NEWTON, Sme HENRY {1651-1715),
British envoy in Tustany, borm I8 Aug.
(N.8) 1651, was the eldest son of ”unry
Newton, of Highley, Essex, and Mary, dangh-
ter of R. Hunt of the same eounty, His
family came orignally feam Staffordshize.
He matricnlated from St Marv Hall, Oxford,
on 17 March 1665, and gradusted IBLAL in
1663, MLA. m 1671, B.C.L. in 1674, and
D.C.L. on migrting to Merton on 17 June
1678, At the university he formed a Tifidongy
friendship with thefoture Lord Somers. After
gome travol on the eontinent he beeame in
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1678 an sdvocate st Doctors’ Commons, and |

practised at the bar ‘with greal judgment,
itegrity, and applavse,’ In 1685 he wansap-
peinted chancellor of the diocese of London,
and i 16M judze-advecate to the admisliy.
The former office he held (U] his death.

Tn 1704 Newton was 2ent a8 envoy-¢xtoas
ordinary to Flovenos, where his urbuanity
and elogquencs won the favour of the grand
dulke. He abtained for the Englizh mes
chants at Leghorn permizsion to pructise
the protestant religion, a privilege wlich
bad been demied them sinee the daya of
Queen Elzabeth, Towards the closs of |
bo wa2 pant an & =peeinl mission to Geneca,

e mude his pablic entry there on 18 March |

1707. The council assured Newton that
the republic wouald carefully cultivats their
friendship with (ireat Britain, and *invio-
lably obzerve a perfoct nentmlity” in the
Slx('l:.'ll S-’Jl‘l""«’-il‘-—\ war. ll'_' ]l':’:. IEIN l';f,.'.'
about the middle of June, and seturned to
Flormmee. Tn 1708 he visited Romse, but did
not see the pope. Clement X1, however,
kept up 2 constant eormespondence with lum.
He was admitted a monber of the Accn-
demin dells Crusea and of ssverms]l other
learned societies, and many odes addresand
to him in Latin or [falian ere printed with
his works., He was recalled from Tuszcany

at the elase of 1700, Dunng his absence |

from England he had beon appointed master
of 8¢, Cathennes Hospital.

On 5 Nov. 1714 Newton was made o judzae
of the high eourt of sdmirnity, and was
Imighted 4 March 1715, 8 ceremony which,
zevarding to his daughter, ¢ be wou'd gladly
bave dispens’d with. He¢ had onco before
refused the judgeship, according to the same
nathority, ‘for he con'd not bear to proe
noance sentence of Dheath upon his Fellow
creatures, the' Pyrates.” Coote, however,
nttributes Newton's mlnctance to the * zeal
of Toryism,” which rendered him unwilling
to sanction the proceedings against the mari-
time partisans of Jemes I, Newton died
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He bsd married, soon after coming o ]_,,_u—_

don, ‘a lady of merit, by whom he had chj).

| dren ; bat the 1:!:]_\‘ snd children died o few

vesrs after By his second wifs, Mary

-t
dsughter of Thomas Msaning, esy., be hed
two danghters, besdes 2 zon who died young.
The elder daughter, Mary, marded Henry
Rodouy, eng., of Radneystoke, Somerses,
Their son was the admiral, George Bridges
Rodney.  The younger daaghter, Cathering,
mervied, first, Colonel Francss Alexender
(who deed in 1722}, and, sscondly, Loed
;\x;lm_v Beanclerk, youngest son of the
Troke of St, Albans, whe was killed st Car-
thagena in 1740,

Newton published : 1. ¢ Epistols, Ora-
tiomes o Carmins,’ Laces, 1710, dto, with a
dedication to Lord Somers. 2, ¢ Orationes,
quarum alters Florentze uano 1705, altem
vero Genne snno 1707, habita est. Anapasti,
cum ab illusteissimo Comite Mamlott odis
donaretnr, Florentze VIT Kzl Junii 1706,
Vaticiniom,' Amaterdam, 1710, Among the
lettors, twenty-five arc sddressed to P, H,
Barcelling, six to Gisbert Caper, four to Ma-
glisheechi, and two each to Count Magalosti

| and Toed Somers. The latter i3 2aid neverto

bave knowsn & Lappy moment after Newton's
death,

Newton, it appears, left ready for the press
?l;ﬁ ]‘"~1"l\l;¢‘:‘ ;ll f|)u¥ iumﬂ ocLavo \'l}]lj‘mes‘
Theae, however, were then ‘ unfort unul-.-{:.'
removed to 2 new bouse of & Relation, and by

| the damp (2s "tis said ) were entirely defaond.’

An engroving by Benedict Iarint, from a
meddallion portrait executed nt Florence by
lano in 1704, besring & enlogistic Latin

atolm,' 1710,

oliw,

[The Latin lifs of Newton twand up with
Christian Gebaner's Nareatio de Honzien Break-
manno, Gittiagen, 1764, and probably by thar
writer, isfounded on communimtsans from New-
ton's danghters (partieelarly feom the yoanges),

| on hix own writings, aad on other comtem-

porary soarous, il in Latn, exeapt the firse
Seenlso Hist. Reg. vol. i. Chroa, Discy, pp. 13,
48, 65, Bover's Annals of Aane, 1707, pp. 202-7 ;
Alumpi Oxon. 1500-1714; Wool's Fasi, iv
368 ; Catalopee of English Civilians, 1804,
p. 100 ; and Noblos Contin, of Granger's B'u)g.
Hist, i1 1766, Of a letter from Gasbert Cuper
to Le Clere, 16 Nov, 1706, in l."sp‘e'x]lmtmd'
Critique (Prench version), pp. 361-2,
~ap ¥ G. Ls G, N,

NEWTON, Sz ISAAC (1642-1727),
natural philosopher, was born in the manor-

| house a8 Woalsthorpe, & hamjet of Colstee-

¥ s !
'.r(lr?,h, o~§'._"1l miles sonth of Granth m, Lin-

suddenly of apoplexy on 29 July 1715, and | colnshire, on 20 Dec. 1642, Engruviogs of

was buried in Mescer's Chapel, London. | the house, which is still standing, appear in

.
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Thomas Muaude's ¢ Wensleydala, 1771, and
in Turaoe's * Colloctions for the History of
Grontham,” 1806, p, 157, He was baptised
at Colsterworth 1 Jan. 1612-3.  His father,
Isaae Newton of Woolsthorpe, had married in
April 1642 Hannah, dsughter of James Ays-
eongh of Market Overton, Rutland, bat died
st the agze of thirtyv-six, in (Mtaber 1642, be.
fore the birth of his son. The small estate of
‘\.'M)‘l?\lh-!lfpﬂ bad been P’J&‘h&“'l! |;’\‘ the ilh"
losopler's grandfather, Robert Newton (d,
1641), in 1623, Some three years nfter her
first hushand's desth, 27 Jan, 16156, Now-

lon's mother married Barnabss Smith, rector |
of Narth Witham, Lincolnshire, who died in |

1656, leaving by him one 2on, Benjamin, and
two daeghiers, Marie (wife of Thomas Pil-
kington of Belton, Rutland) and HHsonsh
(sosond wife of Thomas Barton of Brisstock,
Narthamptonshire).

On his mother's aocond marriage Newton
wux left at Woolathorpe in charge of his
grundmother, Mrs, Avscoagh. Fle was sent
in 1651 to the grammar school at Grans-
Bam, then kept by a Me, Stokes, For some
time be made little ndvance with his hooks,
but a saccesaful fizhe with a bov older than
himeelf awakened & spirit of emulation, and
Newton soon »asn to be head of the sehool,
At the agw of fourtesn he was removed foom
school by his mother, who had returned to
Woalathorpe on the death of her second
Lushard, in order to take part in the manage-
ment of her farm. This proved distasteful to
Tsaae-—there are various stories of the way in
which he occupied himself with mathematies
and other stadies when he ought to have
been attending o his farm duties—and by the
sitvice of his uncle, William A gseough, rector
of Burton Coggles, Linealnskire, he was sent
back to schoel in 1660 with a view to prepar-

inz him for college. Avscough was himself
& Trinity man, and on 5 June 1661 Isane
Newton was matoieulated a3 & subeizar ot
Trinity College, Cambridge, under My, Pul-
leyne.  Few detuils of his undergeaduate life
remnin, In 1664 he made some obsercations
on halag, afterwards described in his ‘ Optics’
{b%, il pt. iv. obs 13), and on 23 April of the
same vear ho wae elected & scholar. He
graduated B.A, in Jsausry 1665, bat unfortu-
nately the ‘ondo seniontatis’ for that vesr
has not been presseved,

Newton's unrivalled pening for mathema-
tical specalation declared itself almost in his
boybood, Defore coming to Cambridge he
had wad Snoderson’s ‘ Logic' and Keples
‘Optics.” Assnundergmduntehe npplied him-
sell to Deseartes's ' Guometry ' and Wallis's
¢ Anthmetica Tofinitorum,” and he attended
Barrow's lectures.  His meatal nctivity im-
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after taking his degree, during
1665 and 1660, wasextraordinary, Inamnonu-
#cript quoted In the prefacs to ‘A Catalogue
of the Newton MSS, Portsmouth Collec-
tion,' Cambridge. 1838, written probably sbout
1716, he writes: ¢ In the beginning of the year
1665 I found the method for spproximating
series and the rule for rducing any dignity
[power] of sy binomial to such & saries [Le.
the binomisl theosem]. The samo year in
May I found the method of tangents of
Gregory und Slusius, and in November had
tho dirvet method of Fluxions [Le. the ele-
ments of the differentinl calenlus], and the
next year in Junuary had the Theory of
Colours, and in May following T had en-
trauce 1t the inverse mathod of Fluxions
[r.e. integmal calenlus], aud in the same year

begun to think of gravity extending to the
snd having therohy
compared the force requisite 0 keep the
Moon in ber orb with the force of gravity at
the surfaco of the earth, and found them to
angwer protty neacly.  All this was in the
two years of 1663 und 1686, for in those
yuears I was in the }u:u‘n. of my ugu for 10~
vention, sod minded Mathematics and Philo-
sophy more then at any time sines”(zee alao
Appendix to Rieavn's Beay or the Principia,
pp. 20, 23; ‘Letter to Ledbnitz,” 24 Oct.
1676, No. Iv, in the Commersium Epistoli-

| oy Pranxerox, Preface to A View of Sir

Lsnac Newtem's Phidosophy, 1725).  Another
stutement referring to thess eady years,
quoted by Brewster in his f Life of Newton.’
from a notebook amany the Conduitt ypapers
in the posssssion of Lord Portsmouth, nnder
date 4 July 1699, rans us follows: ‘ By congult-
g an ncepant of my expermses ut (Tamlbrid,;;\:
in the years 1663 2nd 1664, T find that in the
yesr 16GE, a little before Christmes, T boing
then Senior Sophister, bought Schooten’s
“ Misosllanies™ and Carte’s * Geometry "
(having read his “Geometry ™ and Oughtred’s
*Clavis ™ clean over half o vesr before), and
borrowed Wallis's warks, and by consequence
mude these annotations out of Schootes and
Wallis in winter befween the vesrs 1664 snd
1665, At such time T found the method of
infinite series; and in sumuser 1663, bedng
foroed from Cambridge by the plague, T com-
puted the srea of the hyperbole 2t Boothby in
Lincolnshire 1o two-and-fifty figures by the
same method.”

Newtoa states here that e was driven from
Cambridge in 1685 by the plague, while he
wrote 1n the ‘ Philasophical Transactions’ (vi.
J075): “In the beginning of the vear 1666
+ » « Iprogured me a tnangular glass prism to
tey thorewith the celebrated phonomena of

colours,' and eontinues (p. S080): ¢ Amidst
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thess thoughes T was foreed from Com bridge
by the intervening plague, and it wus mone
than two years before T procesded further.
The college was dismissed in conszequence of
the plugue on 8 Aug, 1665 ; but Newton ay
pears from the boaks to have left Cambridgen
before ths The plagoe reappesrad mn
LG ; Lhe eollege was again dismizssd 22 June
1666, It zeems probable, therofore, that
Newton was i Cambridere for some time
batween thesn two dates, and this is econ-
firmed by the statement due to Conduitt tha
the prism was bowshe at Stourbridge fair, A
Paper in Newton's bsndwriting, in the Pos-
zession of the Barl of M wleafield, printed in
the Appendix to Rizaud's ¢ Eezny, p. 20,
shows ‘.{‘.Lt on 18 Nov. 1665 he wrote o ¢ Dis-
eouree on Fluxions"and the notebooks among
the ‘Portsmoarh Collection of Papers’ have
meferences to the same subject, dated 20 May
1665, and also May, October, and November
16646,

Tt was in the anrumn of 16455, at. Woals-
thorpe, in enforead abesnce from Combridge,
that the iden of univeran] zravitation cecurred
to hita. ‘A3 he xat alone in 4 gusdea,” savs
Pemberton, his intimate friend of loter vears,
and the editor in 1726 of the third edifion of
the Principia. in his pret; AViewal Sir
Iz Newto phy " {(1728), * e fell
mto a gpeculation on the power of gravity,
that a2 this pawer iz not }:mn-] arnsmbly di-
minished a1 the » st distance from the
centoe of the earth to which we can rize .
1t appeared to him reszonable to econcl
that this power must extend much further
than i usually thonght. Why not us high
as the moon ? said he to himeelf, and, if wo,
ber motion must be influenced by it.: perhapa
she is n".\iﬂ_-- i her ort thereby. The
story that this train of thosght was arowssd
by s=ing nn apple fall is due to Voltuire, and
i3 miven in hiz ¢ Phil
Jae e, f}mp II_

sophie de Newt m,'
Vaoltaire had it from
Newton'z stepeniece, Mre. Conduitt For
many yesrs tradition macked the teee in the
garden at Woalsthorpe: it was showas to Sir
D. Browater in 1214, and was taken down in
820
Now Newton Enew at this time, by o simple
vileduetion from Ke pler’s third law, that if che
moon were kept in an orbit approximately
ciroular by a force directed to the centre of
the carth, that foroe muost be inverss 1y pro-
portional to the aquere of the distancs ho-
tween the moon and the earth, He tells us
this in the paper in the Portsmouth MSS., of
which part has already biwn quoted, and be
proceaded these ta compare the conse-
quences of his theory with the obeerved mo-
ton of the moon, “and found them, to use Lis

s
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words, * srswer pretey nearly.” Still the mas-
ter was laxd aside, and nothing mare eame of
it for nearly twenty years.

To make the caloulation a knowladge of
the earth’s mdius was required. Now, the
common estimate in use Lmongr ;:,t:ngrq;h.,m
» Newton's time was based om the aup-
position that there wers sixty miles to & de.
gree of latitude, and Pemberton seates that
Newton took this common catimate, but he
added: ‘As this is 0 very faulty supposi-
tion, each degree contaiming about ALXLY-ning
and o half of our miles, his compuatation daxd
not answer expectation, whenes he coneduded
that some other canse must nt least Join with
the power of gravity on the mooa.” It foma,
however, impossble that Newton continged
long unacquainted with the fact that the es;.
miste be hed used wasexcredinglyrouzh. Nop.
wood's *Sesman's Praction published in 1635,
contained the much mare corrmot messire of
gixty-nine and & half miles to a degres, and
this wus & well-known work, a sixth edition
Laving appeoared 1667, and & s=sventh in
i35, Snell bad given nearly che same resalt,
A0 Rhinelsnd percles, in 1617, and this
was referred to in Varenins's ¢ Geography,” an
edition of which was propared in 1672 by
Newton himself. Picard made a véry alabo-
rato sories of measures, publisbed in Paris in
1671, giving sixty-nine and one-tenth milea
to the degree.  Thig was me ned at the
Iloysl Society an 11 Jan. and 1 Feb, 1472
(Biwer, Hidory of Ruoy, See. iii, 3, 8).
Newton had been elested 3 fellow 2 month
previously, and hiz telescope was disomassd
ing at which Picard’s messare-
anced. Tt wus referred to at

1 v meetings on other later coca-
stons, 2wl was discussed on 7 June 1682 a1 g
meeting ot which Newton was avain present.
But although Newton thus learned within &
few vears thet his caleulations of 1665 were
founded on erroneous numbers, he dufarred
undertaking = recalenlation till some time
after 1652 probably in 1855 —whon he re-
pested his work with Pieard's numbers, and
found exact sgreement botwesn the theory
and the Hi= delay in beginning the

[

aets,
recaleulation was probably due, ss Professor
Adams sugpested, to the fact that he was
uneble till ubout 1685 to ealeulate the attrae-
t:0n of a large spherieal body on & point near
18 surface : it was in ‘ ]’x—:mpux" that
Newton first publicly divulged the solution
of that prodilem,

Newton meturned to Cambridge in 1667,
and on T Oct, was elected, with eight others,
a fellow of Trinity College. There had been
oo election in 1665 and 1686, probsbly in
conssyuence of the plague. During the next
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few vears Newton turned his attention to his
optical work.
fecting telescope; it had an aperturs of about
one inch and was six inehes loap, and with
it Nowton sw Jupitrr'n antellites { Macel
Corr, 1. 289). He never held any college

oftice, but in 1669 he assisted Dr. Barrow, |

mension professor, with an edition of his
¢Optical Loctures,’

At the end of 1068 Mercator had pablished
his* Logerithmotechnia in which he showed
bow to esleulate the ares of an hyperbola. A
copy of this was sent by John Collins { ]'4',;-'.". .
1653) [q. v. ] to Barrow, und shown by him to
Newton, Newtonrecognised thut the metheod
was in the main the same a3 the more geners
one be hod alseady devised for finding the
ares of carves and for solving other problems,
and showed his manuseripts 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 execlloar
genmas to these Things' The papers were
=eqt, but without any mention of the name
of the wuthor, on 31 July, and on 20 Aug.
Barrow writes: T am zlad my Friend’s puper
gives vou so much eatesfuction ; his pame is
Mr, Newton: s Followof our College, and vury
young . . . but of an extrmordinary genius
aud Proficiency in theze things ' ( Comee. Lpest,

PP-1,2, London, 1712). The titleof the paper,
printed from a manuseript in Collinss hand-

writing found among Lis papers after his
death, and compared with Newton's own
copy, s ‘ De Anslysi per “Equationes namer
terminorum infinitas! The main part. of
this manuseript was published by Newton in
1T0d asan A prendix to his‘( Iptics.' Collius,
writing to Strode in 1672, after stating that
Barrow had sent him Newton's paper, pro-
ceeds: ¢ quibus ef aliis qume prius ah authore
cam Barrovio communsestn ﬁ:nmm, palet
illam methodom % dicto Newtono aliguot
annis anten excogitatam el modo univerasli
applicatam fuisse.” & :

In the autumn of 1669 Barrow resigned
the Luacssian chair, and Newton was chosen
to suceeed him, Part of histime duning 1669
and 1670 was occupied in writing notes and
additions to = Latin translation of Kinckhuy-
sen’s ‘Alpebra’  (See Corvespondence with
Colling, Macel, Corr. 11. ¥81), He alzo ot
thiz time was lod to conclude from his optacal
experiments that it was impossible ¢ o pecfecs
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 Desember 1671,
and is described in the ‘Philosophical Trans-
actions,’ vii. 4004, Townrds the end of the
game year he was busy ealarging his method

In 1668 he made kis first re- |

Newton

|of infinits geries. This PApEr was never
finished, but was published in 1736 in »
translation by Colson, Pemberton states
that he had persanded Newton ‘to leg it go
abroad,” and hopwed Lo reccive from him I et
to supply what was wanted when he dlicd.
About the snme time e pregarad an edition
of the * Optical Lectures,” twenty in number,
which he had delivered 32 Lucasisn pro-
fessor.  These were not published till 1729,
when there was printed s copy, which he
bad piven to David Gregory, the Savilian
professor st Oxford.

At the end of this vesr Newton wes pro-
posed for election as o fellow of the Royal So-
| ety by Seeh Ward, bishop of Salisbury, He

wis electind on 11 Jan, 1672, and about. this
time his correspandwnes with Henry Olden-
burg [q. v, seeretary of the Royal Sosety,
commence (sos Neartom Correspondence wmith
Cutez, edited by Edleston, 1850, App. p. 240
Maccl. Corr. 3L 311). The earliest letters relate
mainly to the telessope. He was pleased at
lus clection, and writes: ‘T shall cndeavoar
toshow my gratitude by communicating what
my poor and =olitary endeavours con efect
towards the promoting philasophical desigm.’
This promise was soon fultilled, for on & Feb,
(Ndenburg read o lettor, dated G Feb., from
Newton, containing his * New Theary about
Light and Colours’ (PAil, Trana. vi, 9075).
The letter contained an scocount of the
experimants with the prism bought in 1666
to try the colobrated phenomens of eolours,
The experiments showed conclusively that
‘ Light comsists of Rays differently refrungi-
bies” that “ Colours are not Qualitieations of
Light desived from Refraetions of Natural
Bodies, 85 iz generally believed, but original
und connate propertiie whick in divers Rays
sre divers;' that “to the same degree of pe-
frangibility ever belongs the same colour,
and to the same colour ever belongs the same
degren of refrangibility. The least rofrungible
rays are all disposed to exhibit o red colour.
- - - the most refrngible rays are all disposed
| to exhibit a |i«w|» violet colour” and * this
species of eolour is not mutable by refraction,
nor by reflexion from natoral bodies,” while
“white light iz aver compounded, and to its
composition are requisite all the nforesaid
prunary eolours mixed in proper proportion,’
It was crdered that * the yuthor be solemnly
thanked for this very ingenioas discourse, and
| o made acquainted that the socie ty think
| very muchat'it.' It wes farther ordesed that
{ this discourss be entered in the register book,
and that the Bshop of Salishury, Robert
| Boyle [q. v.], and Robert Hooke [q.v.] be de-
| #ired Lo perizeas und consider it, and to bring in
| ® report of it to the society. .
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Hooke slose appears to have reported, and
his report was mad st the next movting,
15 Feb. 1672 (Bizew, Hist. of Roy, Soc. .
10). ¢, 1 the discamions aboat the
tedpscope, hod sleady appeared 25 4 critic of
Newton. Idescartes had in 1637 ( Dissurs
de la methoa e mdicre ea raison ef
ekerckerla rer, dences, soct, il * Mes
teors” p. 190) deserilied the rainbow o
produced by refruction of Jight bonn
abade through o prism
a theory of colonrs. This theory hud been
adop with modili ':|.'v-‘-n:..b_\ Hooke in his
¢ Microzraphia,’ pablished in 1684, and he
Bad there deseribod (p. 55) an experiment
practicslly identical ?l'itl; Nowton's fune
mental experiment with the prism, He tc
a glaes vessel, about two feet long, filled with
wuter, and inclined so that the sun’s ravs
could entey l'h“((u(l}' st the top su 3
the water and trucerse the Flass,

o

£ atl
sunbeams were
suffered to pass into the water, and were
thereby refescted “ to the bottom of the glasa,
agamst which part, if a paper be expanded
on the catside, there wil appesr all the colours
of therainbow: that 18, therewill be renerated
the twao principal colours, scarlet and blue,
and oll the intermediaste oues whicl ar

from the cop 1sarion and dilllh:xgn of the
two.! But Hooke could make no use of his
own --‘!m':v:tlx-)r_. be :x'.h'rzj;-n-:l 0 sulelan-
tante from it a theory of colours of hig own.and
Wrote pure nonsense in the attompt. Heneo
e witd not prepared to aceept Newton's regs
soning; he admitted the truth of hiz oleorvns
tions, a3 having himself ¢ by many handreds
of trinls found them e but declined to aceept
Newton's deductions, and wrote in a VOZRe
and ussatisactory way shant his own theosy.
The criticism wasz sent to Newton, wha ex.
pressed his pleasnre that so scute an olepryver
Bad said noching that canmervateany part “of
the dizoourse, promised areply. The reply
was mead on 12 June 1672, and was printed
in the ¢ Philosophies] Transactions, 15 Noy.
1672, Hooke's considerations on my theories,
said Newton, “ consist in sacribing an hrpo-
thesis to we which is not mine, in assere e
thesiz which as its principal parts is
FAUMST me, in granting the greatest part
of my discourse if explicated by that hypo-
and in denying some things the trath
of whieh would have appeared by an experi-
mental exsmination” In the paper Newton
dealt with thess points seriatim.  Mesnwhil
other objectors had appeared.  Pare Pardies
of Clermont attempeed to explain the results
in &-simple way, bot was soon satisfed of
kis error.  Linus of Libre denied the troth
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of Nowton's observations, and Newton de.
¢lined to reply till 1675, just Previous to
Linus's deatk.” Linuss suceessor, Lucas, by
tbe aid of » hint from Newtoa. ohitamned the
gpectrum, bat its lenrth was shorter than
that fonnd by Newton himsolf. “Newton
maintained s pesition, that the lengih of
the spectrum produ at a given distanee
from the prism wus the same for prsms of
all matoriale, provids mly that theirangles
were such a8 to pro & definite amonnt of
devantion for one mean rav, and sent to Lacss
(%l Trans. 25 Sept 1676, P G98) an ac-
count of his messurements, closing his letter
with the desire to have full dotails of Liess's
t'xl;-,:;;m-nl.d' ‘for I know that Mr. Laucas’s
observation cannod Lold when the refraet
angle of the prism 3= full 60° and the d 13
clear, and the full length of the colour: is
messared.”

We know now that in thia bolief, to whsch
Newton adhered with marvellou: tenasity,
he was wrong, and 1t was this faith which lod
him to despair of the possibility of mzking
refracting telesoapes and to turn his atten.
tion to reffectars. Thus in his ‘Optics’
published in 1704, in which his opticsl res
sATe ' summed up, he wrote, p. 20
‘ Now the different waznitudes of the hole
v+ . made po & le change in the lngth
of Lheimoge, neither did the different marter
of the prisma mnke any, for in a vessel made
of palighed glazs filled with water there is
the like sueewss of the experiment acconding
o the quality of the sefraction.” It is pro-
ha that in this experiment ‘Lo 1nervase
the refraction ” the water was * impregnated
strongly with' ssecharum saturon:’ he ss-
sorted (Opties, p. 51) that ke sometimes
adopted this plan. The sugur of lead in-
ereases the dispersion as woll, and would
lead to the result stuted by Newton;: had he
used p water he would bave found & di-
tinet sency in the length of the two
spectru, nnd would bave corroborated Lucas.
Hence be eoncluded p. 74) thot, ¢ woen
it not for this unequal refrangibility of TAYS,
teleseopes maght be hroug fi greater per
fection than we have yet deseribed ;" bat, as
thingg were, Huypléng's method of enore
monsly inersasing thoe foeal Length of the ob
Jecteglass was the only remedy. ¢ Seeing
therefore (Le proceoded ) the improvement of
telescapes of given lengths by refractions is
desperate, I contrived heretofore s perspective

¥ reflexion, vsing inatead of an object-glass
a _concave metal’ Ho beld it to be impas-
sible to producs with lenses an achromatic ar
olourless image of 4 distant objoct. Shartly
after the death of Newton, Chester Moor Hall
{g. v.] of Emex invented the achromatic tele-
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servations, and Newton d-:
- till 1675, just previous to
Linuss successor, Lucus, by
t from Newton, obtained the
its length was shorter than
.\c}ﬁ'?lll’) himself. Newton
position, that the length of
-h‘s:lm:-.:d at & given distance
wis the sampe far pri;-mx of
ovided only that their unglea
produce u definite amount of
s Mesn my, and sont to Lucas
1 Sept. 1676, p. 695) un ae-
surements, closing his lettor
o have fall details of Lucas's
or I know that Mr. Lae
304 .lml-‘l when the refracting
«m s full 60° and the day i<
ull lmgth of the colours is

v that in thiz belief, to which
I with marvellous tenacier
:51 it was this faith which ].:«’.'
if 1the p:u:-i}li]it_\‘ of making
wpes and to turn his prten-
ra, Thus in his COmptics,
04, 1n which his optieal pe
nmed up, be wrote, p- 20:
et wmagmtudes of the hole
asible change in the length
l.!u':' did 1he different lu:dli‘-r

n & veueel made
th water there is
Aperiment according

It 1z pro-
mt “to inereass
he water was ‘impregnated
wcharum sstornii:’ be as-
p- 51) that he sometimes

n X 'I.l 1 'J:l}'=r U:- I'\"l ;ll“
eraon as well, and would
t atated by Newton; had he
ko would have found » dis-
in the le h of the two
! hornted [ucas,
wded (& p. T4) that, * were
equal refrangibility of mys,
be brought to o greater ;;.-r-
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) ard in 1753 had made sevaral : but his } thesix to explain the prnp-rlh:a of Light dis-
wock remsised unnoticed till Dollend turned | eoursed of by him in his former papers, portly
his attention to the quéestion, and in 1758  the principal phenomena af Lgne: various
eonstracted sutisfactory achrematie lenses by | oolours oxhibited by thin plates or bubhbles,
the combination of erown snd flint gless | esteomed by him to be of a more dificult
(Brewsrer, Lifs of Newtor, L. 99, od. 1353). | consideration, yet to depend also on the said
Naor were ook, Linusg, and Lucas Newton's | propertiesof Light.! The experiments recorded
only opponents, Huyglens himeelf enteved | the Srst measurements on the coloured ringa
the field, bat his objoctiona (Phel. Trane. vii. | of thin plates, The relation between the
G086, G108) were not very serious, Still these | dinmetor of the rings and tha thickmess of the
differences of opinion troubled Newton, and | plate wss stated, and the pbenomens wero
he wrote to Oldenburg {Marel, Corr, ii. 368, | explained in Newton's clesr and masterly
5 Dee. 1674): ¢1 have loag since determined | way. There was alzo n refercuce to the du-
to concsen myself no further shout the pro- | fraction of light. The resding was coutinued
motion of philesophy ;' nnd agase (. 3. 404, 20 Jan. 1676, when * these chearvations o
18 Nov. 1676) = ¢ T ae 1 have made mysalf a | well plessed the Socaely that they ondered
slave to philosophy : but if I zet fres of Mr. | Mr. Oldenbussy to desire Mr. Newzon to permit
Linus business I will resolutely bid adion | them to be publislsed ' (Brrer, Hist. off Roy.
to it eternally, excepting whas 1 do for my | See, iii. 275). Newton, in hiz reply (Maccl
own sstisfaction or leave 10 come out after me, | Corr. ik, 3838, 25 Jan. 1678), asked Oldenburg
for I see n mun most vither resolve to put | “to suspeod the printing of them for a while,
out nothing new or to become a slave to | beenuse T bsve some thooght of writing
defend it.” Colling, writing to J. Gregory (& such another set of obeervations for deter-
i, 280, 19 Oet, 1673), sndly asserted that | mining the manner of the production of
Newton and Barrow were* beginning to think | colours by the prism, which, if done, ouglt
mathematics] spoculations ot least dry, if not | to precede that now in your hinnds, and will
somewhat barsen,” and that Newton waz in- | do best to be joened with it." Accordingly the
tent on chemical stsdies and practices. Bat | paper was not ponted in the ¢ Philcaophical
wiser counsels prevailed, and Newton did not Trunsactions,” It is given i Dirch { 2axt,
yet give up phtlesophy. The “Macclesfield | of Koy, Soe, dil. 247, 262, 272, &e.), while a
Correapondence ” contains some intervsting | large pact of it appeared in the ‘Optics,’
letters from kim to Colling, dated betwoeen bk. 15, i 1704, bus without the b)‘]mlhc“iﬁ.
2 and 1655, dealing with such topics as  This is printed in Brewster's ‘ Life of New-
yotlosting telesenpes (Gregory's and Casses | ton” | vol, i. App. 13.) and in the ¢ Philosophicul
grain's), Barrow’s method of tangents, and | Magazine” (Septosber 1846, pp, 187-213).
the motion ol a ballet. After the part of the paper relating to
On 18 Feb. 1675 ¢ Mr. Izaac Newton amd  diffraction nm{ u portion of the obarrcations
James Hoare, jun., esq., were sdmitted fellows | on the eolours ol thin plates bad been read,
of the Royval Socivty, to whiel Newton kad  Hooke said * that the main of it was contained
Leen elected nwasly three years carlies. On in bis @ Microprsplia,” whicls Mr, Newton
98 Jan. of the same year he had been ex- | had only earried further in some particulars’
cused the weekly payment of la. to the =o-  {DBrrca, oh. ni 268). Newton had moreover
ciety, und he had ex preesed a wish to resgn, referred discourteonsly 1o a paper of Hooke's
alloging as the cavse the distunce betwesn | dealing with the inflexion of light whiclk: had
Cambridge and London, Tt appears that at | been read 15 March 1675, Hooke's wondswere
the time e WS in circumstance of peeuniary | now reported to Newzon, possibly with too
difieulty. These, 1t scems probable, were liizh 2 colouring, by Oléenburg, who was then
connected with the expectation that be would | engared in a dispate with Hooke on other

have yvef described:’ as . ot i) ; .
T yer de gf'liitf., _bm, a3 have to vacate his lellowship in the autumn, | mattess, and Newton ruplied somewhat
s % method of enor- owing to his not Leing in holy orders. The | angrily, On this Tooke wrote privately to

1 the focal Tength of the ob-
w only remedy. “Sesng
ceeded ) the iru;n.mv-:mcn: of
m lengths by refmetions 15
.-.'-_v] heretofore aperspective
g instead of an object-glass
" He beld it to be ;m',mv,-
vith lompes an achromatie or
of n distant abject. Shortly
Newton, Chester Moor TEall
vented the achromatic tele-

&

difficulty wasaolved by the necuips of 2 patent Nowton (BREWSTER, Life of Newtox, i 1235),
from the king permitting Newton as Lucssian | pxpoessing n desine T Yemove the misunder-
professor to bold a fellowship although hewas standing. Newton modestly accepted the
& layman. Thus encouraged, he continued | friendly ndvance. ‘You defer (he wrole)
his wark, and towands the end of the yesr | teo ouch to my ability in searching into this
he wrate to Oldenborg, offering to send ‘a | subject, What Descartes did was n good
ireourse about Colowurs to be rend at one of | step.  You have adde much sveral ways,
your meetings” This was scoepted, and on ).ru? expocially in cons

© Dee. 1675 ¢ there was produced s manu- | thin plates. If T lave seen further it is by
geript of Mr. Newton touching his theory of | standing on the shoulders of piants” Shortly
light and colours, containing pastly an hypo- | after (Macel, Corr. i 304), ke azked Olden-

aring the colours of °
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burg ' to lesve out the ket pe xrxgr:.yh of the
hw ithesis, where T mention Mr, Hooke and
Grumald: togethes,' ¢ If you have opportunity
(Newron a.l-.]u., p- 387) pray present my
service Lo Mr. Hooke, for 1 | suppose there 15
uu!bm;. but m: -.qnprehv paion 10 what has
late ly buppene sl

This paper ‘about colours’ was the lest
geparale memaoir pul blished by Newton on
optical s-ll}ljn“'< His various pupers were
collected in the * Optacs,” publizbed in 1704,
and to thoss which we have mentioned were
added his H\-x{r\)bu? on the enlours of thick
Plau-- bl i ]-f iv.) and on the diffraction or

mflexion of light (bE. iii.) Is will be con~ |

ventent, therefore, to summarsze i this place

Newton's views an optics, and s position |

with regard to the theory which might se-
count for his observation
I'wo theories have been proposed tosccount
for Oletﬂl phenomena, Ihescartes was the
author of ane of thess, the emission theory,
whick suppases Iight 1o conzizt of small par-
ticles shot out by the laminous hedy; Hooke,
thoughLis work was very incomplete, was the
first to sugpest an unduolatore theory. In his
‘ Micrographia,' 1664, p. 56, he asserts thal
]igl! iz = quick and short vibeating maotion,
pxn;-u"nt‘ :d every way through an homogene-
ous mexlium by ‘direct or ‘tr.urht linee ex-
22 nd--i- very way, like rays from the centre of
& sphery. . . . Every pu]a or \.br-\ tom of rh-~

luminous Iw-]\ will generute o sphens ul ich |

will continunlly increase and grow bigger just
after the same munner, thnuv-h mdetisitely
swifter, ns the waves or ri ,on the surfien
of water doswell into bigrer and higger cireles
about & point on it,”  Om this hypothésis he
g&ve an seconnt of reflexion, refraction, dis-
pemsian, nnd the colours of thin plates, His
reasoning was, however, utterlv vogue und
t.r.s‘ui:cl‘uh rv, and he coavineed fow of the
truth of this theory, Newton followed. He
may have known of Hooke's theories, le
copy of the * “u“‘\'nﬂn'-hm in Trin: ty Lo
loge Library kb has the inseription © l-m.( o).
Cant. A. 1604, nnd below in a Fervnt
hand, “ Exdono “"rl (Gale huius Colleg. Socij.”
It may well have been used by Newton, for
among the Portsmouth MES. of carly date sre
snme extraces from the work. Stall there waz
nothing in Hoolees theories but hypotheaes |
Lniup].ortc«d by fact. whach would Lave no
charm for Newton., Tt is claimed for him, and |
thnt with justaes, that he W!f-vf]" true founder |
af the mval theory, the emiszion thoory. In |
Descartes’s hands thas theory was o vague | {
hypothesis, Newton deduced from it by rigid s
d\lmuxcu] r\-usnumv' the laws of re ﬁr-xmnf
and refraction; he u;'-p] ed it with wondrous |

ingenuity to explain the solours of thin and |

v
Newton
of thick phb'x and the pl»:mum:n.\ aof diffrac-
tiom, though in the process he had to astume
tlm D x’.:h-:m.- n:- _ L'xlo'l‘ll:lllii-ﬂl W‘lil‘la 'u} muass
have felt to be almost impossible—a mechan-
ism which in time, 25 it was applied to explain
other and more cmup]o x phenome o, became
#o elnborate that, in the words of Verdet,
writing & hundwd yesrs later, * Pour ren-
verser ¢o pénible échafaudnge dhypothises
u.d-pn-hmw Jes unes des autres, 1l =ullit
presque de e regarder en face ot chercher
ale rn'n'mwnhv ' Butthongh Newton may
with justice be called the founder of tha
canision theory, it @+ most unjust to hin
wemary to state that be fully accepted is
2= giving 8 sx.nsfu--.n account of -lp(.n.a
When be first begun his opticsl work he
realisnd that feets and messarementas were
needed, and his rf}lj-‘lrh was to furnish the
facts,

Heoke's hypotheses were righs: light ia
duc to wave-motion in an sll-pervading ezher,
But the discovery 2 century later of the prin-
ciple of mtecferonce vaguely foreshadowsd
by Hooke ( Macrographag p. G6) was noeded
to remove the dilliculty which Newton ex-
perienced. Newton called repeated attention

i to the daliculty wheeh, unless removed, reo-

dered the | tion of Hooke's theory inevi-
table, Thm, in reply to Hooke's crisiciam of
his first paper in 1672, be wrote (PR, Trans,
vk B089, November 1( : ‘For to me the
fundamental suppasition itselfl seems impos-
sible - mamely, that the Waves or Vibeations
of any fluid can, like the rays of Light, be pro-
paguted in straight lines without a continual
and very extravngnnt -prmr]mf' and bc-n-'hn"
every way into the quiescant medium where
”n'.\' am terminated by it, T mistakeif thess
ke not both cxperiment and demonstration
to the contrary, . . . For it aeems impoasible
thut any of 'hrm: mations or pressions can
be propagated in steaight lines withous the
like spre .ruhuvp_ every way into the shadowed
medium,”

Nor was there anything in the contmo-
versy which toak |;].u| about 1675 to shele
Newton's conviction that Ilecke's “funda
mental suppostion ' was impessble.  Tlooke
bod (18 March 1675) read his paper de-
semibing his dscovery of diffractaon ( Pos-
thumous Works, p. 156). He had announced
it two yenrs ear "l.Lr. November lb‘ (Brrcn,
Hiet. of Roy. Soc. 1u. 63), Thees t5 no doabt
that this was an originsl discovery, and not,
as Newton seemed mm[ﬂ v soan after, arhmr)
barrowed from Grimaldi. Tat Ilnul.r s paper
did not remove the_difliculty, nor was there
suything wore sannfm'nrv in the lecturnes
which l’.w delivered as Gresham professor m
| 1680-2; in these be supposed the velocity

of lig

Ace
Newt:
that °
divery
a “pre

1680,
clean
“Trai
1678,
comp
it
{oal
af ¢l
what
Liom -
BoniE

i



Newton

~and the phenomena of diffeye.
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of light to be infinite, and explained away | verserobe the cuse, thusverifying Huyghens's

Romer's observation.
According
I\'.~wmn‘n Al

Amplcd pt\)‘lf (lib. ii. prop. 42)

v we find in the ‘Principia’|

views, and upestting for ever the emission
thecry ((Furres Complites de Fremed, 1. T5).
Un appreaching the sorface of = rullecting

that ‘motus omniz per fluidum propagatus | body the luminaus particles are acted on by

divermt a recto tramite in spatia immots,’
a ¢ pretended demonstrution * which has con-

vineod fow of the truth of the proposition, |

and leaves the question unmolved. Again, in
1090, Huyghens, who in all he wrote had
clearve views than Hooke, published his great
ité de la Lamiére,' which was written in
1678, Many of his demaonstrations are still
ecomplately ;cnrv-fnc?'-r_\', but on the eruciol
point he was fatally weak., Tie, sod not
Hooke, may cloim to be the real founder
of the undulatory theory, for be showed
what 1t wonld do if the rectilinear propags-
tion could enly be explained by it. The res-
soning of the later pagres of Ilayghens’s first
chapter becoanes forvible enpugh when viewed
in the light of the principle of interference
enuncisted by Young on 12 Nov, 1801, and
developed by Fresnel in his grent memoir on
diffraction in 1815; but without this nid is

forces which produes in some crses reflection,
in others refraction.

But to explain why some of the incident
Teght 3k reflected and some rofracted Newton

 bad tomvent bis hypothesis of * fits of ensy re-

1

was not possible for Huyghens's arpuments |

to convines Newton, and henee in the ' Optics

(2nd ed. 1717) be propounded the celebrted ‘

query 28:-<Aren
in which La
s2on or motwn propagated through s fuid
wodinm 7 ¢ If 1t consisted in pregsion or in
mation propagated either in an instant op in
tume, it wouald bend into theshadow. 1Yor pres-
sion or motton cannat. be ;-rupn;u‘.n:l in a Huidd
i right Lines bevond an olutacle which stops
part of the motion, but will bend and spread

all h}‘"»‘ol hivas erroneous

Section and refruction.” These am deseribed in
the * Opeies,' book 111 propa. xi., Xit., snd xiii.,
thus: * Light is propugated faom Juminous
bodies in time, and spends about seven or vight
minutes of an hour in paxing from the sun 10
the earth.’ * Every ray of light in its paseage
through any refracting sorface is put into o
cortamn transient eonstitulion or state, which
in the progress of the ray retarns s equal
intervals,and dizpases this ray st every retarn
to be essily transmitted through the next

- f 3 4 .-url:l('e.. aud between the retums

redrect
to be essily redlected by it ¢ Ihfn, The
return of the -!-n-vim-n_:un of any rayv to be
reflected I will esll irs Fitz of easy refloction,
and those of its dispecition 1o be transmitted

| 1ts Fits of easy transmission, and the syece it

15 supposed to consist in pres- |

c‘-fff'\‘ wav ;TI.'II the ll"""—(‘l'nl :lll":;ll"l w llll_'..'l |

lies h"_‘".ll’.:l1!:-'."'.\'!-'!'.7‘.‘ These wen: Newton's
last worids on the subjoct. They prove that he
could nat accept the undulatory ory ; they
do not prove that he believed the cmission
thoory to give the true explanstion, And
yot the emissoa theory had done munch.
Book i, set, xav. of the * Principi
the mot of zmall particles acted on by
forees tending towards 2 body of finite size.
The eazlivr propasitions show that if o particle
sppronching 2 plane surface be acted on by n
force towards the surface, depending only
on the distance between the particle and the
suarface, it will be reflected or refracted ae-
cording to the known laws of Jight, and the

a” troats of

pdases between every mturn and the next
return the mterval of its Fits. . . . The reazon
why the surfaces of all thick transparent
bodies rvfloct part of the light incident on
them and refruce the rest is that 20me Tays
at their incidence are in ther Fits of essy
reflection, zome in their Fits of sy Lounsmis-
k;ll" y

Such a theory necounts for some or all of
the oleorved facts. But what eanses ! the fits
of casy transmizson'? Newton states that
be does not inguire, but auggests, for

06

| who wish to desl in hypotheses, that the

| take them,

scholiam to prop. xev, calls wttentson to the ‘
similarity hetween the particles and light. |
Sach an explanation wss first given in the |

paper of 1675 (Brrow, iHist. of Roy, Soc. iii.
256, Accordingto 1t the particles mov
quickly in a deass mediam, such as glass or
water, than in air; whereas Arapo’s an

rays of light striking the bodies o up waves
in the ﬁ‘q"("‘ﬂa_-_' or rv:mcliu-,: =mbetances
which move faster than the ravs, and over-
When a ray 1s in that part of a
vibration whick l'uru-ll;rw-. with its ms -li(ln, if,
easily breaks through the refracting surfoen,
and 1s in a fit of pasy teansmizaon ; and, con-
versely, when the wotion of the ruy and the
wave are oppozed, the rav is1n & fit of eazy re-
floction, But be was not nlways so cantious.
“Were 1, savs hein the < Hypot hesis ' of 1675,
explaining the properties of Light (Bincs,
Ilisr, of Roy. Soc. 1ii. 249), *10 azsnme an
bypothesiz it should be this: if propounded
more penerally o as not 10 determine what
light 1s farther than that it is something or
other capable of exciting vibrutions mx the
mther.' ¢ First, it isto be asaumed thot them
is an mthereal medium,  Inche sesond place
t 12 ta be supposed that the mther iaa vibrating

Frusnels expariments in 1319 proved the m- | medium Jike air, only the vibrations far mons
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ewift and munute, , . . In 1tc foursh ]l lnce,
therefore, [ supposs light is nesther wther nor
1t vibrating motion, but something of &
fereat kind propag rated from l.nl b.u.
To avoid digpute and make thi:
peneral, 1ot every man take bi
1t is 0 bo sup i thas light s
tuslly sct upon < other.” It iz from this

about, To explain colour Newton sapposes
that the rays of Light impinging on avafle clting
wurface excitevibrationsof various* bignesss
(wuves of different length, we sh ld sav),
and these, trans nitted along the Berves to
the brain, atfeet, the sense with varions colours

vod, the least with vielet. Thuz ©Opties,
query 13 (&d. I.t‘H ¢ Do aot several sorts
rays makoe vibeations of aeveral bigne
which, according to ~h- it bigmesses, e

ticularly do not the m
cxcate the shortest vil
sonstion of deep viole l. the Jeast n-:mnylhl»
the langest for :11.11\ ny & & naation of deep

criticism of 1672 ( Pisl, Trers.
0w el \-~x\ on 2avs: * Tis true
L arzoe nlm L rpnn-:x\
as the '.'.'~'|r|:. }». "n'r' nmun.h %,
¢ it 0t most a very plausible conse-
ot & fandamental
ppot hesis ‘has
own than bo
wons l'f the
ssary in Lhis

pl\‘(lul\l )
and mak
quence of 1[‘.( doctrine, anc
suPpx wition,' ¢4 1_-.' 'n ¥
« 1auch greater ¥ with
seems to ho aware o f the vibe
wther beng as uselul and nee
os in lus’

Thus \'. wton, while
“Opt n‘r- any declaras respeciing the me-
chanism by 1\'[ u,h the *fits of easy reflexson
and .mn'vmwmn were p-m toeed, had 1n he

carlier papers deve 1-\}'1«\1 a theory
identical in many repects with modern
views, though withous ur'vm-\xl\ AcoEpte

he avoided in the

luminons bodies which is distinet from the

by wave motion throx agh theetho
ft.llm" on & weflecting or refrec

pts up freals waves, b', which part of the
Lnn"‘ v 15 Tran

Tavs, n'rm

that it 15
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| rads l"n-n unu.u sint
{ omnino dispu tn’m,:«-d Tr. 4jeCLOnAs COrpoTum

action that refection and refruction csme |

aceording {0 their  higness” the bigzess with |

sensations of severnl colours . . . and par- |
t -\*fnr.:ibh- rays |
s for making o |

proctacslly |

ing it, The zomething proga oated from

-:rh-r and its vibratory motion s encTRy,
whih L]l' cmittad ftl)m 'h-’-'.ﬂ ".uh R lS 01!""‘0]

g 8N rfu».

amiteed, purt peflected.  Light
is not material, but Newton nnwh-:rv.- ATates
In the l’r.z.u}-u his words are | stances? Y
‘Huum sttractionum  hand mualtam dis- |
similes sanc Lucis reflexiones et refrace
tiones, and the =cholinm conrlm,u with | resaon for putm" it in the form of & query,

¢ Igitur, ob analogiam qum et inter propa- that he wus * not yet satisfied about 1t for
gationem radiorum lucas et progressum cor- | want of experimaonts

Newton

porum, visum est Pro Ipesitiones anquentes in
T (Mtlh‘u -.ub un-'- re; interes de ootard
corporn necne, nihil

Trajectoriis mm- rum persimiles u']llmmodu
determmans

Na l--uhL \- wton's 1’1nm-.u1u HUCTReEOTS
interproted ords as meaning that he
believed the corpuscular theory of light,
conosved, a3 Haerschel savs ( Eneyel, Metro

poditane, p. 438), ¢ by \u\\lu-n,autl wlln; by
his lI n.lrutn name, in which light is con-
ceived 1o eonsist of exceszively minute par-
tickes of matter projected fromn luminons
bodies with the immense velomties due to
light, and acted on by attractive aod re-
pulsive forees n-.',ﬁnj_} on the bodies om
which they impinge” Men learn: from the
¢ Princiy -m' how to deal with the motion of
small ;urrul ¢3 under definite forces ; the
laws of wave motion were less clear, and
there was no second Newtan to explain them.
As Whewell states( Indietive Seiences, r-nl.ii.
chap. x.), * That propositions e xisted in the
| ** Principa™ w Lu. v procesded on this hypo-
thesis was with many . . . gro i enough
for wd wmu the doctone. A traer view of
Newton's position was expressed in 1801 by
Young, who writes (PAil. Trone. 12 Nov,):
+ A more extensive examination of Newton's
| vamous weitings has shown ma<hat ho was
in reslity the Sost that suggested such »
theory,as [shall wnlu- -.'runr 0 maintain: that
Lis own ppimoas varied less from thes theory
than is now almost universally supposed ; and
that n vanety of argaments have been ad-
vaneed, 33 if to confute him, which may b
found nearly in & mmalar form in his own
works,'

The later editions of the ¢ Opties” contain
| some ml litionnl queries. The dunbln rofme-
tion of leeland spar had been dizcussed at a
meeting of the val Sociely on 12 June

1689, ut which Newton and Hurghens were
| present, N n's views were first aven i
print in 1706 the Latin editiom of the
'Up('(__'nu-‘r\ 17. In the zecond ]:na'li'h
edition (1718) Lhu& became query 20, Tn this

query Newton rejected l!uvpL-'msu constrac-

on far the extea dinary ray, and gave an
erroncous ona of hu. awn. Thﬁ snereeding
queries expressed more defiritely than o I
where thev Tt.mL raysof light, are particles.
| Thos query 99: ¢ Arve not ravs of Lighs very

small bodies l?l'.'.i'.l"d fr(u:l .Lm.ng aub-
In the advertisement to the ses
cord edition Newton, in the case of & specu-
lation about the cause of grawity, gsve the

‘II .
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cwion

'hv}m’-ili.n::n-- soquentes in
fxu--h- + intorea de nat ura
Nt corpors neene, nikil
R LTupeianes corporam
m persimiles solummodo

'R immediste sucemssoss
d2 ns g that he
seulnr l:'nvnr_\”hf lighe,
el saxs ( Encyel Sefivm
¥ Nuwton, and called by
nm which Lght is cone
-}C-‘R-ln' ¥ minute Par-
jected from luminous
mense velk

rttzes due to

l-_': attractive and ree
g on the bodies on
" Men learnt from the
leal with the motion of
or definmite forces @ thes
1 Were ]nr.'-:: (‘:u.s.r_ and
Newton explain the
Inductive Scdeneez, vol. i
positions existerd in the
proceeded on this hypos
ny . . . ground enough
e A truer view of
as expressed in 1201 by
Phil. Trans, 12 Nav,):
amination of Newton's
shown methat he was
that sugmested such a
AVOUr Lo maintain; that
ol Joss from this theors
uversslly suppoced : and
Juments huve been ad-
ute him, which may ba

nilsr form in his own

.

of the ¢4 Iptics” contain
v, The double ref e Til
1d been discusssd nt &
Society on 12 June
on and H:l_\';flx.‘un were
eWa were first riven in
+ Latin edition of 1he
n the second English
came query 25, Torlus
| Huyghens's constroe-
nary ray, and gave an
own.,  The sucossding
e definitely than ol
vsof light are purticl
not rays of Light very
1 from shining sub-
vertisement to the ses
in the case of & specu-
¢ of gravity, gave the
1 the form of a query,
gatisfiod about it for
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Later in the year (1678) in which New-
ton's important optical pepers wen: commue
meated to the Hoyal Soviety bhe bepan 2
correspondencs on his methods of anslysis
with Leibnitz, through his foends Collins
and Oldenburg, to which, at & luter dute,
Vary great importance attaches in the oale-
brated controversy respecting the invention
of fluxions, The l-r.-r.-r:spond-:bcv with Leib-
nitx wins continued toa the summer of 1677,
when 1l desth of Oldenbang put s sto0p toar,

For the next two yvears {1678 9} we know
Iittle of Newton's Ife. He took part in
various nniversity functions, On 8 Nov. 1678
Charles Montsgu, sfterwards Losd Halifax,
Newton's firm triend and patson, entered as
a tellow commoner at Trinity College. In
December 1679 he reeeived & letter from
Hooke, azking his opinion about sn hypo-
thesis an the motion of the planets proposed
by M. Mallement de Messanges.  Ilis roply
bus only recently been discovered, though
many ;‘;gl'x were r.’r\'::}uﬂl_\' written 8560 ita
contents : it was bought by Dr. Glaisher for

Newton 37

9 Newton

SUPPAsing & eesistunce, it would be an ex-

centric ellipti-spiral.’ He also called atten-
tion to the fact that the deviation would be
south-east, which i3 right, and maore to the

| south thua to the esss, which is wrong.

After u short interval Hooke wrote again
(6 Jan. 1680, munlxc:’ipt.’-in Tnml{..\' Caollege
Library, in Hooke's hand): * In ¢the celestial
motons the sun, carth, or eontrsl body nra
the cauze of the attraction, and though they
cannot be suppased mathematical points, vt

| they may by supposed physicsl, and the
| atiruction 2t a considersble distancs com-

pated according 1o the former proportivn
from the centre ;' while in a fursher letier
(7 Jan, 1620, same manustripls) be savs:
“It now rmains to keow the properties of
a curve line, not eirenlar or concentricsl,
made by & central attmoting power, which
makes the velocity of descent from the tan-
gent ar equal straigrht motion st all distunces

|in & duplicate proportion to the distance

Trinity Colloge at a sale at Messrs. Sot heby's |

in 1883, and is now in the Lbrary. In tlus
lotter Newton, after alluding brivdly 10 M
f\h.”v:m-:n'. de M angy i
in response 1o a request from Hooke for some
philosophical communication, to saggest an
experiment by which the divmal motion of
the earth conld be venfied, numely, ¢ by the
fulling of n bedy from & eonziderable heght,
which he alleged must {all o the eastwand
of the pecpendicular of the carth moved’
(Biwen, Hizt, of Roy. Soe. iii. 512).
ton’s words are: ¢ And therefore 1t will not
dezcond in the perpendicular ac, but, out-
running the parta of the earth, will shoot

'
s tlory y PROGonE

describing in its full & spiral line avpe A

figure shows the path of the falling hedy |

relative to the carth from = point ahove the
earth'saurfuce down to the centreof thecarth.
The portion of the path above the earth does
not differ much from s stmagrht line xli;rhtl:-’
inclined to the vertical, but pesr the centre
the path is drawn a8 & spirsl, with one con-
volution clasing into the centre. Writing to
Hallev nt 2 later date l‘f: \ln}' 1G56GY, Newton
admilted thut he had *carelessly deseribed the
deseemt of the fulling body in & spiral to the
centreof the earth, which 12 true in a resisting
wedium such aspurairis,” But Hooke, as will
be seen in the sequel, seivad upon thiz spiral
curve as proof that Newton was jgnomnt of
the true law of gravitation, and wrote ex-
plaining (. 1. 516) that the path ‘would
not be & spiral live, az Mr. Newton scemed
to suppose, but an excentrical elliptowd {=e],
SuppeEing no resistancs in the mediam ; bat

New- |

reciprocally taken. [ doubt not that by your
excellent method you will easily find out
what that curve must. b and its n‘-p«ﬁio_'&.

| and soggeet a physical reason of the pro-

| censedd, but
forward to the exst side of the perpendicular, |

portion. If you have had uny lime to con-
sider of thia matter a word or two of your
thoughts will be very grateful to the So-
civty, where it has been debnted, and more
particular to, sir, your very hamble servant.”
All these lettors ar printed in Ball's¢ Fasy
on Newron’s Prin . 1803, p. 139,

Newton dows not, appear to have replied
till 8 Dee. 1680, when, vwriting about snother
matter, he thanked Hooke for the teial he
bad made of the experiment (Epresvox,
Cotee Corr. p. 204 The correspondencs
Incke's Jetters and his state-
ment that the motion would be elliptical had
started Newton in a train of thourht whick

rsulted in the first book of the ¢ Principis.”
. 'l'hl.f. 15 teus ,’ he EAYS, “'l':[‘;ll;_' 0 ”&Un:.\' on
14+ July 1636 (App. 10 Ricavn’s Eesay on
the Fivst Publication of the Prineipin, p, 40),
“that his Jetters oocasioned my tinding the
method of determiming fisures which when I
had tried in the ellipsis, T threw the caleuls-
tions by, being upon other studies, and so it
rested for aboat five years, till upon your
request I sought for that paper.” On 27 July
(b, P 44) he wrote azmin, Hookes “cor-
recting my sparnl occasioned wy finding the
theorem by which | afterwards examined the
ellipsiz’

Two episodes, suys Dr. Glaisher in his bi-
centennry sddress, preceded the compasition
of the' Principia.’  One of theso bappened m
1665, when the 1des of wniversal gravitution
first prezented 1tself to his mind. At that
time 100 he knew that, st any rute approxi-
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l-. and for great distunces, the m'cm.-u'.y
ul !Pw gravitaung fores -mm t.'-pc nd upon
the inverse sqa:m The second epszode was |
simultaneons, 88 we have just s u, with the
correspondene: with Hooke at the ead of
1679 or early in 1630, when he diseoversd
how to caleulnte the orbis of & body moving |
under a central force, and showed that if the

force varied as the inverse square, the orbat |

would be an ellipse with the centry of force
in oot focus,  Bat for five Fuears no on« was
told of this splendid achisvement, sod it was

not tall Au;rx st 1684 that Hallpy learnt. the |

perret in Cambridge.

Ialley's scoount of the matter
= letter to Newlon ‘:':!'J June “W;, b, \flp
p- 35). “And this know to be true, that in
January 1684, 1, having from the considera-
tion of the sesquialterate proportion of Kepler
concluded that the centripetal force decreased
in the proportion of the squares ofthe distanees
r-.-cipmcr.u_-.'. came on Wadnesday to h)wn.,
where I met with Sir Christopher Wren and
Mr. Hoolee, and, falling in discourse sbout
i, Mr,

wore 1o be demonstrated, and that bhe himeslf
had done it. T declared theill-saccess of my |

own attempts, and Sir Christopher, to wn- |

courage the inguiry, said e would give Mr.
Hooke or me two months’ time to bring him |
& coavincing demonstration thereof, uvl be- |
sides the honour, he of us that did it should |
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 |
to value 1t when he should make it pablie, |
However, I remember that Sir Chris .!uPL 2%
waz little satisBed that be could do it; and
thoagh Mr. Hooke then promised to show it |
him, I do not find that in that particalsr he |
heas by s good us his word. The Augast fol-

lowing, when I did myself the honour to
vizit you, I then e .xrrwll the good news that

g

vou had brought thiz demonstmtion to por- |

fection ; and you were pleased t to promise mo
a copy theres of, which the November follow-
ing 1 roceivod with & gront deal of satizfuc-
tion from Mre. Paget,” ms t!h- matacal master at
(.hn'stsllu-pxla.llh.t.v\ rER, Life of Newton,
L. 255; Barr, By on the Prineinin P 162,

In the le.ln:'.‘ letter o Halle v of 14 July
1688, part of which has been alvady qv_nr--l
Newton says that it was Halley's peguest
which induced him to search for the pa]wr
in which he had an.rnl the problem five
years earlier, but which he had then laid
aside. The ariginal paper conld not be found, |
but, “not finding it,” Newton ‘did it again,
and reduced it into the propositions  abo wE |

Newton 38

is given in | (

_ Hooke allicmed thut upon that prin- |
ciple all the laws of the celestial motions |

'\Icwton

| to Hu‘l. 5y hv Pages. As s00n as IL;] oy [|ml

read them fie ]uu.d another visst to Nawton

&L Cambrdge, and indaced him to forwnsd

an sccount of his discoverics to Lhe Royal

Soe o'l\ On 10 Dee, 1634 Hsllnv lr‘fo"tuod

the -v."tl Society *that he had lately seon

Mr, Newton at C Lnbrdgt' who had showed

him a curtous © estza, < Dy Mota," whick

upon My, Halleys dmmv wus ;rrumL..x] to be
st 10 the Sociely 1o be entered on their
| register” A tmet by Newton entitled * Pro-
| positsones de Motu’ was registered in the
| Royal Society archiveain February 1885, with
| the date 10 Dee. 1684 affixed to the mangin
(30e BoLestoy, Coler Corr. n. 745, v

Thix set of propositions {four theomms and
seven problems) has been printed by Ri gand
a_ll:.vfur.vnl Ersy om Newton's In.m-:;u,
App.1i) and by Ball (Eeaay on the Principin,
p-35) from the | tegister of the Rovsl Socsety,
vi. 218. Thres other papers ehtitled ¢ Pro-
posttiones do Motu,' ditfering in many ways
| from that in the Roys 1 Society Iu.;v-_,n ¥, are
smongy the T ortamonth MSS (v 5, 8, 7).

Meanwhile the subject of \--un_m', Lu-
casian lestures in the October term 1684
was nlso entitled ¢ De \[o!u(.urp-'-mm 5 these
| lectures are prezerved in Newton's autograph
in the Cumbridge University Library (DA,
| ix. 46). Thev must he carefuliy (’larmpn-} ad

fram the  Pro positiones gent to the l\ovtl
| Socity, uhbnu"L some of the chief propos
tiors are thoe ssme in both, The Iw'h-rug

3 ‘De Motw” differ very little from the firat,

| ten sections of the 1 sablished ¢ Prncipia,” of

which thev 1'n"n‘.u] the figar dmafs, Cotes
refers to them in writing to Jonez on 30 Sept.

1711 | Neswdem ol Cotee (o ﬂn?vmdlﬁrﬁ w]

| Edleston, poui): ! We have noths ing of Sir

1 Isaac's that I know of in Manuscrips at Cam=

| bridge, besides the firss dranght nfh:f“ Prin-

cipia ™ us he read it in his lectares.’

Newton was away from Cambridge from
Yebruary to April 1685, During that year,
bowever, be made the third grest discovery
which rodersd the writing of the Prin-
cipia” possable. The diseovery is referred to
| in the letter to Halley of 20 Jane 1885 (36,
P 27). ‘1l never extended the duplicate pro-
portaon lower than to the supecficies of the
Earth, and before & certain demonstration L
found Jast year have suspected thas it did
f not resch accarately rulr.lgh down so low.”

I This demonatration forma the tweltk sese
tion of book 3, of the * l"mupm, ¢ De Cor-
poram \p’in‘ru‘nrum Vi m.;uﬂ Attractivis.
According to Newton's views, every particle

| of matter in the univeras an.mcp, every other
particls with u foroe which 1s inversely pro-
pwm-unl to the square of the distance be-
tweon them. * Gravitatio in singulas corpors
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particalas mquales est reciproes at quadratam |

distantize locorum a particulia® (Priveipan,
bk. i prop. vii. cor. 2), The force be-

twoen the exsth snd the moon s the ve- |

sultent of the infinite number of forces be-
tween the partieles of these bodies, Newton
was the fimst to show that the foree of at-
raction between two spheres is the same
»s it would be if we supposud, each sphere
condensed to & point at its centre (15, bk.
iii. prop. viii.) IT{; to this time it had only
been possible for him to suppose ns Hooke

had stated, that the theorems he had dis- |

covered a8 o motion were approximately
true for oelestial bodies, inssmuch as the dis-
tance between any two susch bodies is =0
great, compared with theie dimensions, that
they may be treated as points.

Sut sow those propoaitiona were no longer

merely approximate, save for the slight cor- |

rection wtroduced mto the simple theory by

the fact that the bodies of the solar system |
soo not gecurately spherical. The explans-

tion of the system of the universs on mechani-

cal principles lay open to Newton, and in |

about o vesr from this time it was published
to the world.

In the opinton of Professor Adams (beosn-
tenury address of Dr, Glaisher) it was the
inability 1o solve, previous to this date, the

question of the mutual attraction of two |

gphere which lod Newton to withhold a0
long histeeatiseon ' Mogion,” and his proof that
grravity extonds to the moon. As =oon ns he
maostered this problem he returned to the

caleulations reapecting gravitation and the |
moaon laid by in 1665, and of course be now |

used Picard’s value for his lenzth of s demres
of latitude ( Prenzirox, A Ve of Sir Isaac
Newtor's I’.Gﬂm\vpl‘y, Preface), The theorem

hich he had just found gave him the power

whie
of applying his analysis to the actual uns.
verse, and the problem became ome of absorb-
ing interest.

The *Principis " was 10 consist, of three

books,  The treatise * De Mota,” enlagzed in |

the autumn of 1685, forms the first book:
the sesond beals, ¢ being short,’ wes finished
in the summer of 1635, it was wntten out
for pressnext yeor { Newton to Halley, 20.June
LG54, RicAuD, Bssay on the First Publication
of the Principia, App. p. 29).  The woark
of preparing his great dscovery for publi-
cation thus proceeded with smazing spesd.
To quote agsin from Dr, Glaisher, ‘the
“TPrincipia” was the rezult of a single con-
tinuous effort. Halley's first visit to Cam-
bridge took place in Aagust 1684, and by May
1656 the whale of the work was finished, with
the exception of the few propesitions relating
to the Theory of Comets. [t was therefors

practically sompleted within 21 months of
the dny when Newton's nttention was recalled
tothe subject of central forces by Halley. We
know also, from x manuwscopt m Newton's
| bsndwriting in the Portsmouth collection,
that, with the exception of the eloven propo-
| stionssent to Halley in 1654, the whole was
completad within 2eventesn or eightesn
months, The total interval from Halley’s
first vigit to the publication of the book is
loss than theee years” The first book of the
¢ Priovipia” was exhibited st the Royal So-
ciety on 25 April 1636 ( Breen, Hist. of Roy.
Soe 1. 479) 2 < D Vinoant pregented to the so-
ciety i mapuseript treatiss eatatled © Philoso-
phie Naturalis Principia Mathematies " nnd
dedicatad to the society by Mr. Isase New-
ton, whereinbe gives a mathematical demon-
stration of the Copornican hypathesis, and
mitkes out all the phenomena of the celestial
motions by the only suppieatzon of 2 gravitas
tion to the contew of the sun <ln:n_'n‘:1xing:.ﬁ, the
squnnca of the distances mciprocally. It wus
| arderod that a letrer of thanks be written to
Mr. Ncwmn, that the priuiing of his book be
refermad to the considerstion of the council,
and that in the meantime the book be put
into the hands of Mr. Ialley to make n re-
port thereol 10 the council”  And on 19 My
1686 it was ordered (6. iv, 488) that ¢ Mr.
Newton's * Philosophiee Natorslis Principis
Muthematica™ be printed forthwith in quarto
in A faie lotter; and that 2 lettor o writlon
to him forthwith to signify the Society’s re-
solution, amd to desire his opinion as to the
print, volume, cuts, &c¢." Halley, who was
secretary, wrote on 22 May to Newtoa thas
the society “ resolved to print it at their own
charge in & lange quarto of a fair letter. . . .
T am introsted to look sfter the pr;utiu: of
| it, and will take care that it shall be per-
formed ns well as poasible.
The minute of 19 May required the mati-
fication of the counal, and on 2 Juno 1t
wus ordered ‘that Mr. Newton's book be
printed, and thas Mre. Halley undertake the
| business of looking nfter it and printing it at
| his own charge, which he engnged to do'
(1. iv. 48G). At the time the society were
in difficulties for want of funds (Risavn,
Easay, p. 4+4), and it sppears thas the conn-
cil must have declined to undertake the nak
of publication, and bave lefl it to the gene-
rassty of Halley to provide for the cost.
But Hslley had other dificalties to sar
mount. In his officisl letser to Newton of
22 May be felt bound to refer to the sonduct
of Hooke, who, when the manuseript was
wesented to the society, elaimed to have first:
| diseovered the law of mnverse squares, and to
1 bave communicated it 1o Newton in the cor-
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wlence with 'nvr n ">,“D, Hooke n
167 1 (ib. App. p. 53; letzer to 4. Wood, .
p- 37) had written an the attraction of gravi-
tating power which all bodies have *to their

own cantres, wherehy they ssteacs not only |

their own parts,” but “ all the other ealestial
bodies which are within the sphere of their

activity,” In his‘Ihsconrse on the Natuseof | @

Comets,” read 2o the ]:u_\'u] Societ v in the
antumn of 1652, and pninted 1mmrr his
poathumous w \nrk Hooke, morcover, st--l.v
of & gravitation L_x which the 1]!'“-?1 and
comets are attrneted to the sun, and he gave
(p. 181) an ingenious hypo ‘hNH asz to the
canse of gravity: he supposed it due to
palmtions set up e the ether by gruvitatang
bodies, and attemypted to show thet on this
"pc-'Lst the law of the inverss square
wou l.l. rv“u\\ s Lu- u.l lll.- l-.ll s were vague
and uncertain, Hooke's ingenuarty was great,
but he was quite incapable of conducting a
piece of strice h'.|~-r‘lﬂ_gf, the des of the
INVeTSS WUy law had occurred o him as
it had to Newton, Wren, and Halley, but
he had given ap proof of its erath.  Heoce
Newton, when he ressived Hallev's Jetter
of 20 May, fult that Hooke's cluims were
smnll, and wrate at ones, 27 May, giving his
version of the events of 16790520, This letter,
which igof great importane:, has only recently
been printed (Barz, Feaay on Neictor's Prin-
cipén, 1893, p. 155). A manaseript copy, in
Hooke's handwriting, was purchased among
a number of paperz of Hooke by Trinity Col-
lege in May 1888, Newtom, in this newly
recovered reply of 27 May 1636, wrote: ©]
thank you for whnt you wrnte concerming
Mr, Fooke, for T desite & good understand-
ing may be kept between us.  In the papers
in your bande thers i3 no proposition to
iwch he ean pretend, for [ had no proper
1on of mentioning him there,  In those
behind, where I 2tate the gvatom of the world,
I mention him and others. Butnow weare
upon this business, [ desins it may be undesr-
stood. The sum of what lxh«-w] between Mr.
Hooke and me, to the best of my remem-
brance, was thiz, Ho soliciting mo for some
iilosophical communicstion or other, I sent
L.m this notic on, thnt a falling body onght, by
reason of the earth’s diurmnl mofion, tu rn-l-
vance eastwards, and not fall to the west, as
the vulgar opinion is; and in the scheme
wherein I proposed this I careleesly de-
scribed the ({wm of the falling bedy in a
spiral to the eentre of the carth, which 18
troein & msisting mediom such as our air s
Mr. Hoolse replied thas it would not descend
to the centre, but st & certain limit tamn up
h:f'Ul I then made the six nplfd cxse for
computation, which wss that of grav ity unie

08 o«
g4

New to n

| form in & medinm non-re seting, imagining
| that he had legent the limit from some eome
‘ put \ll-m. and for that end had considersd
the sim p less case fiest, nnd in this case [
granted what he contended for, and stated
the limit 'tnrn'rl_'.' ns [epuld, Elerepliod that
gruv ity was 1 un;l'-‘m:u. but mcreased int

it 10 th nere it A “-:‘:‘-rm‘ui l}t,.p];-
cate proportion of the distance from it, snd
thnt the limit would be otherwise than 1 had
stated, namely, at the ead of every entire
revolution, and mi ded thnt, according to hia
duplicate proportion, ‘.hn modions of the
planets migzht be expl sined snd thetr ozha
L.t.‘ﬁl'.".] This isthe sum of what I remem-
ber: if there be anything more materiad or
anvthing otherwise, desire that Mr. Hooke
would hnln my memory. Further, that I
Temember f.’:’:'llt nine Years since Sir Chris-
topher Wrun, upon & vizit Dr. Done and I
gave him at his lodrings, discoursed of this
}m-Mo'mn','ﬂo-lw-xn;rnn-,"! he Heavenly Motions

lllll.‘:‘ illl]]l).’d 'l):l:-\'.ll E"illl‘;l):"h Y ‘h;ﬂ wWas
about & vear or two before I received Mr.
Hooke's letters. You ame acguainted with
Sir Chrstopber: peay know when and whose
]n- first learnt the decregss of the fores 1n
the daplicate eatio of the distance from the
centre.” Halley called on Sir Christopher
Wren, who replied thas “ Mr, Hooke had fre-
quently told him that he had dome it, and
uttempted to make it out to him, bat that be
never was satisfied that his demonstrations
were cogent’ (Ilalley to Newton, 28 Jane
AUD, Fssay on the First Pobiveation
e, \nn T Barr, Ficay on
\c\ Jaou's I/(un'}-.x P l )
Writing on 20 June 1686 ( Rioard, App.
p. 20), Newton =tated that the 2econd book
nf his grest work was nearly ready for press;
‘“the third I now desien to 2y ppress. ?"ﬂn-
sophy ia auch an impertinently litigions Jady
that & man had 2z g be eagaged in law-
suits as have to do with her.'! Fortunately
for pasterity, Hallev privented this. A letter
announcing that the second book had been
sent was read to the soriety on 2 March, nnd
on s .\pz-:l 1637 the ‘third boolk of Mr, \0 2~
ton's treatise © De Systemote Mundi™ was
l.n'-rrmn: d
The * Principia” was published, bt with-
out o dante, nbout mudsummer 1657, The
manuseript is kept st the Royal Sociesy,
but it §2 not in .\» reton's hi Lu].\ n!xu,,_ Tor
the completion 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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M NOn-Pesist ing

- . imagining
"0t the limit from some COMm -
or that end had considerod
o first, amcd in this cage I
e contended for, and stated
Iyus Teould. He repliod that
uniform, but increased in the
oentre in a reciprocal dupli-
of the distancs from it, snd
ould be otherwize thag | had
at the end of every entire
ndded that, aceor ng to his
rtion, the motions of the
be explained snd thear orbs
sthe sum of what [ remem-
anything mor: materind o
i ire that Mr. Hooke
mensory.  Farther, that |
¢ Years sines Sir Chrise
m 4 visit De. Done and 1
lodgings, discoursed of this
:inimrt!.-nH.uv-‘n:\' Motions
cal priociples. This w 8
two before T roceived Mr.
You are acrpuainted with
pray Enow when and where
¢ deervase of the forew in
0 of the distance from the
called on Sir l"br-e‘_npher
xl that ‘ Me, Hooko had fey-
o that he had done it, and
@ 1t out 10 him, hat that he
sl that his demonstrations
alley to Newton, 29 June
Ty o Lhe First Publication
.\l;;-. P >
e, po 162,
' June 1638 (T4 AUDR, App.
ated that the sacond hoolk
was nearly nndy for press-
lesign to suppress.  Phila-
mpertinently litizions lady
3 good be enpgmed in Jawe
lo with her.'  Fortunstele
Fprovented this. A letter
second book had besn
! Mareh, and
cof Mr. Now-
» Systemate Mund: * was

3; Bavnz, Essay on

was published, bat with-
midsummer 16 The
Lot the Roval Sosiety,
wioa's handwriting, Far
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publishod anything of himeelf, and we may

be cectain thnt but for Halley the “ Prn- Y

cipin ” wonld not heve existed. e was the
original eanse of its being undertaken, and

when, i econsequence of Hooko's unfair |

clumms, Newton wonld have suppreased the
third book, it was his explanations and en-
treatics that amootled over the difficulty and
induced Newtoa 1o change Lis mind, e
pad all the expenss, he corrected the proots,
he laid sside lus own work in order 2o prves
forward to the utmost the printing. lest any-
thing should ariss to prevont the pablicstzon,
All his letters show the most intense devo-
tion to the wark; hecould not hsve been more
zealens had it been his onn ’ (GLUsHER)
After the publication of the * Principia,’
Newton took un active part in pablic atfuirs.
In 1887 James IT wisled to force the aniver-
sity to confer the desree of MLA. on Alkan
Franeis, n Dosedictine mank, without the
usualosths. Newton, with the viee—chaneellor
nnd savenother delogutes, nttended before the
ecclesiastical commission to represent the oise
for the universityon 11 April. The vieschin.
oellor was :]n-;-n ved of hiz office andd it aes,
the other delegartes sent home with the sdvies
from Judge Jeffreys, *Go! and sin no more,
lest s worsething come unta vou'{Macavrar,
History, chap. viii,) In 1689 Newton was
eleoted as i

o whiz to represent the univessity
in the Convention parlisment. His ehief work
ut this time soems to have been in yerauading
the udiversity to aceept the new government
{ Thirteen Lettere to De, Corel, printed by
Dawson Turner, 15848). Il¢ alen became
acguainted with Joha Locke. Hia Ire nd.—;».\l
this lime contemplated iz appointment to the
provestship of King's Colleze: but this was
found to be unstatutable, and rather Inter,
1691, he wss spoken of s o candidate for
the past of mester of the Chartechonse, Tlis
correzporddence with Locke sbout this perod
([/liwlfl Rixe. f.l:vf:‘f:/ Loelin) deals with some
ot his thealogieal specalations. Dy, Fdleston
has printad ( Cotes Corr. p- 277 an interest-
ing paper fram Newton o duntley, who was
then proparing the first Boyxle lactures, giving
directions us to the preliminary neading
necessary lo understand the * Principa.' © At
the first perusal of my book it is enongh if
you undesstand the Propositions, with some
of the Demonstrations which nre easier than
the rest, For when von understand the easic r,
they will afterwands give yoa light unto the
harder.Some letters to Flamsteed show that
he was =il working at the lunar theory, and
in 1692 he drew up for Wallis two lettirs on
fuxions (printed in Warzrz's Works, 5. 99]

49G), being the first acocount of the pew
calenlus, now twenty-six yeses old, published
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f by himself. Next yoar, 1693, there was some
earreapondence with Icibnitz on floxions
| (Rawnsox, Hirtory of Frexioms, p. 119;
Hyvvsrax, Cotes Corr, p. 276

In 1693, Nowton, as his letters ot this time
| show, wes in & very bad arate of health
| (BrewsrER, Life of Newton, ii. 85, 132, &e.)
A very exagpemted account of his illness was

conveyed to Hoyphens by a Scotsman numed
Colin, and was published by M. Biot in his
lifo of Newton in the Biographie Universelle’
(EnvLestoN, Cotes Corr. App.p.ixi). Another
stary commonly refurred to this period is thas
on coming from chapel one morning he found
a number of his papors had been hurned byn
| eandle which he hai left lighrad on tho table.
| K tom and Brewstaer hoth nssign this toan
varlier date.

Throughout 1684 and 1695 Newton was
very activoly enguged in elaborsting his lunar
theory, and ho held & long correspondence
with Flamstend relative to oteervations which
be neaded 1o complete that theory (Bary,
Life of Flamatesd, pp, 13360, EpLesrox,
Cotes Correspomdence itk Newton, », 118
pr Ixiv; BREwSTER, Life of Neacfon, fi, 115
The valoe and importance of his wark on the
sabject have only recently been made known
by Profezaor Adamss labours in connection
with the Portsmouth collection, Inascholiom
in the second edition of the ‘ Prineipia’ New-
ton states many of the principsl results of the
theory, The Portsmouath MSS. contain many
of his calenlations on the inequnlities de-
seribed in the scholium, snd also o Jong list
of propasitions which were evidently intendod
10 be used in & second edition, upon which
it seems that Newton was engaged in 1654
(Cat. of Nextom MES Pref PP. Xii, xu,
App. p. xxiii). Another paper of probably
the aame date, printed for the first time in
the appendix tothe preface of the * Catalogae
deals with the problem of the solid of least
resistance. In the * Principin” ke gives the
solution withous explaining how he obtgined
it.  The paper in question 1s o letter o nn
Oxford foend, probably David Gregoey, in
which the principles employed aso explained,

Inaletter to Flamsteed, written in Decom-
ber 1654, Nowron endenvourod tm,-xp]uiu the
foundations of his theory of ntmaspherie ree
fraction, and a table of refractions b}‘ New-
ton was insertod ]):l' “:t”n-\' m the ‘ Philoso-
rhEcxl Transactions” for 1721, Tt was not
anown how this table was arrived at. but
zmony the Portsmouth papers are the calenln-
tions for ecertain altitudes, and the method
i3 explained : ‘The poayérs show that the
well-known approximate formuls for refrac-
tion commonly known as Bradley'swas reall v

3 ]

| due to Newwon’ (1. Pref P XV).
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Iz 1629 the question of the reform of the ship and his fellowship, he was elected to
carrency was prominently before the natwon | 2ucceed him as profissor. The same yosr
(Macavray, Hiztory, chap. xxi.) Montagu, | Newton's ‘ Sexla Graduum Caloris” the fhuy-
Newton's friend, was chaneellor of the ex- | dation of our modern seale of temperatire,
chequer, snd he, Somers the lord-keeper, | wos read (PRl Trans. March :mf ;\pri!};
Newton, and Locke met in frequent confer- | Newton had not represented the wniversity
enee to disenas plans for remodying the evil | ia the parlisment of 1GH0, but in November
withaut altering the standard. Montaga | 1701 Be was ugnin clected, holding the seus
brought in a bill for the reform, which m- | till July 1702, when parlinmesnt was djs.
ceived the roval sssent on 21 Jan, 1696, [solved, The same year his ¢ Lunm Theoris *
Meanwhile the wardenzhip of the mint be- twas published in Gy wers's ¢ Astronomy,’
came vacant, and Montagu on 19 Manch |The following year (30 Nov. 1703) he waa
16 offered it to Newton, by whom it E'{o:mw’. president of the Royal Sm‘f‘:ty. 2nd
was accepted. The mint had boen a nest ro this office he was r.nnu:.[l_v re~elected for
of idlers and jobber * The abalivy, the Lwenty-five years,
industry, and the strict uprightness of the | In Febronry 1704 there appeared, 2p-
grest philocopher speedily produced o com- “wnr]u'd to the ' Optics,” which was only then
|-]n'ln- revalution ﬂn‘-:;u;:'bnu.‘. !':nch'pxnm(:ut l:iJ,nwd, two very impn:’t.‘ull. mathematicsl
which was under hiz dirvetion” (. chep. | papers, most of which had been comimuni-
xxii.) Montagu's sucoessful refarm vess aided | ested to Barrow in 1668 or 1669, The one
to no small dl“'fh‘l' l-_\' the energy of the | entitled ‘Enumeratio Linearum Torti Ondi-
warden. * Well bad it been for the public,' | nis ' (Bavi, Siore Fiis, of Matk, p. S48,
say» Haynes, ‘had he acted o few years | Trane. Lomd. Math. Soe, 1891, xxiz, 104 41
socaer in that situstion’ (see also Robive, | was practically the same ns the ¢ De Anglysi
Annalzof the Coinnge), A letter to Flam- perT Pl.]uu:xoxwr. Numero Terminorum Infinie
stead, which has given s o mueh enntro- tas’ (frst printed in 1711 ), the substance of
versy, wrntten in 129, while the recoanage | which was communicated by Burrow to Col-
Was In frogeess, may he mentioned here. Tnit | lins in 1669, The second past of the ap-
Newton saya: “I do not love to be printed | pendix—the ¢ Tractatua de Quadraturs Cur
on overy occasion, much less to be dunned  varnm —contsins a deseriptzon of Newton's
and teased by foredgners aboat mathematical method of fluxions.
things, or to be thoaght by our awn people . In 1705 Newton, as presideat of the Royal
to be tritling away my time shout them when Soceety, becsme involved in the difficalfies
¥ bould be about the king's business’ (Barvy, | relating to the puablication of Flamstead's
Life of Flamsterd, p. 164; Brewsyer, Life | obeorvations, while some remarks in o review
of Newtim, 1i. 149 ; Eprestox, (otes Corr. | of the teset, ¢ De Quadeatura Carvarum,' pub-
w. p. Ixi; MacAvLAY, Mistory, chop, xxii.) | lished in the ¢ Acts Lipsics” 1 Jan. 1705, led
Do Morgan, bowaver, in oppesition o New= to the coatroversy between Newtom and
tow's other biographers, expreass regret | Laibnitz on the priosity of discovery of the
that Newton ever aceepted office under the  Huxions,
crown, and sugpests that from the time of These two controvorsies were pasaned with
bis settling in London hiz intellost undor- | 'much heat, and grestly embittered Newton's
went a gradunl deteriorstion, If, he life for many years.  That with Flamsteed
after baving piloted the country throy Iszted from 1705 to 1712 ; while thst with
very difficult and, as some thoughe, iznpos- | Leibnitz lasted from 1700 until 1724,
sible operstion, ‘he had returned to the | Flamstead was sppointed astronomer royal
umversity with a handsome pension’and his | {ustronomieal ohservator) in 1675, and began
uund free to make up again to the litigions correspondence with Newton about 1631
lady,' be would, t0 use his own words, have in the course of 2 discussion about the great
taken ‘another pull at tho moon: ' and we sus-  comet of 1630 —Halley’s comet. He su
pect Clairant would have had 10 bemn ot the phied Newron with valuable information of
point from whieh Laplaoe aftorwards began' | various matters dusing the preparation ca
(Newton kiz Friend and kis Niacs, p- 149). | the first edition of the * Princ: e, 1685-6
In 1699 he became master of U ming, 8 ( General Dictionary, vii, TH3). '[i'bcix &rTe-
member of the couneil of the Roysl Soctety, | spondence was renewed in 1691, when News
and a foreign associate of tho French Aere | ton urged Flamgtoad to publish the cheerva-
demy. Next yesr be appointed Whiston his | tions he had sccumnlated during the past
depaty in the Lucasian chair, ¢ with the full | fifteen vears. Flumstesd declined, and put
profits of the place.’ Whiston began hislee- | dawn Nowtan's suggestions to Halley, with
tures on 27 Jan, 1701, and at the énd of the | whom be had quurrelled (Baroy, Life of
year, when Newton resizned the lzrul'-.':.-—ur-i Flamsteed, p. 129). In 1094 when Newton
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129). In 1684 when Newtoh
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was working st the lunar theory, he applied
to Flamstond for his obaarvations, by aid
of which he koped to test his caleulations.
Floxmsteed could not or would not under
stund the purposs for which Newton wanted
the abesrvations, and put difficultios in the
way of cammunicating them, In 16048 Now-
ton writes (p- 120): 1 believe you have a
wrong notwon of my method of determining
the moon’s motions. [ have not been abogt
making such corrections as yon seem to sup-
pose, but about pedting & gencral notion of
all the equations on which her motions de-
p-:n-i.' Nowt , 0 & visit to Flamsteed in
September 1604, obtained & number of obeer-
\:lfll’.\n::! b:l-‘ !:l_'v' ne means Ilu h'v‘ :"'l'd‘ 'l.‘. :‘"d
during much of the early part of 1695 New-
ton's work was saspesdad while be was
ing the time’ of the astronomer roysl,
guin, 2 June 1698, Newton thanked Flam-
steed for some solgr tables, but wrote: “These
and almost. all other communicasions will be
wzeless 10 mwe unless You ean propose some
practicsble way or other of sapplying me
with observat o Pray somd me first
your ohss ¢ for the venr 1 Flam-
stoud replicd with an offér of cheorvations
from 1678 ro 1690, which Newton had on
5;»\".] nsked for. The correspondonos
ended 17T Sepe. 1695, and Nowton's work on
the lunar theors was uncompleted {Eprys-
10X, Cotes Corr.p. Ixiv, n. 117, &o: BarLy.
Life of F teved, pp. 1309 AL Supplensnt,
P-708). Leibnitz in uleteer to Romer, 4 At.
1706, declored : ¢ Flamsteados su : luna
obeervaticors Newtono negaverst, Inde
facswme aiunt gued hie quasdam in motu
Lunar: sdhue indetermingtn religuit,” Flam-
gteed's ill-bealth, bad temper, and extraordi-
nary jealoasy of Halloy contributed to this
unboppy result,  Flamstesd continued 1o
observe, 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
IR and books for the pz\:--.‘ Next year
Newton, &2 president of the l:u_v:t] .\'01'1»_-1}'.
recommended the work to Prince George of

Denmnrk, the hushand of Quorn Anne. The |

prinos asked Newton and others to aet as
relerees, and early in 1705 thoy drew up a

report recommending the publication. The | His tract

prince approved, and agreed 1o meet the
expense.

Difficulties begnn in Mareh 1705, Newton
wished 0 have the observations ponted in
oneorder; Flansston] preferred s ditlervnt one.
For two vesrs Flanuse, wd, who had concesved
an intersa jealousy of Newton, parsaed him
with reciminations which only mjured their |
suthor [see Frawsrexp, Joux). The first |
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volume was figished in 1707, and preparu-
tions made for pristing the second, The
referees insisted on necviving the copy for thix
volume before the printing commes wl, and
it was put into therr hands, Flamsgend 54Y8,
ins sealed packet, 20 March 1705, copled aut.
on to 175 shools Subsequeatly, in 1712,
Viamsteed declared that this ‘imparfect copy”
Newion * very treachervasly broke open’ 1n
his absace and without “his knowledge ;
bat in an earlier Lotter of 1711 Flamstesd
himself nebutted this eharge of bad faith by
acknowledging that the papers were unsealod
n b3 presenee. In October 1708 Prince
Georze died, and the prinlang was suspended,
Afer thres vears it meommenced. In 1710
the Roval Seci 1y were made visitors of
Greeawich Oheervatory, and on 21
1711 the SA‘N’\":\I‘_\', Dr. S]lullr, H
10 write to the sstronomer roval for the defi-
cwent part of hiz ‘Catal rue of the Fixed
Stars, then pristing by onder of the queen,
Flamsteed angrily declured that the proof-
gheets which had besn sent to him contained
many errors, and asssrted ot 4 me ing with
Newton, Sloune, ond Mead, October 1711,
that he had been robbed of the frait of his
Lsbours.  Our only accounts of thisinterview
nre the thoo gpiven by Flamsateed in hLis
* Autobiography,' or in his papers, in which
the blame s all thrown on Newron, The
mvforves proceeded to print, and made ]i;lln;y
editor, Flamat L indulged in abuse directed
lanrely sgainst Newton, and finally deter-
mined to reprint lus observations at his own
expense,  These Le Iofl slmost ready for pub-
lication at the time of his death in 1719, Tlu_‘_v
wore publmbed in 1725, Meanwhile the copy
left with Newton, togother with the first vo-
Togme printed in 1707, was ened, ns edited by
Halley,in 1712, Before his death Flamst ond,
throngh a change of government, obésined
possession of the three hundred eopies whick
were undistributed, and, taking from them
that pare of the first volume which had been
ponted under his awn care, burned the pest.,
" The dispate with Leibnitz sbout the ine
vention of the theory of fluxions wus of
longer duration, and wans more bitterly con-
tested. We have seon that the discove
was made by Newton during 1065 und 1666,
m the subject, * De Quadraturs
Curvarnm,” was, howerer, not printed till
1704 in an appindix to hiz ‘ Opties,” though
the prnciples of the method wers given in
the ¢ Principia,” book it lemma i, in 1687,
They had been communicated 1n letters by
Newton to Collins, Gregore, Wallis, and
others from 1669 onwands,

Leibnitz had been in England in 1678, and
had made the acqueintancs of Collins and

ce
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()l(ll.‘ﬂhllﬂ'. Next yeoar ho elaimod to have
arrived st ‘methodos quasdam analyticas
generales et late fusns, quas majoris facio
quam Theoremata particularia et exquisita.”
Om bis return to Paris be maintained t rrowgh
Oldenburg a correapondence with varous
Englih mathematicians, and heard of News
ton and his aveat power of analysis. Thus he
wrote, 20 March 14 5
¢ Bembis ols
habere methodum - exhibendi \l.m:;r-.;'.um.-
omnes:’ and a year later, May 1676, sefurring
to a senes due to Newton, “1deo rem gratam
mihi fecors, vir clarissime, = demonstra-
tionem transmiseris,” Colling urped Newton
to compl ith Leibnite’s wishes, and Now-

o { Comems, [:',nr.',{. ™ U
ssumum  Newtoniam  vestrum

ton wrote, 13 June 1676, & letter giving a
brief occount of his method. This was read

before the Royal Society on 15 June, and was
sent to Leibaitx 26 July (38, p, 49), togethes
with 2 munusenipt of Collins, eontaining
extracts from the writings of James (3re-
gury, and a copy of a letter, with 2 highly
amvnr' nt omission, from Newron 1o Col
dated 10 Dhe. 167 72, about lhus methods of
deaw ;:l.l." tampvntx and ‘ln.hn'_' arvne New-

.I")-l

ton's e ‘.‘.'JLI-' of drawiy ng st rent was
amitted, ns hus been subsequently proved.
Leibaitz replied to Oldenburgy on 27 Aug
1676, asking Newton to explain some points
more fully, and ziving some account of his
own work, Newton re l\'l-i‘] fh-nn"u ( <p”|ux
on 24 Oct., expreesing bis’pleasure ut having
received Loibnite's l-- r,and lhis admiratx

of the e uxl mothye add l-_v bim (i p- 63 'l
He grives a brief -3. 5
«.v..-.lurx-. wentioni

ription of his own pro-

]n- met hu] of fly l\l'l!l .

g z.l w hu-‘l \|vn-.n.'|r»-
1 A v |'||)no v!] II " I'l l 5
setihe the method, but ad

.xm'ul-\iuluu < This
ble without the Xkey, but
ome 1llustmtions of its uae
Stort Hist. of Matk., 2nd ed.

“la OgAn thimnee
He does not ¢
AN AnAFTAD: 6O
ix not intell
Newton mv
(se Barr.
p- S28).
Leibnitz waz in London for & week in
October 1676, and zaw Collins, who had not
then received Newton'z -‘u['-ﬂ f 24 Oct,, and
there was some delay in forwending it to
Labmitz. But on 5 March 1677 Collins
wrote 1o Newton that it would be sant within
a wesk, and on 21 June 1677 Le 1brnz.u' -
i ldenburg, acknowledged its recaipt :
¢ _'\I‘l‘.l"); literas tnas din expectatas cam in-
clusis Newtonianis sane pu!chrrrimit.' He
then proceoded to -'\';Jsiu his own method of
l‘mm:.n tangents, ‘per differentias ordins-
tarum,” and %o -im-.:-]np from this the fun-
damentsl principles of the differential exl-
culus with the notation 26:ll cmployed by
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mathematicians. A second letter followed
from Hanover, dated 12 July lf'?TT, and dealt
with other points.  The death of Oldenbung
in September 1677 put & slop to the c:,lr'.":
apancdenos

('n-ﬂ'n- had in his possession a copy of
Newton's m nnm-np' Do Analys per i‘-,«lu.t-
timez,” containing a full acenunt of his me-
thed uf liux.u_u. which was puoblished in
1711, Leabnitz, in & letter to the Abbé

('«ml:, written in 17135, and Pe lbl-»'.'urli in
lu\nh son's * His stoTy of Flaxions,' p. . ud

e
mits that * Collins me ¢ vour une g.*.r: e de

son commerce,” He states that during bia
first, visit he had nothing to do with mathe-
maties, and in o sepand L tter, 9 April 1716,
he wntes (Rarnasox, fi: d‘ wy af l'mzw-.-
P ]"! ) ¢ lt hﬁTJ‘""&X‘J‘ nl gqu Y mon H(":‘.'"d
Vo 1;"( en Angleterre st vu quelques lettres
de M. N. chez Monsicur Collins, muis jo n'en
ay Jumms vu oa M. N, explique sa methode
de Fluxions,'

Letboitz’s reoent editor, Gerhandt,
however, among the
Huonover, & ¢

yaml,
Ieoibnitz pepers at
vof & vart of the tract ¢ Ty

Analysi’ in Loihaita’a awn handwriting.
The copy contains notes by Leibnitz express-
ing 2ome of Newton's results
of the differentinl caleulns (BaLy, Siort Fist.
of Math, p. S Purfsmoulh Calalugue, .
xv1), The date at which these extracts were
made is i:u]m‘:}uut.. '“'.-'.\ muss, of course,
bave keon taken from Newten's published
edition of 1704, or ¢lse, as the Poartsmouth
MSS. prove that Newton suspected, Leib-
nitx must have co the tract whon in
The last hypothesiz 2eoms

the svinbols

Loadon in 1676,
the more probak
Leitnitz published his differentisl method

1 the © Aeta Lipsicn’ 1 1684,

Muny of the resultz in Newton's “ Prin-
cipan,” 1687, hnd been obtsined by the
method of fluxsons, theugh exhibited in geo
metrical form, and the second lemmn of
book 1, concludes with the following scho-
linm : “Tn literis que mibt cum peametra
peritissimo (. (5. Leibnitio anms abhine
decem intercedebant, eum significarem me
compotem esse metha Wi de crmx:m.mll Maxi-
mas et \l mimas ducendi Tangentes ot similia
peragendi quae in terminis Surdis mque ac
nlu-uhbu. proeederet, et literis trang Joaitig
s seatentiam involventibus [ Dats Equa-
tione quotcungue Fluentes guantitates in-
volvente, Fluxiones myenire o4 vice vepsi]
eandem celarem ; re«Cr ipeit Vir Clan:sxmm
se quoque In cjusmodi mnlbumxm mmxhk-.-
ot m-.tfxo-.lu:n suam wmmmxx:uv it & e viX
ahludentem pristerguam in verborum et nota~
rum formulis. Utrinsque fundamentum con-
tinctur in hos Lemmate,'

- —————————— ————
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dans. A second letter follow
ver, dated 12 July 1677, and dealt
poin The desth of Oldenbury
or 1¢ put a stop to the corres

ad m his PO
anuscript ‘ De A
tamming a full

GEION B copy of
i per .f:pm-
unt of his me-
L5 jllil)]llé:'l("l in

# letter to the Abbé
1715, and publish

fén 1n .
.” tory of Fle 1X10ms

fit voir une 'mr‘n
s states rln. during his
ng to do with mnthe-
in a seeond lester, 9 April 1716,
I Listory of Fluxions,
» = nik -']*1 b mon second
¢ )81 vugu “[qu!" letzres
oz \ln-n atemir Collims, maas
u 0@t M. N. explique sa mothode
'
N
= recent editor, Qerhandt, found,
mong the laibamitz papers  at
oopy of & part of the tract ‘ Iv
n Leibnirz’s own handwriting
MiNing noles by l.c‘lhmt.n‘\‘l
\-v.lnn s results in the sV nln I».
emtinl calenlus ( Bans, \{vyf Hist.
i LPortemonth Catalogue, p.
e ut whorh these extmets wore
muet, of comres
aken from \:-rm.ns publisk od
1704, 2s the Portsmouth
» that on suspecied. Leab-
the tract when in
last L'\l.li.l.ial! s

hiz diffore
: "in 1681,
o "-'x..'l- in Newton's ¢ Prin-
o been obtained bv the
luxions, though exhibated 1n peo-
rm, and the sacond lemma of
cludes with the following scho-
literis quae mihi com geometrs
;. 5. Leibnitio annis abhine
reedebant, cum =syymificarem me
wese methodt determinandi Maxi-
ma= ducendi Tanrentes ot samilis
U In terminis Surdis &que ac in
3 procederet, et Litenis transpositis
itiam involventibus [ Dsta Adqua-
unque Fluentes quantitates in-
luxiones invenire ot vice versi

arem ; reseripsit Vie Clarissimizs
in ejusmodi meshodom incidisse,
2 SUAN COMMUBICAVIL 0 med Yix
| pricterguam i verborum et note.

18, Utriusque fundamentum cone
we Lemmate.”

ontial method

l‘({\‘

'

S 4 et

J
4

Newton 3

In 1602 Nawton's friends in [olland in-
formed \'»' I that Newtoa's ¢ notions [of
Huxions pazsthers with greas applaan -.vrhn
nanee of * L abmitz Calenlas Dillerentialis.”™’
Wallis was then publishing his works, und
x.lnp[r 'l. the primt al the ]Iﬁ-f.xu to the
first volume w claim for Newron the ine
ventton of fluxions in the twoe letters sent
by Newt o to Leithmitz throw K h Nde l!'luP'
13 June and 24 Ocr. 1676, <ubi methodum
hane Leibnitio exponit tam ante dosm annos
nedam plures ab ipeo excositatam.” Nuw-
ton wrote two Jetters Lo \\ alliz in 1602,
gving an account of the method, snd thr‘
appeared in the second volume of Wallis's
¢ Worlss ™ (1600),

The .uh.qp 9 WeRS  PeVie \\-\] it Lhe
¥ (Leibnitz's
onnd no faalt

: the invention
for Newtlon ‘~n Y bat -\;.-r--.s-nl
the view that it we been stated,
although be admnt ml'h'l Walliz might pos-
sibly Be unaware of the Gaet. that st the date
of Nowton's *of 'z & Leibnitx had
alre hiz ealeulns. 1e i'mi 2’8
"2, contuining a description
3 Wrilten n 1677,
thus 1ill 1659, when
Fatio de Duillier reformed in o tract on the
i 1 to the liste of the
wlus, Te statod thar he I:'-I;l Newton to
}1'\\-' bivn Lhe firs ."\O.Il‘.l.l“
1 with mogand to wh 'llr Leibmitx, the
nd inventor of this calenlus, may have
vweld from Newton, [ refer to the Jads-
ment ol those persons who have ses n the
lotter: and pts relating to this bas
ek Lethattx re [n"c':l in the * Aeta ].|l.-.u'.
in May I"”"' He nscorted that \v“rtr"n had
in his scholium in the ' P r-n- Ipin acknow-
ledged kis ¢laim to be 2n arjeinsl inventor,
and, withoat disputing or acknowledging
Newton's r-Ium- ot pr asortedd Bus awn
nizht. to the overy of the diffurvatanl cal-
calus.  Duillier sent & reply to the ‘ Acta
Lapsiea,” bat it was not prinred.
wton published kis troaties on‘ Quades-

Fipeica '

of iz met hod, w
The watter re

D

i~

Lures "in 1704, 22 un nppendix to the ¢ Opties” |

In the inteoduction lis n';r-’u:d the stare-
ment already made by Wallis, that he had
invented the method in 1665-6G, W allis was
now desd (Be died in 1708). A review of
Newton's work, proved by Gerhardt to have
been written by Leibmitz, and admitéed by
Leibnitz to be his ina Jetter to Conti, 9 \pn
1716, nppearesd in the © Acta Lipeica * for
January 1705,  In this review (Rarmsox,
Hnﬂuu of Flario S ppe J0G-A), the author
wrote, after descrtbing the differensial cal-
culus, “ cujus elementa nh imventore 1. Godo-

Sy Newton

l'r»]n (-n]..cl.u-- Luhx.l.m in hia actis sunt
‘ Pro dufferentiis igitar Leibai-
m.a.- . Newtonus adbibet, semperque d-
bibait fluxiones, bsque tum in suis Prine
cipiis Natare Mathomatiess tum in saliis
postea oditis elegunter est usus; quemnad-
mm"m ut Honoearius Fsbnus in sua Sy-
nopsi Geometrica motzum pr rrressus avale
leranse metbrodo salistituit” Newnons frends
took this as a charge of plagiarizm of a
partieularly gross character. Nowton had
oopaed Lasbastx, so it was suggested, chang-
ing his notation, 1% Fabm had changad
method of l‘ W, Newton's own
v of it (Brewsten, Life of Nextom, vol.
il ehap. xv.)was: 4 All this i3 a5 much as to
#ny that T did not invent the meshod of
flaxions . . , but thas v Mr. Lesbnitx, in
his lotter of 21 June 1677, had sent mo his
differential method I begun to use, and bave
etver since A the ‘m'h-u{ uf ﬂlﬂ--ru
De. Keill, Savilian
letter to Hallew ( £l :
b states that Newto § :.mm-mni Llubl-'J ”
the first mnventor: ‘eadem tomen Arith-
et ica posten mutatis nomine et notstions
o # Domino Leibmitio in Actis Erndito-
rum widita est.” Newton was at fizse offendod
ﬂthl on Leibuitz, but, on n-.n_m-:
sapported Keill's action.
od of the |'mrgs_~ ta the
¥, and tedd them to desire
v the mmjurious sense his worda
In his letter 1o Sloane, the
seeretary, 4 March 1711, he writes: ¢ Certn
| ego nee nomen Calenli Flaxionum fsndo
audivinec chameteres quos adhibuis Ds New-
tonus his oenlis vidi antequanm in Wallizsisnis
| openibus prodiéze " (Rloyal Society Fettor-
BHaok, xtv. 273: Rix. Report orn Newton
Leibmitz MAS. p. 18). Keill drew upa letter,
read o the sockety on 24 May 1711, and or-
dered to be sent to Leibnitz, in wluLh L exe
plained that the real meaning of the passige
was that * Newton was the first inventor of
| lusons, ar of the differentinl enleulus, and
that he had givenin the towo letters of 1676 to
('l(l»"l:’llll’" anamitted to Leibaitz, ¢ indicia
enil viro satis obvis unde

Pev

".l Iz O -Hll

would be

]"l Ib = l\Oll"l l

| Laibnitius ,lnucl-,n.u illiuz caleuli bansit ant

haurive potuit™” (Comems. Epist. p. 110).
Leibmitx agsn qnp.ﬂu to the Rl)_\'ul Se~
ciety, who q\'nm‘ﬁJ a committer to seanch
old letters and papers, and repart on the
question, In his second appe ui (&5 p. 118)

v:b—mx ncecpted the view of the fAeta
l..pr-u 0' &5 1‘% own, st .:.l.u;_/ that no ll’l, uateco
bad bewn dope Lo any party; “in illis enim
cires bane rem quu{u,\m cwguiam detractam
non P r./.v. ot potils passam suum caigue
tributum "am his words. The committes

cc3




Newton 388 Newton
reparted oo 24 Agpnl 1712, aml the o lislsed 1t fieat, it s vrue s bul you have owned
was printed with the title *Comme that Sir Isaac Newton had given many bints
Epistolicum T Johannis Collins et aliorum | of it In his lesters to Mr. Oldenburg and
de analysi promota’ The main pointa of | others. This is proved very lang dy in the
the report were that Leibnite had been in | Commens sm ™ and in the * Extract” of 1t
communication with Colling, ¢ who Was very What, snswor do you give? This is stdl
to able mathematie | wanting o t in oaler to form an
s Mr. Newton | exact judgment of th ir’ (BRuwsIER,
and Mr. Gregory;’ that when London | Life of Newtow, vol. u. chap. Xx-) The Ex-
Leiboita had claimed Mouton's differential | Lract ” refecred to is & paper which was pub-
method ns hiz own, and that until 1677, afeer | lished 1n the * Philosoplical Transactions”
he had besrd from Newton, there 15 no evi- for Janaary 1716, and 13 entitled *An Ac-
denee that he knew any other metls Wl: thay  count of the Baok entituled “ Commercinm
Newton had invented the method of fluxions PBpistolicum."’ Profeasar de Morman (PAil,
before July 16693 that the differentinl me- Mag. June 1852) gave strong nasons for
thod iz ome and the same s the method of beltoving that Newion was » aathor, sad
duxions: 'and therefore,” the com sittee  the Portsmonth papers eonfirm this view,
continued, ¢ we take the proper question 1o Labmitx’s peply was aent to De Montmort in
be not who invented this or that me Paris, to be transmitted to Conti, oo 9 Apnl
bat who was the fiest Inventor.'  They co 171G, It is pooted in R hson's ¢ His-
elude that those who meekon Leibaits as U - tory of Flaxions, pp. 108-10.  Leibnitz
firat inventor did not know ot Newton's corre= concludes @ ¢ Nawton finit =8 Lettre on
s mdence with U lins. ¢ Forwh 't détre apgressear et j':li CONM=
we teckon Mr. Newton the firss inveator, me cllo<i en prouvant le contraire. . . .
and are of opinton that Mr, Kedl, in assert- [l ¥ & en da mezntendu, mels ce nest pas
in no wave injurions | mafante At the same time Bernoulli wrote
g » apenad anonymons astack on Ne von, which
he called * Epistola pro ominents Mathem:
teo  Domino une Beraoillio  contra
a antagonistam seripta;’
wed, with alterntions, by
nmitz in the a' for July 1716, Kealk
od i a letter to Beenoally, which ho

froe in commanicats
cians what he had rece weed fs

wch reasons m

g the same, hios bes
to Mr. Leibnitz! Ietbnitz did not publ 1
r this we ]

reply. Hs reasons
in a lotter to Conti on & April
l{'l“'-"l (llarn=oxN, f{.‘i\{u.’lu of Flavin
105: Baunn, Sborf Hust, ._'f' M
306): he would have to refer to old lett
and had not keps his papers: lwe lhad no
leisure, boing occupied by huune:s of quite el ith the words, ‘S pergis dicare quie
another charueter, and 0 on. He circulated, | vis, nudies qua Bon Vis *  L.abnitx died on
however, a loose sheet entitled * Charta | 14 Nov, 1716. Newion shortiy afterwards
Volans, cor b had been in circo-
mathematician, and his own notes on it. The | lation for anme tige—1t Was written in May
Jotter attacked Newton, sod exprezsed the o Leibmitg’s let! £ 0 April (see Raru-
appearud probable that he had | sox, History of Fix peons, p. 11} Soon after-
after secinz that ol wiarda the Abbé Variguon reeonciled New-
ton and Bernoulli, A frush edition of the
ciasn ' was published in 1725, with
o or extract nlrendy mentioned amd

.|u-"nriu:u ex At
this was ]ull-’l;

pmine % lettsr from an eeninent published » roply whie

his calculus
Leibnitz, and had takea some of its id
from Hooke and Huyghens witl ackna
ledgmsent,  The eminent want hes s
Bernoully (letter of Teibmits to Count Both- | motés, The notes, Like the review, wore by
yar dex Maixeaux); but ke, when pressed Lo Newton.
explain or justafy his charmes, solemnly de- Newton in 1721 modified in the thind
pied that he had written such s letter. "The | adition of the Principin’ the seholiam re-
controversy still went on.  Towands the end | lating to fluxions, in whit h Leibnits bad boan
£ 1715 the Abbé Conti,on reciving i lotter | mentioned by nanse. Leibnitx and hiz friends
{rom Leabmite I.i;ll'u:ixvl.\',ﬂ-"r.'or_vuf Flurtons,  had alwars held this scholinm o be an
P 97),tned Lo terminate it, and collated the | seknowledgment of iz claim to ang':nnl.ity.
varous papers at the wpal Sociery. Newton Thus Biot says that ¢ Newton otcma:hsa‘:t!
was persuaded to write to Conti his views of | that nght by recognising it in the « Poncipia™
the dispute (. p. 100) for trnmsmission to |. . . wWhile in the third edition he bad the
Leibaitz, and Conti, in iz covering letter to | weakness 1o have oat . - . the famousz
Leibmits, wrote: * From sil this T infer that, | scholium in which he had sdmitted the rights
if ol} digressions are out off, the only point of his rival” 13ut this was not Newton's in-
18 whether Sir Isane Newton had the metlod h‘rprv:'.:ni-:m of the scholiam ; bw regurded it,
of fluxions o infinitesimsls befons you, or | 05 Browster says, 08 4 statgment of the
whether yon had it befors lim. You pub- | simple fact that Leibnitz communicated to

i
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Jitlatrae: but vou have owned
c Newton had given many hints
letters to Mr. Oldeabury and
5 15 proved very lasgely in the
m " and m the ¥ Exteact” of i,
T do vou give? This is still
e public, in anlor to form an
=nt of the afliic’ (Brewsten,
viey vol, 1. chap. xx.) The* Kx-
«d to 15 4 psper which was pulbs
: * Philosophical Transactions”
1716, and 18 entatled * An Ac-
Book entituled  Commencium
"* Professor de Morgan ( Pkif,
1552) gave atrong reasonz for
L Newton was the nu‘.blr, and
ath pupers confirm tlus view,
Iy was sent 1o I Montmort in
smatted to Conti,on 9 April
printed in Haphkson™s ¢ His-
xinas,’ pp. 103510,  Laibnitz
* Newton finit e Lotz on
Ly l'li':'h'z--m;r ol J'i!l com-
i en prouvant le conteaine, . . .
mesentenda, maiz co n'sst pas
t the same time Bernoalll wrote
vmons attack on N ewton, which
wdals pro eminente Mathema-
y Joanne DBermoillio contra
Angzlia antagonistam seripta ;'
Blishod, with ratinas, hy
e * Acta” for Julv 1716, Keaull
tter to Bernoalli, which he
e words, ‘St penris dicere Y
1@ non vie"  Leibnitz died on
b Newrton shortly nfeerwanda
eply which had been in giren-
time—it was written in May
s letter of @ April (s% Rarge
f Flavions, p. 111), Soon after-
abé Varignon reconctled New-
walli, A fash edition of the
1" was published in 1725, with
extract alrendy mentioned and
wites, like the maview, were by

1721 modified in the thied
‘Principin ' the scholiom ro-
»ig, in whick Leibaitx had been
name, Leibnitzand his frienda
ickd shis schollum 1o be an
i of kuz claim to originality.,
v that * Newton eternalised
Jeogmising it in the Principis”
the third edition he had the
leave ous . + « the famouas
bich helisd sdmivted the rights
But this was not Newilon's in-
{ the scholium ; he resarded it,
Avs, us o statement of the
at Leibnitz communicated to

S SRS
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him a method which was nearly the same as

i own, and in his reply 1o Latbnitx's Jotter
of & April 1716 {Rirusoy, History of
Flurioms, p. 122} we find Newton sying,
‘And as for the Scholiuw . . , which is 20
much wrested azunst me, it was written,
not to zive away that lemma to Mr. Leil-
nitz, but, on the contrary, to assert it to my-

sel” And agnin (p. 115), writing of the same |

scholium, be soxs: T there représent thas T
sent notice of my mwethod to Mr. Leihnitz
before he sent notice of his method ta me,

Newton

Royal Society (MSS, vol. Ixxxi.), we find &
list of peoblems from Newton's letter of
10 Dee. 1672, but not the exsmple of the
method of drawing = tangent which formed
the second part of the letter. In the second
odition of the ¢ Commereivm® (g J28) 5t e
stated that a muck bxrger * Colloctio ' made
| by Colling, and also preserved at the Royal
Seciety (MSS. vol. lxxxi,), was sent to
{ Leibnitr, but there is 1o evidenes of this,
and it i3 ulmost evrtainly an error (EpLes-
roN, Colee Corr, n, 33).

|

and left him to make it appear that he bad |  The papers in their possession bearing on
found his method befone the date of my ‘ the subject, were in [SN) exnmined for the

letter, while in an unpublizhed manuseript,
entithad < A Supplement to the Remarks”
part of wlich is guoted by DBrewster (Jife
aof Newtor, vol. ii. chap. xiv,), Newton ox- |

| Royal Society by Mr. Rix, alerk of the S
cicty. They tend to prove that Leibrite did
not gat that full informstion nbout Nuwton's
method which Newton believed bim 10 have

plains that Teibaitz's silence in 1681 as to | denived from the lettor of 1672,
who was the nuthor of the wethedas | Bat if Letbaitx had not seen the whole of
similis” mentioned by him in bis first puper | that letter, there can he Littla doubt, oEpe-

on the caleulus put on Newton bimself <
nesessity of writing the scholivem . . . lest it
should be thought that I borrowed that
lemma from Me, Leibaitz®  In the Poris-
mouth papers there are various surested
forma for the new seholinm (b, vol. i,
chap. xiv.) In the end all mfirence o
Leibnitz was omitted, and the scholium
only containg u persgraph from the letter
to Collins of 10 Doec. 1672, expluming thst
the method of tangents waz o particular
case or corollary of a general method of
solving peomwetrical and meehanicsl pro-
bleme.

The mnin facts of this controveray estae
blish without any doubt that Newton's ine
vention of Suxions was entirely his own. It
15 not 50 easy to decide how much Letbunite
owed 1o Newton. |

Oldenburg clesrly sent to Teibnitz on
26 July 1676, along with Newton's Jetter of
the preceding 13 June giv ing a beief account
of his method, 0 collection made by Collins™t
from the writings of James Litegory, nnd 2 |
copy of part of a lettor from Newton to Col- |
lina, dated 10 Dec. 1652, ¢ in qui Newloous
e Methodum genernlem babere dicit ducerd
Tangentes, quadrandi curyilinens et similis
Persgendl’ The Commercium Epistolicim
and Newton himeel! azsumed that the eom-

lete letter of 1672 wes forwnrded. It 3=
}:-)wc\'un pructically cectain that the whole
was not sent, The example of the method
given by Newton was omitted. In Leibe
nitz's * Mothematieal Works,” published g |
Berlin in 1849, there are printed from mann- I
seripls left by him the papers seid to have |
bern recveived by lim from Oldenburr in

1676, In these, as in a draft by Collins
known as the * Aleidgement, prossrved at the |

cielly after Gorhurdt's discovery of Leibmitz's
untograph copy of partof it at Hunoveramong
his antograph letters, that Colline had shown
him i 16576 the no Jesx importsnt munuseript
‘De Analys per Equationes” Desling with
the matier in the proface to the Portsmouth
collection, D, Laned, Sir G. Stokes, Profesaor
Adame, and Professor Liveing express the
view ‘that Newtlonwas right in thinking that
L~ibnitz had been shown his manuseript ' (the
“Tract de Analysi’). Mr. Ball (Sort izt of
Matk. p. 366) comes 1o the some conclusion.
Dir. Brewater, who wrote before Gerhardt’s
discovery, thought that Newton and Leibnitz
borrowed nothing fram esch other. Bar it

is almost cortain that Leibnitx owed much
to Nowton, though the form in which he

presented the caleulus is, to quote My, Ball
(Nbort Hiet. of Math. p. 367), ¢ better fitted
to mest of the purposes to which the in-
finitesimal caleulus is applied than that of
Hluxions.’

» In the semep year (1709) in which the two
srapgles with Flamsteed and Leibnity re-
spectively begun, Newton was knighted by
WQueen Anne on the ocession of her visit to
Cambridge (15 April), and o month Intery,
17 May, be was defested in the university
clection, The tary candidates were sueeess.
ful with the ery of * The church in dangur;’
it ig waid 1hey Were carriod by the votes of
the non-residents against the wishes of the
rezdents (Drewsten, Life of Newtow, is, 162).
In 1708 the eorrespondence relstive to the
second edition of the ‘Irincipia’ commenced,
Ibr. Bontley had sucoseded in the sammer of
1708 m oldaining o promise to republish the
work, and it was arranged that Roger Cotes,
then a follow of Trinity College, and the
first Plumisn professar, should edit the book.
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The cormspondence, which lasted till 171
was pristed, with notes and a synoptical view
of Newron's life by Edleston, in 1850, and ia of
the grestest valoe to all students of New tom,
Six letters on the veloosty of efifuent water,
writlen h}' Cates ta Noewton in 1710 11, are
not printed by Edleston ( Cotes Corr. ), but are
with the Portsmouth cocrespondence. The
edition was not completed till 1715, Nowe
tons vasious other duties contribated to couse
the delay, though his friends were snxsows
to complete the work more rapidly, Thus
(Maccl. Corr. 5. 264, 16 Mareh 1712) Saun-
derson, who suecveded Whiston ns Lucazian
profeseor in 1711, wrote: * Sir s Newtan 15
much more intent on his ¥ Prinsipia™ than
formerly, and writes almass every post abount.
i, g0 that we are in great bopes 1o have it
out of him n a very Ittle time,'

In 1714 Newton waz one of Bizhop Moore™s
drzessors al Bentley's trinl (Moxg, Life of
Benti v, PP 231-6), and the sume year he
gave evidenos before = committee of the
cammonk on the different methods of finding
the longitude at sea (EDLESTON, Cofes Corr.
Ixxvi, m 167), Ia 1716 Cotes died (il 1xxt, 4,
171), Newton = reported] to have said an
hearing of his deatl, <If he had lived we
might have known somet hing.’

In 1717 and 1712 Newlon presented re-
ports to perliament on the state of the coin-
age.  In 1722 he wos engaged in prepanng
the thind edition of the¢ Principas,” which A
peared, under the editorship of "emberton,
in 1726, He was Inid up with inflammation
of the lungs and gout in 1725, bat was botter
aller this for some Yim-:. [ll'\'.'l‘\'l‘f'. Le over-
taxed his strength hy presiding at a meeting
of the Royal Society on 2 March 1727 . and
from this Le never mecovered. Ile died ot
Kengington on 20 March, in the eighty-fifth
year of hia are

His body lay in state in the Jerusalem
Chamber, and was baried in W eAtminster
Abbey on 28 March 1727, A CONSpICRNas
monument, bearing a Lotin inscription, was
vrected to bis mersory in the abbey in 1731,
He was sucewsded s master of tho mint by |
his nephew by marriage, John Conduitt q.v.]
Thofumily estatent Woolstharpewent to John
Newton, the heir-at-luw, the great-grandson
of Sir Izaae’s uncle.

Pruning the time of hie residence in Lan-
don Newton lived fisst in Jermyn Strect,
thon for o short time at Chelses, and ufee

|
|
|
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tzablot has been l'llm,‘l-d upon the froat of the
donse,

At the time of his death there weps living
three children of his stephrother, Benjamin
Smith; three children of s stepsister, Marie
Pilkington; and twao dauzhters of his ste:
gister, Hannal Barton. These cight grand-
children of hiz mother bocame the lirs of hig
personul property, which amoustod to 52,0004,
and they erected the monumest. in W estmin.
ster Abbey at a eogt of 0L His stepaiecs
and beiress, Catherine Bart on, married m 1717
John Conduite, snd her daughter marviod
Jobn Wallop. viseount Lymington, eldeat,
son of John Wallop, first ear] of Portamouth;
alve was thus mother of Jobn Wallop, sasond
earl of Portsmouth Throagh this marrame
a number of Nuwton's manuseripts paased
mto the hands of the Farls of Partsmcuth

| ut Hursthourne, and the ssentific partion of

them was presented to the university of Cam-
bridge by the Gfth Fad of Portsmouth jn
1585 ; the reat remain at Hurstbourne, A
full catndogue of the mathematioal papers by
Professnrs Adams and Stoles was published
in JRSS A Catalogue of the Newton MSS,)
Portsmoutl: eollostion).

Professor Adams points out that the many-
senipts show that Newton carriad his astro-
nomienl investigntions far further then La-
place supposed,  Many tbeolagical and his-

torical mennscripts which are i the Porte

mouth eollestion nre of no great value; some
on chemigtry and lchemy are of ¢ very litgle
interest in themsolves,' Newton ledft motes

| of ¢hemical experiments wade between 16758

and 1688, The most intes
alloys

Some of the papers left by Newton at his
death dealing with eolagical sod chrono-
loyrseal subjents were afterwanls publisbed
(BrewsTER, Life: "Neatow,vol. ii. chap, xxiii.)
Leeibmitzin 17 10had attacked Newton's philo-
sophy, and ina letter writtentothe Princessof
Wales in 1715 he made & number of charges

swling relsts to

| againet the relizious views of the ¥aglish,
| George I beard of the nrtack, and exprazesd

u wish that Newton shoald ve sly,and he was
thas brought into contact with the Prineess ;
in the course of eonversation with her, be
mentioned a system of ancient chronology
composed by him when in Cambridge, and
shortly afterwards guve her s copy. The
Abbt Conti, under 3 strict promiss of secTey,
was allowed to take a copy of it. On his

wards in Haydon Square, Minories, in a | return to France Conti violated hiz promiss

house pullmi down m 1852. From 1710 |

and guve it to Freret, who wrote & refuta-

until 1727 1o & large plain-built brick howee [tion and them hed it published without

(to which he added a small obsarvatary) | 2

Newton's permizsion. Newton had pegloctad

next Orange Stroet chapel in St, Martin's | to anawer two letrers on the subject, The

Strees, Leicester Square. A Societ ¥ of Arts | work was printed in 1795, and led to various

——— e
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c]i.-l‘u,-,-mns, in eonsaguences of which Newton
consented to propare hiscomplete work forthe
press, Tle died in 1727, hawever, bafore the
preparstion was vomplete, and the book was
isuad by Pemberton in 1728 under the title
of ¢ The Chronol v of Ancient. Kingdoms
Amended.” The book contains an sLzCImpe
to determine the dates of ancient cvents
from astronomice! considert ions. Itspositive
results are not of gresl importance, L‘-'w.ﬂ_\'
bocauwsr Newton was not 1n a Pesition 10
distinguish between mythical and historieal
events. Thos rreat attent 35 pawd to the
date of the Arguanutic expedition. Newton.
;n'-!’.‘n,-'l"'x. I ulex the | 1ALV S S Zu \‘.'\‘|I<'|I
ht be usad to verifr the views on
the chirvaclegical pointz denved in the main
from Prolemy, which were held in his time,
Thess views have sinee that date been provs i,
hr the Babrlonisls amd Firvptian records. to
he on the whole correct. A nol e ror
logienl woek @2 entitled ¢ Con ralions
about rectifying the Julian Calondsr,
Newton's theol 1] writings were lw:,'nvl
at an early 1 of his life. An secount of
them will be found in Be ter's* Life, vol, i, |
clap, xxtv. Some of them passed from Lady
L\HJ;II'_'I-.-H L0 her execntor, und thenes in
the hands of the Rev. J. Ekins, mector of Little
Sampfond, Essex, Newt )
vious to ) excelle
RIS yoand from JHEX canwards m:-'.'n*f.}»:-ml'.-l
with Locke on question= reluting to the intor-
pretation of propheey and ather thealagical
speenlations, M. Biet o avaurs to coa-
nect some of these writings with the serions
Ulness of 1603, bat without much suecess, |
In 1650 ho =ent to Locke hia * Historcal
Account of Two Notable Cosy al.?i-m- of the
3, dealing with the toxts 1 John v.
} arv three that bear record in
{ , the Son, and the Holy
3 and ¢ thre are one ;' and
I Tunothy il 16: ¢ Groat is the mystery of
¥ ‘God manifeated in the flesls.” Witly
irst text, Hort { Neaw Testament
" datates that st is certaindy an
piutaca: * There is no dence for the
insvrted words in Greek o¢ in sny langusge
but Latin before cent. xiv, . .. The words
earliest 1 the latter part of cent. v.”
appear W have besn unknown to
and were omitted by Lather in the
last edition of his ¢ Bible, thouph they were
afterwards wstored by his followers They
were also omitted by Erasmoes in his first two
ediwons, but inserted in the editi 1622
@ dizenezed by Simon m 1689, gnd
by Bentley in o public lecture,
Newton was of the same np';nion as these |

divines, and argued for the omission of the

®eLronomuy e

known pres

" Prywc's

| lat

Newton

words. Tn the secoad text, | Timothy i,
16, Newton meintained that the word G
was & corrupsion effected by changing &,
which ho suppased 1o be the correst resding,
into fe.  The correct reading is almost cer-
tainly i, not 4. Hort s ve*that there 3 no
trace of feos ULl the last third of eant, iv.’
Newwn placed its introduction nt a later
dnte,

Newton's desspn in writing to Looke was
that beshould 1ukethe menacript to lolland
and have it teanalated into French and pub=
lishod there,  Locke's contemplated journey
waz put off, and he vent the many seript, but
without Newton’s name, to Le Clere, wha
undertook to transleto and pablich 1t. New-
ton, who was not ot cnew informed thas the
manuseript had been sent, xnd, knowing thet
Laocke had non gone, sapposed that the mattor
had been dropped, changed his mind when he

| was told of Le Clere's wishes, and stopped

the publication. T Clere deposited the
manuseript m the libeary of the Remon-
strunts, sid o copy was published in an im-
perfoct form in 1754, A genuine edition
appeary 1 vol. v. of Horzley's ¢ Newtont
Opera I779-85, Tt was voprinted in 1830,
in support of the Socinian svstem, and the
views expressed in it have been quoted as
provisy Newton to be an anti-Trnitgrian,
They can hardly be pres=sed 20 far: they are
rather the strong expression of his Lestility
1o the unfair munner in whicl, in his opinion,
eertain toxts had been trestod with o view
to the support of the Trinitaries doctrine,

A third work, fisst printed in 1733, is
entitled © Observations upon the Prophecies
of Danicl and the Apocalypse” In it an
mterpretation is given of Daniels dresms,
and the relation of the Apecalypse to the
Books of Moses and to the prophecy of
Daniel 15 eonzidered.

A }-ihllr‘.'_m)ll.'_\’ aof Newton's works, toze-
ther with a st of haoke tllasteatiag hax life
and works, was published by G. J. Gray in
1588, This eontains 231 entries. To thess
some ten additions bave been made m the
interieaved eopy in Trinity College 1 tbrary.
The anly collecfed edition of his waorks is that
by Samuel Horsloy (five vols. 4to, 1770 83),
and thia is not complete. Some of his mathes
maticsl works were reprinted by Castillon st
Lananne in 1744, Of the ‘Principia’ three
editions appeared in Ensland in Newton’s
etime, the last, edited by Pemberton, being
published in 1796, Editions were published
tAmsterdam m 1714 and 1723, Pomber

| ton's edition was reprinted in facsimile at

(il.a-gnw by Sir William Thomson (Lord
Kelvin) and Profestor Blackburne in 1871,
In 1730 42 Le Sueur and Jacquier's edition

-
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appeared st Geneva. The ¢ Principia ' was
trunslated into Englisk by Motte mn 1729,
and a second edition of Moete's translation,
revised by W, Davis, was prnted in 1803,
Various editions of particular suctions have
appearsd.  The one chiefly wsod at Cam-
bridge is that of book i. sections 1 1ti., by
Percival Frost, 1858; 4to odition, 1883,
There gre numerous works illustrating and |
commenting on the * Principin.”  Brougham
and Routh published gn ¢ Analytical View?* |
in 18565, Dr. Glaisher’s bicentenary sd- |
dress ( Combridye Chromiele, 20 April, 1853) |
has been ofton referred to above, and is
specially important as containing Professor
Adums's view on vorions poants,

The ¢ Opties® first appenred in English in |
1704, with the two tmets ¢ Ennmerntio Li- |
néarum teetii Ordines "and* Tractatusde Qus-
draturs Curvarum,” It was tmnslated mto
Latin in 1706 by Samuel Clarke. A second
Finglish edition without the teacts appeared
inl718: athind in 1721 ; and & fourth, “ear-
reeted by the authors own hand, and left
before hiz death with the bookseller, in 1720, |

The *Optien! Loctures read in the Publick |
Schools of the Universty of Cambndoe,
Anno Dowmini, 1668, were fisst printed in
English in 1728, and in Latin in 1799, The
truct “Enumeratio” clossly resembled the
famouns * Iw A nalysi per i-Z:|rm'.inn-.~.'.,' which
wos first published 1z 1711, and wus edited
by Willinm Jomes. Newton's method of
fuxions nppearod in an Eoglish trnslotion
made by John Colson from an unpublisbed

Latin li:.\hl:fd.‘:'ipi under the title, * Mothod
of Fluxions and Infinite Segics) in 1736 |
[ef. Hovesox, JaMes. This was translnted
mto French by M, de Buffon in 1740, The
more tmportant of the works written in con-
nection with the dispute with Leibnitz have
boon l'l]’v‘ﬂ'l_\' guated, Biot and Lefore®s eli-
tion of the ‘ Commercium Epistolicum’ of
18536 contains sdditional information. The
‘Arithmetica Universaliz’ first appeared in
1707, edited by Whiston.

The persamal reminiscences of Newton are
not very numerous,  He wns not shove the
muddle size. Aecording to Conduits, * he had
& very lively and pivreing vve, o comely and
grucious sspoct, with o fine head of hair as
white as silvey,' Bishop Atterbury, however,
dogs ot altagerher agree with this, * Indesd,’
he says, ‘in the whole wir of his face and

make there was nothing of thae penotrating
sagneity which appears in his compasitions,”
fHe never wore spectacles, says Hearne,
‘und never lost more than one tooth to the
day of his death.” In money matters he was
very gemeroas and charitable, In manners
his appearance was ususlly untidy and

2 Newton
slovenly. There are many storses of his ex-
treme abesnce of mind when ootupled with
his work, Incharscter he was mast modest,
*Tdo not know what I may appenr to the
world” were his words shortly before hig
denth, ‘but to myself I ssem to have boen
only like & boy playing on the seashare, nnd
diverting myself in now and then finding a
smoother pebble or a prottier shell than ordi-
nary, whikss the zreat ocean of trath Jay 21l
undisvovered hatars me’ (Srexcr, Ance-
dutez, quoting Chevalior Rameay, p. §4),
Bishop Burnet speshs of him as the “ whitear,
zoul " bhe ever knew. At the same fime, 83
Locke points out, be was o little too =pt to
raise in himself sos picions where thess was
no ground for them, In the ContYoversics
with Hooke, Flamsteed, and Leibnitz, he does
NOL APPEAT a3 a generons apponent; he was
bimsull'trnnwn:».-n‘.ly hovest and nnything in
an adversary which appeared to him like
duplicity or unfair dealing nroused his fiercest
anger. e Morgan, who has taken 4 seveser
view of hix actions in these controvesajes
than his other b;v:'._'jr.l.p]n'l-,-, auys that ‘it s
enongh thet Newton is the greatest philo-
sopher, and one of the best of mwen: we ecan-
not find 1n his charucter an acquired {niling.
All his errars are to be troced to s disposi-
tion which z0ems to have been born with
bim. , . . Admitting them to the fullest ex-
tent, he remams an object of unqualified
worder, and all bat unqualified respoct.”
An estimate of his genius 1s impossible,
‘St gratulentur maortales tale tuntumque
extitisse Humani generis Decus’ are the
words an his monument nt Westminster,
while an Roohilises statue in Trinity Cal-
lege ehapel the inscription i ¢ Newton qui
genus bumanum ingenio superavit.” A1l who
bave written of him use words of the highest
admirution. (hn a tablet in the room in which,
Newton was born nt Woolstharpe manor-
bouse is inscribed the celebrated epitaph
wrtten by Pope -

Nuture znd Natzre's laus lay Bid iz night.:

God suid, *Let Nowton e, and all wyr Lighe.
Loplace speaks of the eauses ¢ which will
always assure to the “ Principia® a pro-emi-
nence above all the other productions of the
human intellect.’ Voltaire, who was present
ut Newton's funersl, and was profoundly im~
preased by the just homours paid to his me-
mory by ‘the chief men of the nation” always
spoke of the philazopher with reverence—s if
all the geniwzes of the universs assembled,
be should lead the band’ (MiRrIx Sgem-
1oex, Letters from en Emglieh Traceller.
1502, L 88-106),  “In Isesc Newton wrote
Macaulay in his Tistory ™ (i. 195), ‘two
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ems to have Leon born with
mitting them to the fallest ox-
g an objoct of unguxlified
Il bat unqualified Tespect.’
¢ of his genius is impoeaible,
tur mortales tale tantumque
= generss Ivens’ ame the
monument at Westminster,
biliae’s statue in Trinity Col-
® inscription is ¢ Newton qui
0 Ingvnso superavit.' All who
f him uze words of the bipkuse
18 teblet in the reoms in which
o at \\'n'nk:]nu*p.\ munoy-
ibed the eelebrated epitaph
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itire’s laus luy bid iy night. -
Newton e, and all wus ﬁgh‘..

of the canses ¢ which will

o the “Principia™ o Pre-eemi-
the other productions of the
5 \'._-Itnin'l, who was present

eral, and was profoundly im-
ust honours pud to his me-
of men of the nation,’ slways
losopher with reveronee - if
of the universe ussemblod,

the band’ (Mavrix Sywp.
rom an Ewglish Tre reller,
‘In Isase New ton,” wrote

4 ‘Hi;-l-‘fr_v R 19G), ‘two
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kinds of intellestyal ™
in common, and which are not often found
together in avery high degros of vigoar, bat
whick am nevertheloss equally nocessary in
the most sublime departaent of physics, were
united s they have noyer bezn united before
orfnes. . . . Innoother mind heve the do
monsteative faculty sod the imdeetive faculty
co-existed in such supreme excellencs and
pecfect hurmony.” -
Amang the portesits of Newtan the chief
axe: In the poasession of Losd Fortsmouth,
Hurstbonrpe Priors, not damaged at the

fire in 1891, (1) in the hsll, hesd signod |
G. Koeller, L1659 ; (2)in the }ull'unl-nnm, ‘

head by Kneller, 17025 (3) in the Iibeary,

bead by Thornbill, In the Poesession of |

Loed [.o"n'onﬂo'l:l_. Petworth House, (4) head
by Keeller.  In the possession of the Royal
Socity, (5) in the mewdingoroom, over the
pregident’s ehair, portruit hy Jervas, given
m 1717 by Newton ; (6) in the libeary, par-
xxit hy Vundertank, 1725, giver by Vip-
nolles in 154] ; (7) portrast by Vanderbank,
gwvent by M. Folkes, PRS.” In the

aession of Trinity College, Cambridge, (5)

oG
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the drawimg-roam of the Lodze, portruit by |
Thornlill, 1710, rivem l)}'”o‘.'llll‘y; ($inthe |

drawing-soom of the lodge, porteait given by

Sam Knight in 1752- {(10)in the dining-rooe |

of the lodge, head by Enoch Sevenan, given
by Thomas Hollis: (11) in the college bsll,
fall-length partrait by Rittg, 1725, mven by

R.Gale, prabably taken from Thormhill's pics |

ture, No. 8: (1) in the large combinstion-

Toom, portrait given in 1813 by Mrs, Ring of |
-~ * -

Resding, whose grandmother was Newtan's
niece; (13) in the small combination-room,
portmit by Vanderhack, 1795 (), givim by

- o | ol.

m'('rwi:cb h.:c ]h"'].: |
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anto-chapel.  Wordsworth in his ¢ Prelude *
(blc, ii1.) detected in Newton's ¢ silent face,’
as depeeted in this work of art,
The marble index of s mind for ever
Voyuging through strance sens of Thought,

'\luul'—
There i2 also s burst by Roubilige, I75), in
Trinity College Labrery, nnd 3 cast of Nyw-
ton's face, taken. in the opimion of competent,
Judges, during life, The Raoyal Scciety and
Trinity Colleg Poasess other interesting
relics.  Copies of the bust exzet at Bowood
Park, and elsgwhere,

[The mest complate Life of Nywton & that
|by Sr D, Browster, Memsoirs of the Life,
Wnitings, and Diseorerins of Hir Iswse Newtar,
185%; 2nd el 1860, Matecials for a lifo enl-
Jected by Conduiny are smoag the Portsmonth
MSS. By far the most valuablo collection of
fsets molating to him is the Synoptical View of
Newton's Life euntained in Neotn's correspan.
dimce with Cotes, edited by Edlestan in 1850,
Shorter notices hare besn fublished by Biot,
Biographie Universclle, travslated in the Li-
brary of Useful Know bafze. 1829, and by De
Morgan, Kuight's Portws Gallery, 1846, Ag
Eloge de M. Lo Chevalier Newlon was written
by Foutemells in 1728, partly from materials
|collectad by Conduitt. This and the noeousnt
2ven in Turmor's collestion for the Histary of
the Town and Soke of G mntham, 1506, are basnd
of 3 sktch drvwn ap by Cooduitt mon after
Newtoa's death, Pemberton's View of Siz Isae
| Newton's Fhile wophy, 4to, 1728, is interestisg as
% the dcenunt of & mear friend, and Rigaud’s
Historieal Exsy on the first pablioation of Sir
L Newton's Principis aboosds wizh impottunt
and acenrate inforestion, Maclaurin's Ascoant
of Sie I Nowton's Philasophienl Discarerica,
1775, should be mentioned Tall's Shaort, History

R, Smith, 1760, (14) in library, portrait by | of )lmhcm:uE\-a,(.';«mbndm«,1&93 contaimsa valy-

Vanderbunk (taken at r!wugm‘nt'v-u,'lny-rhrw,
after the publication of the third edition of
the * Principia '), purchasod by Trinity Col- |
lege in 1850, Yn the Pepys colloction thers
i3 & drawing, probebly from Kneller's por- |
trait (No, .

Many of the nbove hve been engraved. The
engruving which = best known is one of No, 4
by J. Smith in 1712, This was done agam by
Simon 1712, Faher, Esplen 1748, and Fry.
The engraving from the picture in the l’»‘yys ;
collection is also well known, The Vander. |
bank portrait of 1725 was engraved by Vertue
in 1726, A. Smith, and Faber. There i3 a |
merzotint by MacA rdell, 1760, of Enoch |
Seeman's picture, snd an engraving by T, 0.
Barlow of the Kneller pieture of 1689°(No, 1
ahove).

A very beautifol statue by Roubilise was

iven to Trinity College by the master, Dr,
§<obe.-l Smith, in 1730, and is now in the

L

| able acooent of Nywton's mathemation] writings:
whilo Xall's Esssy an Newton's Principia, Cam.
bridze, 1853, frivesa full aceount of the writing of
the Principia, sad contains serersd lettars not piey-
victaly prioted. Inaddition to the works alrady
mentiossd impertant collectiss of litters aro 1o
bo found in HRaphsom's H istory of Fluxions,
1715; Rigsud's Correspondence of Seientifie
Mem, reyrinted from arigioals in the possesion
of the Earl of MacelesSield, Oxford 1841 ; Leib-
mite's Muth. Sehriften, Berlis, 1549 ; Baily's Lifa
of Flamsteed, 1, odon, 1825 ; Des Maizsany' Re-
curdl do divirses Pheces sur Ia Thilosopbie, &e,,
Amsterdam, 1720: 2ad o, 1740; and Bireh's
History of the Roynl Society, 1756 ; Speneny
Aneedotes, 1820 ; f;xuhg{q s Memoirs (Surtecs
Soe )] R T @

NEWTON, JAMES (1670 #-1750),

botanist, born probably ahout 1670, gradu-
ated MLD., and suhs uently, according to

i Noble, kept o private lunatic asylum near

Islington turnpike (Hioyr. Hiys, of England,




