre. Halley undertake the
§ o first book: | business of looking niter it and printing it at
the seeond beols, ¢ being short, wes finished | his own charge, which he engnged to do’
in the summer of 1635, it was wntten out | (b, iv. 485). At the tame the society were
for precs next year ( Newton to Halley, 20June | in difficulties for want of funds (Rreavn,
1656, RiGAUD, Bssay on the First Publication | Eamy, p. ), and it appears thas the coua-
of the Principia, App. p. 29).  The woark | cil must have declined to undertake the nsk
of preparing his great diseovery for publi- | of publication, and bave left it to the gene-
caton thus proceeded with smazing spesd. | rosity of Halley to provide for the cost,
To quote agsin from D, Glaisher, *the But Hslley had other difficolties to sar-
“TPrincipia” was the rezult of o single con- | monnt. In his officisl letser to Newton of
tinuous effort. Halley's first visit to Came« | 22 May he felt bound to refer to the sonduct
bridge took place in Aagust 1684, and by May | of Hooke, who, when the manuseript was
1656 the whale of the work was finished, with | presented to the aneIety, claimed to heve first.
the exception of the few propoesitions relating | diseovered the law of inverse squares, and to
to the Theory of Comets. [t was thecefore | bave communicated it 1o Newton in the cor-
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respondence with bim in ...; D, Hooke mn
1671 (4. App. p. 53 ; letzer to A Wood, +
ﬁ 37) had writ enan the attraction of 7 gTavi-
k all bodies have “to their

oW GENtres, ; & only |
their own parts,” but “ all the other exlestial

bodies which are within the sphere of their

ac Lty In his* INsconrse on the Al areof |
A..:.?I read to the HL}.L I....:: in ::.

antumn of 1652, and mzp::i among
poathumons we ok , Hoolte, morcover, xn.,_—p;
Cna ® T..:l.:...-_ .r’ .r_._..r L... u._:ﬁ..f_ ::.._
comcts are att ..; to the sun,and he gave
(p- 181) an ng nious _....1 thesis as to the
canse of gravity: he ?.AL it due to
palmtions set up e the er by grvitatang
bodies, and attemypted to show thet on this
n..._,x.x_..n:w the law of the inverss square
would follow ; bat all his idcas were vague
ond uncertain, Hooke's ingenarty was great,
but he was quite mcagable of conducting a
m..m..;r.n of str asaning ; the 1des of the
mverss squure law had occurred o bim as
it had to Newton, Wren, and Halley, but
he had given np proof of its truth.  Heoce

Newton, when he reseived Halley's letter

May, fult that Hooke's climms were

'

i of the events of 167920, This letter,
ALImpartano: ,_.c.,: ly ?//:_.._r

Y ~.
w_ Haw
:_ ».._n.—.w:_ 4 .,;n
Newton, in this newly
d reply of 27 May 1636, wrote : B
you for whnt
Mpe, Hooke, for T desire & gnod understand.
ing may be kept between v In the papers
m your hands thers i3 no _,.w._w!q.:.::_ to
which he can pretend, for [ had no proper
ocension of mentioning him there,  In those
behind, .u..rcj. I 2tate the eyatem of the world,

a J::..r...- 07 paper:
lege in May IS8S,

rou wrile oonoeTming

But. now we are
s it may be under-
wd between Mr,

to the kest o

S my Tememe
cﬂ.vu......,. wus this, He soliciting me for some
iilosophics] communicstion or other, 1 sent
im this notion, thnt a falling body onght, by
reason of the earth’s diurmal motion, to ad-
vance eastwards, and not fall to the west, as
the vulgar opinion is; and in the scheme
wherein I proposed this 1 careleszly de-
seribed the descent of the falling bo L, m a
spiral to the eentre of the carth, w toh 18
trioin & msisting mediom such as our air s
Mr. Hooke replied thas it wonld not descend
to the centre, but st & certain limit turn up
an. I then made the sivrplest exse §
computation, whick wss that of gravity uni-
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form in & _:...::3 DOn-ressting, imagining
that he had lesrnt the limic from some oo~
putation, and for that end had econsidersd
the simpless case fiest, nod in this case I
granted what he contended for,
the limit asnearly as I eonld. e repliod that
gruvity was not umform, but increased int

‘ ant to 1l tre in A .:.-4&:24; .mrm._T
cate proportion of the distance from it, snd
thnt the limit would be otherwise than 1 bad
stated, namely, at the ,..a_w every entine
revo ‘:...J ond added t} nnt, A00 i.L nz to hia
.u:_v._ ~.J.—x.1 o, ..__1 motions of the
planets E..‘_: be explained snd thetr orba
defined. This isthe sum of what I remem-
ber: if there be anything more materiad or
anything otherwise, I desine that Mr. Hooke
would help my memory. Further, that I
remember about nine e since Sir Chris-
her Wrun,

gave him at bhis |
_:;_r._ fdeterm Ve :._—. /_:_ Hios
upon philosophieal . This was
about & vear or two before I reseived Mr.
Hooke's lettess. You ame acyuainted with
Sir Chrstopber: peay know when and whose
he first learnt. the decrvass of the fores in

the .T_.-. icate ratio of the distance f
centre.’  Halley called on Sir Christopher
Wren, whoe replied thaz * Mr, Hooke had fro-
quently t him that he had done it, and
uttempied to make it out to him, bat that be
never was satistied that his demonstrations
were cogent’ (Ilalley to Newton, 20 Jane
1656 Rioavp, Fasay on the First Pablseation
of fhe P ’ L, Fceay om
0’~ N -Y bﬂ-\-\__.!..\.ﬂ...u' —-. ~

Writing on 20 June 1686 ( RieacD, App.
p. 80), Newton ztated that the 2econd book
.“.mr.c.r::cp.....E.bs.:.,._—....:(.D.:.._...m:. ~:)..;,“

“the thind I now design to sappress.
v i3 aach an imper
that o man had as engaged in law-
suits as rﬁ... ta .'.3 with her.! Fartunately
vented this. A letter
r :;.L : e sccond hook had been
om 2 March, nnd
on ... .f«.w.p : of Mr, New-
ton's treatise © C.,. Systemate Mundi " was
_.2......: d

The * Principia” was published, bt with-
out a date, nbout midsummer 18657, The
EATUSCH P is Kept st the Zcf: Sociery,
but it §2 not in /. reton's handw 3::7. Tor
the comple and publication of the work
the world owes, it should be explicitly ac-
knowledged, an enormous debt to Halley.
‘In Brewster's words, it was he who tracked
Newton to his College, who drew from him
his great discoveries, and who genecously
gave them to the world™ Newton never
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am :..:.aJ.wm."?”_..r‘. mu.snj:“:n
"0t the limit from some COM-
7 that ond had eonsidersd
o first, andd in this case T
e contended for, and stated
lyus Ieould. He replied that
aniform, hut inereased in the
oentre in a reciprocal | upli-
of the distancs from it, snd
ould be otherwize than | had
at the end of every entire
ndded that, ncoor i to his
rtion, t motions of the
be explained and ther orbs
of what I remem-
__.z.a._.m..vq mons materisd or
isg, 1 desioe that Mr. Hooke

e : —...

sthe sum

o Sir Chris-
t Dr. Done and 1
2iningt aly Motions
cal priociples. This w 83
two before T roceived Mr.
You are wpuainted with
pray know when and where
e deervase of the fores in
o of the distance from the
called on Sir _..71«..«_1__2.
xl that “ Me, Hooko had fe
that he had done it, and
2 1t out 1o him, bat that he
2 monstrations
lley to Newton, 29 June
Ty or the First Publication
App.

::.n.. ...\.a,..q.c on

162,

 June 1638 ¢ Ricavp, App.
atedd that the sacomd book
Was nea

' ready for press;
ress.  Philo-
atly litizions lady
J ~.|.:..,_ b cng .Jvd«.h i _..w -
o with her.'  Fortunstelv
proevented this. A letter
¢ second boak had besn
Mareh, and
cof ./—N. Now-

Systemate Mund: * was

was published, bat
midsummer 16
L at the Kovel
wloa's handwriting,
I publication of the work
saould be explicitly ae-
normous debt 1o :ET.J..
=, 43t was he who sracked
lege, who drew from him
e, and who generously
world." Newton never

- — A
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publishod anything of himeelf, and we ma)
be cestain thut but for Halley the “ Prn-
cipin ™ wonld not heve existed. [1e was the
arginal eause of its being undertaken, and
when, in consequence of Hooke's unfair
cluzms, Newton wonld have suppreased the
third book, it was his explanations and en-
treatics that amoothed over Lhe difficulty and
induced Newtoa 1o change Lia mind, Jle
pawd all the expenses, he corrested the proofs,
he laid sside lus own work in order to prves
forward to the utmost the printing.
thing should aries to prevent the pe
All bis letters show t} Wt intense devo-
tion to the wark: hecould not s ve been more
zealons had it been Bis onn ' {((FIAISHER)
After the publication of the * Principia,’
Newton took un active part in pablic atfuirs.
In 1887 James IT wished to force the
sity to confer the degree of M.A. on Alban

anv-
licstson,

Franciz, n BDenodictine mank, without the
usual caths, Newton, with the vice—chaneellor
and savenother delogutes, nttonded before the
eeclesiast mmis O represent the case
for the universityon 11 April. The vieschin-
cellor waa depmived of hiz office and rntaes,
the other delegates sent homo with the advi
from Judge Jefireys, ‘Go! and sin no more
lest s worsething o
Iistory, chap.
elected 25 0w

i the Canventio chaef work
at this time soem L ravading
the udiversity to aceept the new government
( Thirteen Lettere to De, Covef, printed by
Dawson Turner, 1848). ¢ aleo became
aegus with Joha Locke. 1ia friem

hip of K
found to be unstat
1691, he was spo
the post of wmester of the Chartor -, Iis
correzpanddence with Locke sbout this poriod
A—\ kD Rixe. N.....?.J.\ Loeliey doals with some
ol his thenlomeal specialations. 1, Edbeston
has printed (Cotes Corr. p. 273) an interest-
ng paper fram Newton to Buntley, who was
then preparing the first Boyle lact ures, givi
directions us to the prelin y reading
necessary o understand the Principa.' © At
the first perusal of my book it i enough if
you undesstand the Propositions, with aome
of the Demonstrations which nre easier than
the rost. For when von understand the easic z,
they will afterwands give voa light unto the
harder.™Some letters to Flamsteed show that
he was still working at the lunar theory, and
in 1692 he drew up
fuxions (printed in Warzrz's Works, i 99)

496), being the first scoount of the pew
ealenlus, now twenty-six yeses vld, published

ymeunta you '{ Macavrar,
1 In 1659 Newton was

Wallis two lettirs on |

Newton

| by himself, Nexe year, 1693, thems was some
| correapondence with Leibnitz on fluxions
(Rawnsox, Hictory of Frexioms, p. 119;
Evvrsray, Cotes Corr, P 276
| In 1693, Newton, as his le ters ot this time
| show, wes in & very bad arate of health
{ .”:xﬁ.ﬂ.wﬂnu... Life of Newton, i5. R5, 132, &e.)
A very exaggerated account of his illness was
comveyed to Hayghens by a Scotzman named
Colin, and was published by M. Biot in his
lifo of Newton in the Biographie Universelle’
(EnvestoN, Cotes Corr. App.p Ixi). Another
£y commonly refurred to this period is thas
on cowing from chapel one morning he found
a numbes of hs papors had been hurned byn
| eandle whick he had left lighted an tho table.
| Edleston and Brewster bath nssign this toan
varlier date,
; wut 1684 and 1695 Newton was
very activoly enguged in elaborsting hus lunar
ary, sod he held a long correspondence
with Flamstend relative ¢ ervations which
be neaded 1o complete that theory (Baary,
Life of Flomateed, pp. 133.60; Epresrox,
Cotes Correspimdence with Newtosn, n, 118

pr Ixiv: BREWSTER, Life of Newton, i, 115).
Thev and importance of his work on the

sabject have only recently been made known
by Profezaor Adamss labours in eonnection
withthe Partsmounth collection, Inascholiom
in the second edition of the ‘ Prineipia’ New-
ton states many of the principsl resnlts of the
theory, The Portsmoath MSS. contain many
of hia calenlations on the inequnlities de-
seribed in the slium, snd also u Jong list
of propasitions which were evidently intendod
0 be used in & second edition, upen which
it seems that Newton was ¢ gaged in 1664
(Cal. of Newtom MES TPref PP. Xii, xu,
App. i), Another paper of probably
aame date, printed for the first time in
the appendix to the prefase of the * Catalogue.’
deals with the problem of the splid of least
resistancs. In the ¢ Principin” ke gives the
solution withous explaining how he obtgined
it. The paper in question is n letter o nn
Oxford frwnd, probably David G
which the principles emplaye

Inaletter to Flamstes s written in Decem-
ber 1684, Newron endeavoured to explain the
foundations of his theory of ntmaspheric ree
foaction, and o table of refractions by New-
ton was mserted by Halley in the ¢ Philoso-
_L_ I Transactions’ for 1721, Tt was not
anown how this table was arrived at, but
a0ty the Portsmouth papers are the calenly-
tions for certain altitudes, and the method
is explained : ‘The papers show that the
well-known approximate formuals for refrac-
tion commonly known ns Bradley'swas real) y

| due to Newwon” (i, Pref p. xv),

——— . ——— — o e
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In 1685 the question of the reform of the

ship and his fellowship, he wus elected to
carrency was prominently before the natwon | 2ucceed him as profeasor. The same yesr
(Macavray, Hiztory, chap. xxi.) Montagu, | Newton's ‘ Seala Graduum Caloris,’ the foun-
Newton's friend, waa chancellor of the ex- | da e of our modern seale of tem perntire,
chequer, snd he, Somers the lord-keeper, | wos resd (PR, Trans. March EL. Apnl),
Newton, and Locke met in frequent confer- | Newton had not represented the university
ence to disenas plans for ramodying the cvil | ia the parlizmsent of 1680, bat in November
withaut altering the standard. Montaza | 1701 B was ugnin clocted, bBoldizgr the seas
brought in a bill for the reform, which re- | ¢ill July 1702, when parlinment. was dis.
ceived the roval sssent on 21 Jsn, 1606 | solved, The same vear his ‘ Lunm Theoris *
Meanwhile the wardenzhip of the mint be- ywaz published in Gregorys ¢ Astronomy,’
came vacant, and Montagn o 19 March [ The following vear (30 Nov. 1703) he waa
1 offered it o Newton, by whom it el 1 president of the Royal VNQ;..Q;R. and
was acoepted. mint had been a nest o this office he was !.._Ea:.,. re~elected for
of idlers and jobber * The ability, the Lwenty-five years,
industry, and the strict uprightness of the In February 1704 there appexred, sp-
great philocopher speedily produced n com- pended to the * Opties,” which was only then
plete revalution throughnas the department | iasued, twao very important mathematicsl
which was under hiz diretion’ (:. chep. | papers, most of which had been communi-
} Montagu's sucoessful reform vess aided | ested to Barrow in 1668 or 1669, The one
to no small degree by the energy of the | entitled  Enumeratio Linearum Tertis Ondi-
warden. * Well bad it been for the public,’ | nis* (Bary, Sbore Fiisr, of Matk, p. S48,
says Haynes, ‘had be acted o few years| Trmne. Lomd. Mazh. e, 1891, xxis, 104.43)
v in that situation’ | also Rupixe, | was practically the same s the ¢ De Anslys
“Annalzof the Coinnge). A letter to Flam- | per Equationes Numero Terminorum [nfini-
stead, which aven i to much eontro- | tas” (frst printed in 1711 ), the subssance of
versy, wntten in 129, while the recomege | which was sommunicated by Burrow to Col-
wasin progeess, may be mentioned here. Tnit | Jins in 164 The sesond part of the ap-
Newton saya: ‘I donot love to be printed | pendix—the ¢ Tractatua de Quadratury Cur-
on overy occesion, much Jess to be dunned  varom —contsing a deseriptzon of Newton's
and teased by foredgners aboat mathems method of fluxions.
things, or to be thoaght by our own pes In 1705 Newton, as prazident of the Royal
i out them when | Society, bocame involved in the difficaliies
4 be about the king's business’ (BatLy, | rolating to the publication of Flamstead's
steed, p. 164 ; Brewsvek, Life | obsorvations, while some remarks in o review
- 148 ; Epretoy, (otes Corr. | of the teset € De Quadeatura Carvarum,' pub-
w. p. Ixi; Macavray, istory, chop, xxii) | lished in the * Acts Lipsica” 1 Jan. 170%), led
Do Morgan, bowaver, in opposition o New= to the coatroversy between Newtom and
ton's other biographers, expressss regret | Laibnitz on the priozity of discovery of the
that Newton ever acoepted office under the BE.
crown, and sugrests that from the time of These two controvorsies were pasaned with
intellost undar- 'much heat, and grestly embitterpd Newton's
went a gradunl deterioration. If, he iyg, | Life for many vears, " That with Flamareed
after baving piloted the country through a | lssted from 1700 to 1712 ; while thst with
very difficult and, as some thought, impos- | Letbnitz lssted from 1705 until 172
sible operstion, ‘he had returned to the | Flamstead was sppointed astronomer royal
b 1 & hundsome pension’and his | {ustronomical vbeervator) in 1675, and began
unnd free to make up again to the litigions correspondence with Newton about 1681
lady,' be would, t0 use his own words, have  in th course of 2 discusson about the great
taken ‘another pull at tho moon: ' and we sus-  comet of 1630 —Halley's comet. Ha Aup-
pect Clairant would have had 1o begin ot the phed Newrton with valuable information of
pont from whieh Laplsoe aftorwards began' | various matters daring the preparation ca
(Newton iz FPriend and kis Niecs, p- 149). | the first edition of the * Princ: e, 1RS5-6
In 1699 he became master of U mins, & ( General Dictionary, vii, TO3). ._w.vn..a SOrTR-
member of the council of the Roysl Society, spondence was renewsd in 1691, when News
and a foreigm associste of tho French Acte ton urired Flamgtosd to publish the obzerva-
demy. Next year be appointod Whiston his | tions be had sccumulated during the past
depaty in the Lucasian chair, ¢ with the full | fifteen vears. Flumsteed declined, and put
wrofits of the place’ Whiston bagran his lee- | dawn Nowton's suggestions to Halley, with
tares on 27 Jan, 1701, and at the énd of the | whom be had quurrelled (Barey, Life of
year, when Newton resigned the profissar- | Tamsteed, p. 129). In 1094 when Newton
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fellowship, he was elected to
ns P waor, The same year
ala Graduum Caloris.” the foun-
modern seale of temperature,
#l. Tranr. March and April),
not represented the university
et of 1620, but in November
wwnin elected, holding the seas
2, when parliament was dis-
asme yvear his ¢ Luns Theoria’
i in Gregory's © Astronomy.”
your (30 Nov. 1702) be was
ent of tho Royal Soeciety, and
he was annually re-elected for
ML,

v 1704 there appesred, ap-
Upties,” which was oaly then
very amportant mathematical
of which had been communi-
ow in 1668 or 1669. The one
meratio Linearum Tertii Ordi-
Nbort 2list, .“\ Math, P -
M ath. Soe, 1891, xxu 104-43)
7 the samo a2 the Do A :_Lu..\u

Namero Terminoram Infini-

d part of the ap-
Tractatus de Quadratum Cur-
on of Newton's

wion, as pr t of the Roysl
ue involved in the difficulties
w publication of Flamateed's
while some remarks in & review
Je Quadrstura Curvaram,’ pub-
Acta Lipsica' | Jan, 1709, led
oversy  between Newton and
ae priority of dizcovery of the

pursued with

d greatly embittered Newton's
That with Flamsteed

nted astronomer roval
n 1675, and began
pee with Newton sbout 1651
of & discussion about the great
e Ha >....r comet. He up-
with valuable information of
o5 during the preperation on
on of the ¢ Principis,” 1685-6
: : m:u..:. COTTC-
s renewed in 1691, when New-
mstod to publish the observa-
g the pass
Flamsteed declined, and put
’s sapgestions to Halley, with

s

Newton 3

was working at the lunar theory, he applied
to Flamstosd for his obaarvations, by aid
of which he hoped to test his calculations.
¥Flamsteed could not or would not unders
stund the purpoes for which Newton wanted
the abservations, and put difficultios in the
way of eammun them, In 1654 New-
~ ﬁv\l 3 e Yyou *—Df;u o
my method of e ermming
the meon’s motions. | have not been al
making such corroetions as ¥ou seem to sup-
pose, but aboul getting & pencral notion of
all the equations
pend.)  Now 1 & visit to Flamsteed in
September 1604, obtained a number of obeer-
vations, but by no means all he =
&:.JU.Q m f the ..::‘_.a part of 1695 New-
ns.—:.l W -—al . = ..—...wv.ﬁ*- - 4ﬁ.~..m—-f. —,l-u Was
ing the time’ of the astronomer roysl,
613, Newton thanked Flam-
lar tables, but wrte: *These
and almost. all oth mmunicazions will be
ueeless 10 we unless vou can propose some

practicsble Way or other of supplying me
with observat

. I'ray sond me first
Yyour obsesyat

:".u..a....:.‘ 1662 Flam-
stond replicd with an offer of vhsorva
from 1678 ra 1690 which Newton

D, had oot
speciolly nsked for. The correspondonos
ended 17 Sepe. 1695, and Nowton's work on
the Tunar theory was un ompleted (Eovrs.

e Corr. p. Ixiv, n. 117, Lo Barvy.
of Fl erd, pp 1319 A S .....3....»_\...?
- T8 Leibnitz in uleteer to Rowmer, 4 Oct,
, declanad : ¢ Flamsteadns suas de luna
s Newtono negaverst, Inde
factum aiunt qued | (uaslam in motu
Lunarn sdhue ing eterminala 1:..5:3.. Flam-
Hl-bealth, bad temper, and extraordie
nary jealoasy of Halloy contributed o this
unboppy result,  Flamsresd continwed 1o
obsurve, and in 1703 made it known that
he was willing 10 publish lus observetions
‘at his own charge,' provided the public
would defray the expense *of copving his
mﬁmm.v.;ﬁ and books for the pevsa  Next year
Newton, 23 president of the Royal Society,
recommended the work to Prince George of
Denmnrk, the hushand of Quorn Anne. The
pricos asked Newton and others 10 net as
releress, and early in 1705 they drew up a
report revommending the publication. The |
prince approved, and agreed 1o meet the
expense.

Difficulties begnnin Mareh 1705, Newton
wizhed 0 have the observatic panted in
onecorder; Flansston) preferred s different one.
For two vesrs Flamast wd, who had coneeaved
an interss jealousy of Newton, parsued him
with recriminations which only injured their |
suthor [sez Frawsrexn, Joux) The first |
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volume was figished in 1707, and IrepArn-
tions made for printing the second, The
referees insisted on necciving the vopy for thi
volume before the _.ﬁm:.-_ﬂ_ﬂ comumencod, and
it was put into therr hands, Flamstend 5aYs,
ins sealed packet, 20 March 1705, copied aut.
on to 175 ahools ./—:..r..._:..u:—.af in _.—n..v
Vlamsteed declared that this ‘imparfact copy”
Newton * very treachervasly broke open’ in
his abesnice and without his k wledye ;
bat in an carlier Lotter of 1711 Flamstesd
himself nebmtted this charge of bad faith by
acknowledging that the papers were unsealed
n b3 presepee. In October 1708 Prince
 died, and the printing was suzpended,
Afer thres vears it recommenced. 1 1710
ety were made visitors of
Grecawich rvatary, and om 21 Fab,
1711 the sacrefary, Dr. Sloane, wis ordesed

Fixed
Stars, then printing by onder of the queen,
Flamsteed angrily declarod that the proof-
gheets which had besn sent to him eontained
ors, and azesrted ot 4 menting with

y Slosne, nnd Mead, Oc e 1711,
rabbed of the fruit of hiz
Lebours. Our only accounts of this interview
nre the theo gmiven by Flamssteed in hLis
! Autobiogreaphy,' or in his papers, in which
the blame is all irown on ./.:..J.:._ The
arves m.ﬂ.......?_.,l_ o print, and made :u.:..v.
editor. Flamateed indulged in abuse directed
lanrely sgainst Newton, and finally deter-
nined to repr 15 observations at his own

expense,  These he Iofi slmost ready for pub-
lication at the time of his death in 1719, T Yy
wore publmbed in 1725, Meanwhile the copy

left with Newton, togother with the first vo-
Tnme printed in 1707, was rasued, ns edited by
Halley,in 1712, Before his death Flams eed,
through a change of government, obesined
possession of 1l

three hundred eopres whick
ted, and, taking from them
o first volume which had been
ponted under his awn care, burned the rest.
" The o:u_:.:... with Teibnitz sbout the in-
vention of the theory of fluxions was of
longer duration, and wns more bitterly con-
tested. We have seon that the disea ery
was made by N L L....L:m 1005 und 1666,
His traet on th act, D Quadresturs
Curvarum,” was, however, not printed tall
1704 m an appendix to hiz * Opties,” though
the u_JJngTG of the method were Nme..n in
the ¢ Principin,” book it lemma ii, in 1687.
They had been communicated 1n letters by
Newton to Colling, Gregore, Wallis, and
others from 1668 onwands,

Leibnitz bad been in England in 1678, and
had made the acqueintance of Collins nnd

ce
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Next year he claimod to have
‘methodos quasdam analyticas
renerales ot late majoris facio
quam Theoremata particularia et e

Oldenburg.
?1-n \ .L at

: and heard «
ton and his aveat power of analysis.

wrote, 20 Mareh 16575 ( Comm, Eprst, p
¢Sermbis dsrssunum Newtoninm  vestrum

axhil

haber

thodum i quadratures

sefurring

u feceris,
tionem fransmi
to comply with

2 demonstra-
rred N FT.:
|7 ¢ ..:._.:.l

ton wrote, 13 June 1676, letter giving a
bref « mt of his n:..Z._L This was read
before the It 15 Juns

sent to |
with 2 mnnuser
extracts from the w
gury, and a
mpartant on from Newron 10 (
dated 10 Dee. 1672, about his metho
deaw m:.c, tampent= and finding arvns
ton's example of
amitted, ns |}
Leibaitz replied to Oldenburg on
—-..“n.l. wcu.ﬂ.zi /....41..:
more _::—. and 2
own work, Newton r
on 24 Oet..

N..«...u—_.:_ —,.L\.
of 1l

July (. p.49),
of C..:_?P oomtaining
tings James {3re-

vaof a I :.4. with 2 highly

New-

ont o was
wed.
.f.:n.

g somne accound

Lied through (
AL .:\m._...:x:?. at havi
1’ er, and his admirats
P uH by bim (¢ P

logant 1

~ma: ».\Haa o _‘.l.,m .w..:.!..—Z on of his own w.a:l
T,TZ).. wentioning his metl

v

._ ..n. 4 .fu._:...
wluch., he commumnicated by Barrow
to Colling .._.__: 1 __.; me at which Meroator's
redd (e, in 1GED),
method, but added
using an explanation, Th
without the Xey, but
me llustmtions of its uas
Stort Hist. of Matk., 2nd ed.

ewlon mv
(3¢ Barr,

in London for & week in
r 1676, and s suw Collins, who had not
rLon'z Jetter o of 24 Oet,, and
there was some lay in forwanding it to
[abnmitz. But on 5 March 1677 Collins
weote 1o Newton that 1t would be sant within
a week, and on 21 June 1677 Letbnitz, writ-
e to Ndenburg, acknowl ..,_2..... it receipt :
.w.,.. pi literas toas din expectatas cam in-
clusis Newtonianis sane pulcherrimis” He
then proceoded to explain his own method of
drawing tangents, ‘per differentias ordina-
tarum,” and to ;3.&.% from this the fun-
L...B.:;. principles of the differcntial exl-
¢culua with the notation atill cmployed by

Newton

mathematicans. A sccond letter followed

from H: mover, dated 12 July —.3.”.. and deal o

with other points.  The death of Oldenburg

in September 1677 put & slop to the n..:J..

apondeno,
( .._. :.

1 his possession a copy of
Newton's J...::ax_‘;.‘ e ;:.._f.x_ mw n.._:..l
t1 :3?. eon :.u_u.:n. full .:/j_:: of hiz me-
thod of fluxions, w r.rr was pablished in
1711, Leabmitz, in & letter to the Abbé
Coati, written in 1715, and published in
Raphson's * History of Fluxions,' p. 97, ud
mts that * Colling me it voir une partie
S He stazes that during hia
, visit he lhad nothing to do with mathe-
maties, and in o secand L tter, 9 April 1716,
he wntes (Rarasox, History of .N._zﬁ.y..:.
P- 1 tJe 3&4_:3»_\ E.« Gqu's mon socond
. : ::...EE,.“ TS?
.r,./—.z.n_..,..n ./_:.:u.

uy Jamus va oa M. N, ..:r que sa :S.:...:T.
de Fluxions,'
Lethaitz’s reoemt
however, among
Hunover, & ¢

4
g

Glerhandt, found,
Ioibmitz pepers a:
part of the tract ¢ Ty
Ja own handwriting.

Analys
The Copy o«
ine 2ome of Newton's results
of the differential caleulns (Bax
of Math, p. 35 Purfsmould Calalyue, p.
vv1), The date at which these extracts were
made is .:.—:.,.4:?? Tlhev muss, of course,
bhave besn taken from Newten's published
[ 1 of 1704, or ¢lse, as the Portsmouth
MSS. prove that Newton suspected, Leib-
nitz must have copied the tract when in
Loadon in 1676. The last hypothesis 2eems
the more probel

Leitmitz published his diferentisl method
in the * Aeta —.w_“\..m_.a. m 1684,

Muny of the resulta in Newtons ‘ Prin-
»Jr..S.. 1657, hnd been obtained ._.:, the
method of fluxsons, theuglh exhibited in g
mel ..::_ form, and the seeond lemmn of
Jludes with the following scho-
Tis _J,_ = mibt cum geametra

Z. Leibnitio anmis abhine
it, cum ﬁn&ﬁﬂﬁ: me

the svmbols

Short Hist.

1 wn.a:. inis &

m ragendi .t_.ﬁ ardis. _27?. ac in
rationalibus ., ot literis trauspositis
hane seatentiam involventibus [ Dats Hqu
tione quotcunque Fluentes guantitates in-
volvente, Fluxiones invenire o4 Vice ve
eandem ?._E.En ; rescripsit Vir Clarissimus
se quoque in cjusmodi methodum incidisse,
ot methodum suam COmmMUNICAVIL & Mek vix
ahludentem pristerguam in verborum et nota~
rum formulis. Utriusque fundamentum con-
tinctar in hos Lemmate,'

- ————— ———— e A—




Newton

ans. A socond letter

r..—..LE...L 12 July 1¢
pounts,

The death of :E...DT_: '
a stop to the carres

sion @ copy of
Analyz per Fqua-
ming a full of his me-
xioms, which was published in
bnitz, in 8 letter to the Abbé
ten m 1715, and published in
:.):.1.- of Fle 110 ¥z . 97, ad-
15 e it voir une part
He states that A___.._._”...

L thing t » with mnthe-
:, a seeomd letter, 9 April 17
x, Thiator,

'l mon second
J81 vuguelgues leteres
e Monsienr Collins, mass je wlon
M. N. explique sa mothode

Lan
+
a

had no

= recent editor, Qerhandt, found,
mong tl Laoibmitz papers 2

oopy of & part

cibmirz’s own handwriting
mtaing notes by Lethnitz CXPTress-
"Newtons

..:v:__ calenlus (Bavr, Short Hiet
W Lortemonds Catalogue, p.
ate ut wineh these extmets wore
v af coures,
taken from Newton's published
1704, or else, 25 the Portzmouth
Newton sgspeciel. Leib-
ied the tract when in
hie last u.w I lhesia anems

.._... differential method
in 1684,
lts in Newton's ¢ Prin-
been  obtained F.c the
Lzough exhibated 1n peo-
i, the = h.:—.— n..ﬂ._gk of
ciudes with the following scho-
literis quae mihi eum geomerrs
G| Lesbmitio annis abhine
sdebant, cum =sgmificarem me
soe method: de ..nu.n&xr Max
ma= decendi Tanwentes ot 2imi _:»
[usIn terminis Sardis &jue ac in
s procederet, et literis transpositis
itiam involventibus [ Dsta Adqua-
anque :..:.nr,n quantitates mm_-
» ot vice versd
arom 5 reseripait Vie Clarissimiss
in ¢ ___yﬂ__;r meshodum incidisse,
0 SUAN COMMUNICATIL 0 Men iy
) pricferguam o verboram et note.
18, Utrinsque fundamentum cone
we Lemmate.”

NP ¢

Newton ﬁ

:u _.ﬂ.u ./-....47,:._.. A«..JLx :— :A h.:_ M:Q
ormed Wallie that Newton's © notions [o
Huxioes) puas there with greatapplagas by the
name of * Leibnitz Caleula $ Dillerentialis,”’
Wallis waz then publishing his works, und
stoppoed the printing of the preface to the
first volume claim for Newron the ine
ventton of fluxions in the twoe letters sent
r..ﬂ Newton to Leihaitz thro

13 June and 24 Oer, 1676,
hanc Laibnitio exp

h Ndenbunr
“ubi methodim
t tam ante desem snnos
nedam plun atnm.” New-
ton wrote two letters to Walliz in 1602,
gving an account of the method, snd they
ap «.::dn in tf

ab ipeo exe

Vi .—.—.:- " were ey It
.ﬂv .- Tipeiea ' for June 1
y and the revi
for thus ¢
for Newton tem
the view that it ¢
although he adun
sibly be unaware

, but exp
s been stated,
el that ?._:.. might pos-
{ the fact, that at s dite
AT T8 Leibmitx had
ol hiz ealeulns. Leibnitz
letter fo (Ndenbare, o miuining a descripsion

of his method, was written in 167

The watter rested thas 1ill 1699, when
Fatio de Duillier reformed in o tract on the
solicd of Teast et RIS

calelus, Te sto
have been the r by several y
fand with mogand to what Mr, Leibmi tx, :...
wocond inventor this calenlus, may have
borrowed from N [ refer to the judg-
who have seen _r..
3 ul.ﬂ.: athis c
" Lethaitx repliod in the “ Aeta Lipsica '

in ..T. .:... I .,:_ _./..._.::.. had
in his scholium in the * Prir cipin acknow-
ledged kis ¢laim to be an orieinal inventos 4
z:._. without disputing or acknowledging
Newtan's claimz of priority, asserted hisawn
night to the « overy of the diffurcatanl cal-
calus.  Duillier sont & reply to the ‘Ag
Lapsica,” bat it was not prinred.

N " :v,._ blished kis troaties on‘ Quaadea-
Lures "in 1704, 22 un appendix 10 the ¢ Optics”
Ia .r introduction be 3.?...3& the slares
meat already made by Wallis, that he had
invented the methed in 1€ =0, Wallic was
now desd (Be died in 1703). A review of
Newton's work, proved by Gerhardt to have
been written by Leibnitz, and .a.._ itted by
Leibnitz to be his ina Jetter to Conti,

1,9 5_2.
1716, appesned in the © Acta —hvi_nu for
Junuary 1700,

In this review (Rarusox,
E:\?:«\ nu\ o, , P 10G-4), the author
wrote, after describing the differensial cal-
culus, “ cujus elementa ‘ab inventore 1), Godo-

g

|

| Tussons, or of the &

7 Newton

fredo Gullielmo Leilinitio in his actis sunt

trudits.’ ¢ Pro diffsrentiis igitar Leibai-
tianis I). Newtonus adbibet semperque de
hibait fluxiones, bsque tum in suis Prine
cipiis Natare S::...:;_.. tam in aliis
a oditix usus; quemad-
modum ut __._:_:..:_; ‘shnus in sua Sy-
~..UT1..:“ metrica molisum —._. ressus Cavale
lorianse metlrodo sulistituit.” Newton's foends
took this as a charge of _.._:nr:.?a_ of a
particularly gross _.._2.:_

0P — |

a8 us _;._.: _.uo_ nrn._n:_
:7:.:.. af’ ... alieri, Newton's own
r of 1t (Brewsten, Life of Newton, vol.
il ehap. xv. ) was: 4 All this 14 a5 much as to
sny that I i meshod of

did pot. invent the
flaxions . , , but that after Mr, Leibnitx, in
his loster of 21 June 1677, had sent mo his
differential method I begun to use, and bave
rer s unzed, the method of Nuxions
De. Keill, Savilian professor, replied in o
letter to Hallew ( Fl, T U8}, 1o which
b states that Newton was * sine omupi dubo *
the first mventor: ‘eadem tamen Arith-
et ica posten mutatis nomine et nodati
wmodo » omino nitio in Aotis Eredito-
rum edita est. ton was at firse offendod
4 this attack on Leibuitz, but, on reading
sapported Kell's action.
toe

Leibnitz's revi
huitz .J.:—v.

...: F n
. In __; _. ey Sloane, the
, % Mareh 1711, he writes: ¢ Certa
ego nee nomen Calenli Flaxionum fando
&_;.Junr lrnn:,. eTES a:..i pﬁ_?:: Ds New-

would be

_N r_D; .I;..:.u.ﬂ H..\....\A
xiv. 208 Rax, feport or Nea
Lotbmitz MAS., p. 18). Keill drew upa letter,
read to the 2ockety on 24 May 1711, and or-
ared 1o be sent to Leilmitz, in which be ex-
plained that the real mesning of the pase
was that * Newton was the first inventor of
rentinl enlenlus, and
that he had nin the voo letters of 1676 to
.._“_..._..::x. ~.J_=\.:._:. d to Leibaitz, ¢ indscia
perspicacissimi i il viro satis obvis unde
Lgibnitins prine t= illiuz caleuli baust ant
rive potuit™’ (Comems, Epist. p. 110).
Leibnitz agsin appealed to the Roysl So-
rzety, who .:,JJ:_..L A committen to sexrch
old letters and papers, and mpart on the
ucstiop, In his second appeal (g5 p. 118)
«cibaitzx necepted the view of the * Acta
Lipsica' 25 u.c, own, stating T.::. ne _S usLics
bk bewn dope to any party; ©in illis enim
A..—znﬁ —-.F:h‘ rm ﬂ—f—fﬁrva ﬂ..::w:—bnnﬂ A_Pﬁaﬂﬂde
non TRPario, set potius pasam suum calgue
tributum ' s his words. The committes
cc3




Newton 188

—..w- n.v._. on 24 Apnl 1712, andl the report

ﬁu:u?x,_ ...._.r ::. title * Commercium
_..mz... licum T} __.:5. & Collins et ahorum
de analym w_:z?”;? The main pownts o
the reporl Wwere »_L N P

&,

ymite had beon in
communication with Collins, ¢ who was very
froe in com muni joating to pc? mathemars
cians what he had rece ived from Mr. Newton
and Mr. Gregory;” that when m Lon
Leiboite Lad l:L,...; Mouton's differe
muthod s hig own, and that until | 617, after
he had hesrd from Newton, there 15 1o

vi-
dence that he knew any other meth: wl; that
Newton had invented the meth A of fluxi
before July 16697 that the
thod iz oae and the same o
flaxions; ‘and thorof ..sn'.
eontinued, ¢ we tal
be not ..L_.. invented ;:L .: :E._
buat who was the fiest Invenstor. L |
clude that the e who reckoa Leibaits ax the
firat inventor did not know of Newton's enrre=
ape .:._.. nce with Collins. ¢ For ﬁ. ich reas
we reckon Mr. Newton the & invenloy,
E_; are of opinton that Mr, _f_.___. in assert-
ing the same, hos been In no ways injurs
to Mr. Leibnitz!' I

-
=
-3

it
2
¢ =

tmitz did not puble
reasons for this wene i

ina lotts
quoted (LAPEEDY, History of F
105: Baunr, Skort Hast.
ho would have to rofer
and had not kept his

leisure, being oerupied ¥
her charueter, and 50 on.
however, a loose shest entitled O
.:.:...E.:r. % letter from an emi
i __..:: on it.
.; eor attacked /. >?,J and CXPreas
opinion that it appearyid _‘.u;r._ r. tha
formed his calculus after s inz ~.“:—.. ol
Ioibnitz. and had takea some ol
feom Hooke and Huyghens withont ..ld. Y-
ledgmsent, The em; nent waat e
Rernoulli (letter of Teibnite to(
3»—._ e M :x...C/.. r._.: ~ 453
.}__ sin OF .:. afy his el J
nie<d that he had .;.4.:..3 5 _..J » ot T
contrversy still went Towards the end
of 1715 the Abbé Conti, on recoiving |
from Teibmitz {RarHS0N, m.\.::..s.\ st
P-97), tried Lo terminste it, and collnted the
VATIUE v.xn.,..d at the Royal Soc ton
WHS PEIs! .xm to write 1o Conti his views of
the dispute (b, p __.5_ for tram E_,._:n. to
Leibaitz, and Conti, in iz cow
Leibnitz, wrote: * From sil this T infer :_3,
if nl) digressions are cut off, the only point
18 whether Sir Isance Newton had the metlod
of fluxions oc infinit s ¥ou, or
whether yon had it befors lim. You pub- |

Newton
Jislsed 1t :- £, it is true r;. vou have owned
: at f:.—;._.»c Newton had given many bints
{ it m his lesters to Me. O .153 and
others. This 1 s proved very langely .: the
“ Commessiem ” and in the “Extract” of 1t
What snswor do you give® This is u::
wanting to the publs onler to form an

exact jadgment of the affair’ (BRuWSIER,
Life of Neat

‘y vol. u. ¢ ip. XX ) The* Ex-
.l..:»‘..u?. 10 1% 2 papet which was m:._i

y the ¢ Philosoplical Transact
for ._..._... ¥ 1716, and 13 eatit _.... An
count. of { the Book eatituled “ .E.:..::.T::
q...__“hc.._:..._u.f Profeasor de /—_.‘ mn (PRl
June 12352) gave strong masons for
sving that Newion was Lne auathor, and
the Porssmouth papers o eonfirm this view,
Laibmitx’s ceply was sent 1o _,. ..n..:.:.:i, n
Paris, to _.. tramemitted to Conti,cn 9 Apnl
1716, Iv iz pomted In shson's ¢ Hise
tory of Flaxions' pp. 100 0. Leibnitx
C.F;.:TCP./..;_(...43u:...:.uf M.ZCF...:

sant d'étre l'npgressear et h._w COmM=
menet cello-<ci en prouvant le contrair. . . .
[1vaen da meantendu, meis co nest pas
ma fante. At thesame time Bern ulli wrote
pad anonymons attack on Newton, which
 eslled * Epistola pro ¢minen Mathema-
Joaune DBernoillio  contra

n A0

tico  Domix
quemdam ex Anglin anis
this was ﬁ_:_._ shed, with s_t.n_..,_::m. by
! for July 1716, Keill

nistams 50T

o ' Acta

3:__.& m a letler to :cn.__: i, which ho

[ ‘.r._. wil _— r: Wi ‘... = —- ™ ..—:J ,2..9
dies qua non Vis ' Leibnitx died on
14 Nov, 1716, Newion rily afterwards
.._:_ _...__.; n moply which had been in circa-
n s vo :::.. :1_.. it was written in u.—.»u..
0 April (soe Wwri-
0N, \N_.»s._ﬁ... Q\N.._ reons, p. | 11} Soon after-
cards the Abbé Varignon v..::n__..w New-
ton and _.....:..: i, A fresh edition of the
¢ Commer " waz published in 1725, with
- —»: reVINN ar ..r./ﬁﬂ—f— .—._’1—.—1 J—-.'_, waea ﬁ—.-aﬁ
notéz, The notes, like the view, ware by
Newton.

Newton in 1721 H._:‘:.;. in the thind
adition of the ¢ Prineip » ? the scholhum re-
lating to fluxions, in which Leibnits bad bean
ment00e sl by nanse. L bnitx and his friends
had always held tlus scholinm %o be an

sdgment of his claim to ong _s»:..w.

Thas _::.. says that ¢ Newton lunua_u..r
that nght by pecoynising it 5 the * Poncipia™

. .. whilein the :_: odition he bad the

i.q#_nﬁxl.. to Jeave out . .- . the faman=

| geholinm in which hehad admat «d the |.r_5..

of his rival” 13ut this was not Newton's in-
?,J:.... ation of the u..::.;:: L regurded it

: Browster says, ns a statement of :u..

| 1:3._. fact that Leibpitz communicated to
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