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PREFACE. 

NEWTON'S Pkilosopkim Naturalis Principia Mathema
tica, the most remarkable production of the human intel
lect that has yet been seen on the earth, whose mysterious 
path through space was first explained in its pages, was 
published about the middle of the year 1687, a few 
weeks after his appearance before James's Ecclesiastical 
Commission, as the upholder of the rights of his Univer
sity and the laws of the realm, against the aggressions of 
arbitrary power. We are not informed how many copies 
of the work were printed, but the number probably was 
not large. If the extent of the impression had been 
rigorously limited to the number of persons likely to 
comprehend its contents, the volume would now have 
been one of excessive rarity. The work, however, seems 
to have found a readier sale than the abstruse nature of 
the subject and the engrossing interest of politics at that 
crisis of our history might have prepared us to expect; 
and the sensation which it produced was long remem
bered, even by those who saw but darkly that the veil 
was now raised from the face of nature, which succes
sive generations of philosophers, from the first dawn of 
science, had vainly endeavoured to draw aside. It is 
true that, in a legal argument by Lord Mansfield. when 
Solicitor-General, the names of Locke and Newton are 
coupled with that of the author of Paradise Lost, as 
affording instances of the neglect shewn to works of 
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x PREFACE. 

genius for a considerable time after their being given to 
the world. Dugald Stewart has assigned good reasons 
for doubting the correctness of the statement with re
spect to the Essay on the Human Understanding, and 
I believe the assertion to be equally unfounded as predi
cated of the Principia, except so far as the slow recep
tion of the Newtonian doctrines, in some parts of the 
continent, may be considered as supplying ground for 
affirming the fact. Doubtless there were others besides 
Locke who tried to master the first principles, read the 
enunciations of the propositions, and accepted them 
either on the faith of the author's own word, or in re
liance upon the judgment of some known mathematician; 
nor was Bentley, we may rest assured, the only person 
in that inquisitive age who was struck with the wonder
ful truths developed by the new philosophy, and strove 
to attain to an intellectual appreciation of them. Locke's 
more popular book appeared in 1690, and a second edi
tion was published in 1694. The Principia seems to 
have been sold oft'with almost equal rapidity. In 1691 
we hear of an improved edition of it as being in contem
plation. In 1694 Newton renewed his attack on the 
lunar and planetary theories with a view to a new edi
tion of his book. And if Flamsteed, the Astronomer
Royal, had cordially co-operated with him in the humble 
capacity of an observer in the way that Newton pointed 
out and requested of him, (and for his almost unpardon
able omission to do so I know of no better apology that 
can be offered than that he did not understand the real 
nature and, consequently, the importance of the re
searches in which Newton was engaged, his purely empi
rical and tabular views never having been replaced in his 
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PREFACE. 

mind by a clear conception of the Principle of Universal 
Gravitation,) the lunar theory would, if its creator did 
not overrate his own powers, have been completely in
vestigated, so far as he could do it, in the first few 
months of 1695, and a second edition of the Principia 
would probably have followed the execution of the task 
at no long interval. But science and the world were not 
destined to such good fortune. Flamsteed's infirmities 
of temper and bodily health conspired to thwart Newton's 
plans for the first half of the year just mentioned; and 
the imperfect manner in which the Astronomer-Royal 
then met his wishes, leaves it uncertain whether we are 
to attribute the entire blame of the non-completion of 
the lunar theory in the latter half of the year to the 
circumstance of steps being at last taken by Newton's 
friends to provide for his material interests. His ap"
pointment to the Wardenship of the Mint in March. 
1696, was a bar to the further prosecution of his re
searches in physical astronomy. Henceforward his offi
cial duties made it impossible for him to work continuously 
at his former pursuits: his studies in mathematics and 
natural philosophy were by snatches and in the intervals 
of business. We shall accordingly find, when at length 
his consent to a new edition of the Principia was wrung 
from him, that his necessary avocations seriously inter
fered with the progress of the work through the press. 
But his removal to a new sphere of labour did not abate 
his zeal for the promotion of science: the starving 
mathematician found in him a kind and liberal patron, 
and he was always ready with his purse and counsel to 
encourage any rational attempt to extract from nature 
more of her secrets. 
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PREFACE. 

Probably as good an idea may be formed of the 
actual feeling which prevailed with reference to the 
demand for a republication of the Principia, until the 
time when a new edition was finally determined upon, 
as would be conveyed by any description that I could 
give, if I cite a few notices referring to the subject, 
extracted from various contemporary letters and journals. 

1691 Dec. 18. Fatio writing to Huygens from London 
says: "Mr. n est assez inutile de prier l\P Newton 
de faire une nouvelle edition de son livre. Je 
I'ai importune plusieurs fois sur ce Slijet, sans 
l'avoir jamais pu flechir. Mais il n'est pas im
possible que j'entreprenne cette edition; Ii quoi 
je me sens d'autant plus porte, que je ne crois 
pas qu'il y ait personne qui entende Ii fond une 
si grande partie de ce livre que moi, graces aux 
peines que j'ai prises et au temps que j'ay 
employe pour en surmonter l'obscurite. D'ail
leurs je pourrois facilement aller faire un tour 
Ii Cambridge, et recevoir de Mr Newton m~me 
l'explication de ce que je n'ai point entendu ..... " 

Again, on Feb. 5, 1692 he writes: "Je n'ai encore ni aban
donne, ni embrasse absolutement la pensee de 
faire une seconde edition du livre de Mr N ew
ton." 

1692 "Mr Newton is preparing a new Sy8tem of Philo
aophy, wbich will be much larger and plainer 
than his Principia Philosophiae N aturalis Phy
sico-Mathematica." (De la Croze's Wora of 
the Leamedfor Jan. 1691. p. 269, under the head 
of II Cambridge.") 

"According to the best of our advices nothing 
considerable is doing new at Cambridge, but 
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PREFACE. 

Mr Newton's new System of Philosophy, and 
Mr Barnes's edition of Euripides." (Id. for 
March and April 1692, p. 398.) 

1694 May 29~ Huygens, in a letter to Leibniz,. speaks of 
"la nouvelle edition" of the Principia, "que doit 
procurer D. Gregorius." 

Nov. 1. "I desire only such observations as tend 
to perfecting the theory of the planets, in order 
to a second edition of my book. " Newton to 
Flamsteed (Baily, p. 138.) 

1697 Dublin, Nov. 4. "I hear Mr Newton's Phil. Nat. 
Prin. Math. is out of press, and that he designs 
a 2nd Edition. Pray advise him to make it a 
little more plain to Readers not so well versed 
in Abstruse Mathematicks, a few Marginal Notes 
and references and Quotations would doe the 
business!' (P. S. to a letter from W. Molyneux 
to Sloane. Orig. Lett. Blc. Roy. Soc. M. I. 99.) 

1699 July 15. J. Monroe, writing from Paris, says that 
Malebranche "mightily commends l\Ir Newton, 
adding at the same time that there were many 
things in his book that passed the bounds of his 
penetration, and that he would be very glad to 
see Dr Gregory's critick upon it." Orig. Lett. 
Bk. Roy. Soc. M. II. 10. (Comp. Addison's ac
count of his visit to Malebranche at Paris, in 
the latter half of the year 1700. "His book is 
now reprinted with many additions, among which 
he shewed me a very pretty hypothesis of colours, 
which is different from that of Cartesius or Mr 
Newton, tho they may all three be true. He 
very much praised Mr Newton's mathematics, 
shook his head at the name of Hobbes and told 
me he thought him a pauvre esprit." Letter to 
Bp. Hough from Lyons, Aikin's Life, I. 91.) 
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xiv PREFACE. 

1700 Febr.~. "J'ai appris aussi (je ne ~ ou) qu'n 
donnera encore quelque chose sur Ie mouvement 
de la Lune; et on m'a dit aussi qu'n y aura 
.une nouvelle edition de ses principes de la 
nature." (Leibniz to T. Burnet, Opp. Tom. VI. 

pars I. p. 266.) 

July 4. cc The Royal Society have laboured to get 
his Theory of the Moon, Book of Colours &c. 
printed, but his excessive modesty has hitherto 
hindered him, but the Society will do what 
further they can with him." (Sloane to Leibniz. 
Orig. Lett. Bk. Roy. Soc. S. II. 14.) 

1701 In some MS. memoranda by David Gregory, dated 
Oxon. 21 May, of a variety of points upon which 
he wished to consult Newton we find the follow
ing: "To see if he has any design of reprinting 
his Principia Mathema.tica. or any other thing." 
(Rigaud, Appendix to Essay, p. 80.) 

11702, Monday } Nov. 30. cc He owns there are a great 
many faults in his book, and has crossed it, 
and interleaved it, and writ in the margin of 
it, in a great many places. It is talked he 
designs to reprint it, though he would not 
own it. I asked him about his proof of a 
vacuum, and said that if there is such a matter 
as escapes through the pores of all sensible 
bodies, this could not be weighed ..•.. 1 find he 
designs to alter that part, for he has writ in 
the margin. Materia sensibilis; perceiving his 
reasons do not conclude in all matter what
soever." Bd. Greves to Lord Aston (Tixall 
Letters, II. 152), giving an account of a visit 
which he had paid to Newton the preceding 
Thursday in company with Sir E. Southcote 
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PREFACE. xv 

at the request of Lord Aston, II a great lover 
of the mathematics, who would gladly be satis
fied in a difficulty or two of that science." 

1704 Nov. 15. II The book {Newton's Optics} makes 
no noise in town, as the Principia did, which 
I hear he is preparing again for the press with 
necessary corrections." (Flamsteed to Pound, 
Greenwich MSS. XXXIII. 81.) 

The book had now become extremely scarce, and 
proportionately dear. Sir William Browne, who took 
his B.A. degree in 1711, states that when he was at 
Cambridge, he gave two guineas for a copy, "which was 
then esteemed a very cheap purchase." (Speech at 
Royal Society, Nov. 19, 1772, whpn he was eighty years 
of age, in Nichols's Lite'rary Anecdotes, III. 322.) Its 
original price seems to have been lOs. At last, in the 
beginning of 1709, Bentley's importunity prevailed over 
the scruples of the author, and induced him to entrust 
the superintendence of' a new edition to the care of a 
promising young mathematician, Roger Cotes, Fellow 
of Trinity College, and recently appointed Professor of 
Astronomy and Experimental Philosophy. "ltaque cum 
Exemplaria prioris Editionis rarissima admodum et im
mani pretio coemenda superessent; suasit Ille crebris 
efHagitationibus et tantum non objurgando perpulit deni
que Virum Prmstantissimum, nec modestia minus quam 
eruditione summa Insignem, ut novam hanc Operis Edi
tionem, per omnia elimatam denuo et egregiis insuper 
accessionibus ditatam, suis sumptibus et auspiciis prod ire 
pateretur: Mihi vero, pro jure suo, pensum non ingra
tum demandavit, ut quam posset emend ate id fieri cura
rem." (Cotes, Pref. to 2nd ed.) In a letter to Professor 
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Sike, dated March 31, 1706 (the true date of which, I 
apprehend, from internal and external evidence, which 
it is not necessary to adduce here, to be 1709), Bentley 
says: ,e Pray tell Professor Cotes, that the book in your 
parcel, directed to him, is presented by Sir Isaac N ew
ton; let him read it over with care, and I will tell him 
further of it in a particular letter. The bundle of wood 
cuts were found by Sir Isaac in his study, some of which 
he thinks may belong to the future sheets of his book. 
In the printed book are folded the MS. sheets that Sir 
Isaac has now finished." (Bentley's Correspondence, 
p. 231. Lond. 1842.) The book here alluded to was pro
bablya copy of the Principia, containing Newton's MS. 
corrections and additions. This does not seem to have 
been the copy from which the second edition was printed, 
unless it was sent back to Newton for further modifica
tion. In May following, Cotes received intimation from 
Bentley that Newton would be glad to see him in town, 
and to put into his hands part of his revised copy of the 
Principia. The reader is now at the point where the 
Correspondence now offered to the public commences. 

This Correspondence, consisting of the letters which 
passed between Newton and Cotes relative to questions 
that arose connected with the new edition of the PI"in
cipia, in the course of its passage through the press, is 
preserved, with some of the MS. sheets of Newton's in
terleaved copy of the first edition, and various mathe
matical papers in Cotes's handwriting. in the library of 
Trinity College. It was "collected from amongst the 
loose papers bequeathed" by Dr Robert Smith to the 
Rev. Edward Howkins, Fellow of Trinity College, who 
in 1779 demised the Collection, with a profile of New-
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ton, a lock of his hair, and other objects of interest, to 
the Society. The papers had come into Smith's posses
sion on the death of Cotes, who was his cousin. In their 
original state they contained among other things, which 
were afterwards lost, about twenty or thirty letters, 
written by Newton to Cotes "during the printing of the 
2nd edition of the Principia," which were borrowed 
from Smith by Conduitt, who was collecting materials 
for a Lifo qf NerDWn, and were never returned. They 
will, I suppose, be found among the papers which have 
descended with other property of Newton's from his 
niece, Catharine Barton (who married Conduitt), to the 
Earl of Portsmouth. Smith, in 1757, endeavoured, with 
the assistance of a friend, to obtain a clue to these letters 
which had belonged to him. and instituted inquiries, 
which were equally unsuccessful, respecting a common
place book of Newton's, "bound in green parchment," 
which he had formerly seen in the hands of William 
Jones, the father of the celebrated orientalist. Some 
correspondence which took place with reference to this 
subject is bound up with the Newtonian Letters and 
Papers. 

The late Mr Kidd, in 1796, saw in the possession of 
the Rev. Thomas Jones, Fellow of Trinity College, a copy 
of the Principia, "with an astonishing quantity of addi
tions and corrections" in Newton's hand. "Numerous 
loose papers of 4to form covered with diagrams and 
writing were placed between the leaves in different parts 
of the volume," which contained also "a loose copy of 
Halley's laudatory verses on the Principia, corrected 
throughout by the hand of Dr Bentley." Jones stated 
that this interesting volume was given to him by Mr 
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Davies, Senior Fellow of Trinity College, who received 
it from Smith, and he from Newton. All attempts that 
have been recently made to discover its existence· have 
hitherto failed. I am inclined to think that it may be 
the identical volume alluded to in Bentley's letter to 
Sike, quoted above, in which case a link must be in
serted in the chain of its transmission between Newton 
and Smith. 

Of the other letters in the Trinity College Newtonian 
Collection which have been admitted into this publica
tion, those which were not written by or to Newton 
will be found, with few exceptions, to refer to him in 
some way or other, and to throw light upon the scien
tific history of the time. 

The Appendix contains various letters and papers, 
of more or less interest, from Newton's pen, collected 
principally from original sources. For details of these, 
and of other matter which is placed before the Corre
spondence, the reader is referred to the Table of Con
tents~ 

The Portrait which accompanies this Work is taken, 
by the obliging permission of the Master and Fellows of 
Magdalen College, from an original drawing in Indian 
ink, which is preserved in the Pepysian Collection. It 
is uncertain when Pepys first became acquainted with 
Newton, but there is reason to think that their acquaint
ance began a short time previous to the Revolution, and 
they are known to have been on intimate terms in 1691 
and 1693. The absence of Newton's name from the 
long list of persons who received at Pepys's funeral, in 
1703, some token in memory of the deceased, may create 
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a SUSpICion that their intimacy did not ripen into a 
friendship that continued unbroken to the last; a cir
cumstance which need not excite much surprise when 
we reflect that neither the politics nor the morality of 
the Secretary of the Admiralty, under the two last 
Stuart kings, were at all congenial to Newton's taste. 
In assigning, therefore, the date of the portrait to the 
period of a few years on either side of 1691, we shall 
not perhaps be very wide of the truth. If this supposi
tion be well-founded, this portrait may be considered as 
the most interesting of all the known portraits of our 
philosopher, as representing him at a time of his life the 
least remote from those memorable eighteen months 
which it cost him to produce the great work that has 
immortalized his name. 

The public is indebted to the liberality of the Master 
and Seniors of Trinity College for the appearance of the 
present volume. 

TaJMTT COLLEGB, CAlIBRIDGB, 

October 1850. 
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SYNOPTICAL VIEW 

OF 

NEWTON'S LIFE. 

Quo fit ut omnia 
Votid pateat veluti deacripta tabellA 
Vita seDi ... 

1642 Dec. 25. Is,ucNEWTON bom at WooJsthorpe, near Grantham, 
Lincolnshire ('). 

1655 Sent to Grantham School. 
1656 Taken away from school and put to agricultural employment. 
Reads mathematics while watching the sheep, and in consequence 
1660 Sent back to school with the view of his going to College. 
1661 Jun. 5. Admitted Subsizar at Trin. Coli. 

July 8. Matriculated SizarC) (Quadrantarius). 
1664 Feb. 19. Observations on two halos about the Moon (I). 

Thursday, Apr. 28. Elected Scholar (4040 vacancies). 
1665 Jan. Takes B.A. degree with 25 other Trinity mene). 

May 20. Paper on fluxi!'ns('}, in which the notation of poi"" 
is used. 

Nov. 13. " Discomse" on fluxions and their applications to 
tangents and curvature of curves('). 

1666 In the beginning of this year (the year beginning March 25) 
"applies himself to the grinding of Optic glasses of other 
figures than spherical," and "procures a triangular glass prism 
to try therewith the celebrated Phenomena of Colours:" 
DIBCOVEBB THE UNEQUA.L REFIUNGIBILITY OF LlGBTr), and 
abandoning in consequence the idea of improving the refract
ing telescope, leaves off his" glassworks," and toms his atten
tion to "Reflections," but while engaged thereon is "forced 
from Cambridge in {June} by the intervening plague('), and 
it was more than two years before he proceeded further." 

May 16. Another paper on fluxions. 
First idea of gravity occurs to him from observing the fall of an 

apple (I) in the garden at W ooJsthorpe; proves (from Kepler's 
3d law) that it mDBt vary inversely as the square of the 
distance. 

b 
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1666 Octob. Small tract on fluxions and fluents with their applica
tioDS to a variety of problems on tangents, curvature, areas, 
lengths. and centres of gravity of curvcs('O). 

Nov. Small tract similar to the preceding, but apparentIymore 
comprehensive (11). (Notation by poifitl in first and second 
fluxions. Bam of his larger tract of 1671). 

1667 Oct. 1. Elected minor fellow(,,). Spiritual Chamber("). 
1668 March 16. Admitted major fellow. 

July 7. Created M.A.(U) 
Makes a reflecting telescope('") (probably towards the end of the 

year): is interrupted until the autumn of 1671. 
1669 Feb. 23. Describes his Reflecting Telescope in a letter to a friend. 

May 18. Letter of advice to his friend Francis Aston. 
July 31. His.lh Aflal9ri sent by Barrow to Collins. 
Oct. 29. Appointed Lucasian ProfessorC"). 
Dec. Writes notes upon Kinkhuysen's Algebra sent by Collina 

through Barrow. 
1670 Jan. 19. Letter to Collina(U). (Summation of harmonic series. 

Solutiou of equatioDS by tables. Is writing notes at his 
leisure upon Kinkhuyaen's Algebra). 

Feb. 6. Letter to Oollina. (Solution of annuity problem, given 
all the other quantities, find the rate per cent. Kinkhuyaen's 
Algebra Dot worth the pains of a formal comment). 

--18. Letter to Oollina(1). (Could give exacter solutioDS 
of the annuity problem, but !tas no leisure for computations. 
Sees also a way of summing a harmonic series by logarithms). 

July 11. Letter to Collina (with his notes upon Kinkhuysen's 
Algebra) (It). 

-- 16. Letter to Collins (proposing to make further additions 
to Kinkhuysen's Algebra, which is accordingly sent back for 
the purpose). 

Sept. 27. Letter to Collins (two mean proportionals cannot be 
found by trisecting an arc. General methods best adapted for 
iastruction. Kinkbuysen's Algebra not so imperfect as he 
had thought). 

1671 July 20. Lett.er to Collins. (Prevented by a sudden fit ohick
ness from visiting him at the Duke of Buckingham's installa
tion as Chancellor. Will uot, he fears, have time to return 
to discourse of infinite series before winter. Approximate 
sum of harmonic series). 

Antumn. Makes his 2nd Reflecting Telescope (in its essential 
parts like the former): it is sent up in December "for his 
Majesty's perusal(IO)." 
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1671 Dec. 21. Proposed candidate at the Royal Society by Dr Seth 
Ward, Bishop of Salisbury. 

(Towards the end of the year) occnpied in eularging his method 
of infinite series("), and preparing 20 Optical Lectures for the 
press. 

1672 Jan. 6. Letter to Oldeoburg(D). "alWing and enlarging the 
{Latin} description(21) of his instrument which had been sent 
him for his review before it should go abroad" to Huygens at 
Paris. 

-- 11. Elected Fellow of the Royal Society. His telescope 
the subject of conversation at the meetiDg: the revised de
scription of it read (M). 

-- 18. Letter to Oldenburg on "a fit metalline matter" for 
the specula: (announces his intention of sending to the Royal 
Society" an account of a philosophical discovery," .. being the 
oddest, if not the most considerable detection, which hath 
hitherto been made in the operations of nature," viz. the C011l

position of light). 
- 29. Letter to Oldenburg on the proportions of ~nic and 

bell-metal for specula. 
Feb. 6. Letter to Oldenburg communicating his discovery of 

the unequal refrangibility of the rays of light (read to the Soc. 
Feb. 8: printed in the Trans. for Feb. 19). 

- 10. Letter to Oldenburg. in acknowledgment of the flat
tering reception of his letter of Feb. 6, and acceding to the 
wish of the Society that it should be printed. 

-- 20. Letter to Oldenburg, .. promising an answer to Mr 
Hooke's observations upon his new theory of light and colour," 
and acknowledging "the handsome and ingenious remarks" 
in Huygens's letter on his telescope (read to the Soc. Feb. 
22). 

lIarch 16. Letter to Oldenburg(2I). , 
- 19. Letter to Oldenburg, "containing eeveral particu

lars relating to his new telescopeC")," (read to the Soc. March 
91: printed in Trans. for March 26). 

- 96. Letter to Oldenburg, "containing some more par
ticulan relating to his new telescope (If)," (read to the Soc. 
March 98: printed in Trans. for Apr. 22). 

- 30. Letter to Oldenburg, "containing his answer to the 
difficulties objected by M. Auzout against his reflecting tele
scope; as also the queri~ of M. Denys concerning it; together 
with his propoeal of a way of using, inskad of the little oval 

b2 
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metal, a crystal figured like a fl." prism(")." (Read to Sue. 
Apr. 4: extract printed in Trans. for Apr. 22). 

1672 Apr. 13. Latin letter to Oldenburg, in answer to the objections 
of Pardies (professor in the college of Clermont, in Paris) 
against his theory of light and colours (read to the Soc. Apr. 
18: printed in Trans. for June 17). 

Same date. Letter to Oldenburg, "answering some experiments 
proposed by Sir Robert Moray, for the clearing of his theory 
of light and colours(,,)" (read to the Soc. Apr. 18: extract 
printed in Trans. for May 20). 

May 4. Letter to Oldenburg, "containing his judgment of M. 
Cassegraine's telescope" (read to the Soc. May 8: printed in 
Trans. for May 20). 

-- 25. Letter to Collins (does not intend to publish his 
lectures) (10). 

June 11. Letter to Oldenburg("), accompanying (1) his 2nd 
answer to Pardiee, who is. satisfied by it, (printed in Trans. 
July 15), and (2) his answer to Hooke's" considerations upon 
his discourse on light and colours" (part of it read to the Soc. 
June 12: printed in the Trans. Nov. 18). 

- 19. Letter to Oldenburg from Woolsthorpe. 
July 6. Letter to Oldenburg from Stoke, in Northamptonshire, 

in answer to an inquiry concerning refraction, and containing 
8 queries to test his theory of light and colours (partly printed 
in English and Latin in the Trans. July 15). 

-- 8. Letter to Oldenburg from Stoke (containing remarks 
upon Huygens's letter of July 1, N. 8.)(U). 

- 13. Letter to Collins from Stoke. 
- - Oldenburg -- in which he repeats his 

inquiry about the .. feet telescope, and desires to know the 
terms on which Cox will make one. 
~ 30. Letter to Collins with a copy of his edition of Vare

nins's GeographyC'). 
- - Letter to Oldenburg(N). 
Sept. 21. Letter to Oldenburg, in answer to one from Olden

burg of the 17th, inquiring whether the duplicate of July 16 
had come to hand: (had drawn up some experiments adapted 
for determining the queries in his letter of July 6, and had 
intended from them to prove varioUf propositions relating to 
colours by means of definitions and axioms, but prevented by 
other business from carrying out his design. But if the answer 
to Hooke will conduce to the determination of any of the 
queries, it may be published). 
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1672 Dec. )0. Letter to Collins, containing (1) an account, requested 
by Collins io a letter received two days before, of his method 
of tangents("), and (2) "a long scribble" 00 James Gregory's 
observations upon his paper on Cassegrain's telescope. (Very 
glad to have Barrow again, especially as Master). 

1673 Marcil 5. Joins in a protest against the claim of the Heads of 
Houses to nominate for the Public Oratorship. Votes for 
Isaac Craven of Trin. Coli. (not nominated)(II). 

- B. Letter to Oldenburg (desires to withdraw from the 
Royal Society)(It). 

Apr. 3. Letter to Oldenburg, in answer to Huygens's letter of 
Jan. 14 (read to the Soc. Apr. 9: printed in Trans. Oct. 6). 

-- 9. Letter to Collins (containing remarks upon Gregory's 
.. candid reply"). 

May 20. Letter to Collins (II). 
June 23. Letter to Oldenburg, thanking Huygens for the pre

sent of his Horologium OlCillatwium, and replying to his 
remarks (in his letter of Jun. )0) upon Newton's letter of 
Apr. 3 (partly printed in Trans. July 21)("). 

Sept. 17. Letter to Collins: (postpones further discuBBion of 
telescope until Gregory pays his expected visit to Cambridge). 

1674 June 20. Letter to Collins: (Ilorizontal velocity of a bullet not 
uniform. Value of y in ,. + ~y - bl = 0). 

Nov. 17. Letter to Collins: (mentions rules for solving incom
plete equations by logarithms). 

Dec. 5. Letter to Oldenburg: declines to take any notice of 
Linus's ,. conjecture:- however Oldenburg may direct him to 
the figure in the 2nd answer to Pardies, and signify .. but not 
from me," that the uperiment with the prism was made on 
clear days, with the prism close to the hole and the coloured 
image, not parallel but transverse to the axis of the prism. 
(A letter was written by Oldenburg accordingly, and printed 
without Newton's knowledge in the Trans. Jan. 25, 1675). 

1675 Chemical pursuits("). 
Jan. 22. Letter to Michael Dary (length of an elliptic arc). 
- 28. Excused the weekly payments to the Royal Society(fl). 
Feb. lB. Admitted F.R.S.(O). 
Apr. 27. Obtains from the Crown a patent allowing the Luca

sian Professor to hold a fellowship without being obliged to 
go into orders(U). 

May B. Letter to Johu Smith (construction of tables of square, 
cube, &0. roots)(H). 4 
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]675 ~:~. ~. } Letters to the same on extraction of roots. 

)676 

Nov. 13. Letter to Oldenburg, with minute directions for Linus 
bow to make the spectrum experiment: (communicated to 
the Soc. Nov. 18: principal part of it printed in Trans. Jan. 
24, 1676) e'). Offers to send a paper on colours. 

-- 30. Letter to Oldenburg (is adding "an hypothesis" con
cerning light to his paper on colours. Description of e&r

trumpet) (M). 
Dec. 1. Gives a copy of Irenreus (Paris, ]675) to College 

Library. . 
Decemb. Sends to the Roy. Soc. his papers, containing (1) his 

Hypothesis explaining the properties of light, (2) his explana
tion of the colours of thin plates, and of natural bodies("). 

Dec. 14. Letter to Oldenburg (suggesting that the glass in the 
electrical experiment should be nearer the table than he had 
.tated in his paper). 

- 21. Letter to Oldenburg, with (1) further directions 
respecting the electrical experiment (read to the Soc. Dec. 30("), 
and the experiment ordered to be made at nen meeting), and 
(2) remarks on Hooke's" insinuation." 

Communicate. to Mercator hie explanation of the Moon'. Ii
hration ("). 

Jan.]o. J..etter to Oldenburg, containing (I) suggestions re
specting the electrical experiment, (2) remarks upon Hooke's 
.. ill8inuations." (8) further directions for Gascoines how to 
make the .pectrum experiment. Oldenburg (Jan. 18) sends 
them to Gascoines, who requests Lucas (Linus'. BUcceR80r in 
the mathematical chair at Liege) to make the experiment. 
(Last part of the letter printed in TraIlS. Jan. 24, 1676). 

-- 13. At the meeting of the Royal Society, the electrical 
experiment being made according to Newton's "more par
ticular directions succeeded very well." "It was ordered that 
Mr Newton should have the thanks of the Society for giving 
himself the trouble of imparting to them such fuU iDBtructions 
for making the experiment." 

- 20. On the reading of tbe first 15 "observations" of 
Newton's discourse, the Society were .. 80 well pleased" with 
them, that Oldenburg was ordered to desire him "to permit 
them to be published together with the rest." 

.. A passage W88 al80 read from his letter of Dec. 21, "stating the 
difference between his hypot~ and that of Mr Hooke," in 
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allusion to what had fallen from Hooke at the meeting of 
Dec. 16. 

1676 Jan. 25. Letter to Oldenburg, in acknowledgment of the 
favourable reception of his papers ( .. ), with alterations to be 
made iu them. (Read to the 800. Jan. 27). 

Feb. 3. On the reading of Newton's observations on colours, 
a discossion arose as to whether the difFerence of colour in the 
rays of light was not to be attributed to the ditferent velocities 
of the pulses rather than, as he thought, to a coDDate ditFenmce 
of refrangibility in the rays themselves. Hooke mr:pressed 
himself in favour of the fonner explanation. Bee Newton', 
Letter of Feb. 15. 

-- 15. Letter to Oldenburg, answering the objection that 
had been raised at the meeting of Feb. 3. 

-- 29. Letter to Oldenburg, occasioned by his having read 
in the Trans. for Jan. 24, Linns's letter of Feh. 25, 1675: it 
contains a particular answer to that letter, followed by expla
natory remark. for the behoof of Linus's friends. (Printed in 
Trans. March 25). 

Apr. 26. Letter to Oldenburg, thanking him for "motioning 
to get" the spectrum experiment tried before the Royal 80-
ciety(Il). Remarks upon Boyle's paper on the incalesceuce of 
gold and mercury. 

May II. Letter to Oldenburg, thanking him for getting the 
experiment tried: during the summer may possibly work at 
his long-projected discourse about the prismatic colours(u). 

June 8. At a meeting of the Soc. a letter from Lucas to Olden
burg (Liege, May 27) was read, containing partly an account 
of the succeaa of the spectrum experiment, partly some new 
ohjections against Newton's tbeory of light and coleurs. A 
copy of the letter ordered to be sent to Newton immediately: 
printed in Trans. for Sept. 25. 

-- 13. Letter to Oldenburg, containing a general anewer to 
Lucas with a promise of a particolar one, and also "lOme 
communications of an algebraical nature for M. Leibniz, who 
by an express letter to Mr. Oldenburg had desired them." 
(read to the Soc. June 15: the part for Leibniz(") was sent 
to him at Paris, Jnly 26). 

Aug. 22. Letter to Oldenburg(") (accompanied by another 
dated Aug. 18, the latter being an answer to Lucas, printed 
in Trans. for Sept. 25). 

Sept. 5. Latter to Colline. (Infinite Series of no great lise in 
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the numerical solution of equations. The Univenity pleSS 
cannot print KillkhuyeeD's Algebra: the book is in the hands 
of a Cambridge bookseller with a view to its being printed: 
ahall add nothing to it. Will alter an expression or two in 
his paper about in6nite series, if Collins thinks it should be 
printed). 

1676 Oc::t.~. Latin letter to Oldenburg(") for Leibniz, who desired 
explanation with refenmce to· some points in the letter of 
June 13. 

- 26. Letter to Oldenburg, with corrections for his letter of 
Oct. 24. &c.(") 

Nov. 8. Letter to Collins, thanking him for copies of the letten 
of Leibniz and Tschlrnbaus, with remarks shewing that Leib
oiz's method is not more general or easy than his own(·'). 

-- 14. Letter to Oldenburg (cider-fruit-trees: Lucas's 2nd 
letter: further alterations of his letter of Oct. 24)("). 

-- 18. Letter to Oldenburg (answer to Lucas will not be 
ready 80 800U as he intended. Will never publish anything 
more on philosophy, after he has got clear of this dispute. 
Letter to Boyle)("). 

- 28. Rejoinder to Lucas(IO). 
Subscribes £40 towards New Library. 

1677 March 5. Letter of Collins to him ("I). 
Sept. Death of Oldenburg. 

1679 Feb. 7. Letter to Dr Maddock(-). 
- 11. Sir Thomas Exton, Master of Trio. Hall, and James 

Vernon, of Trinity. (the Duke of Monmouth's Secretary.) 
elected M.P. for the University. Newton plumps for the 
former ("). 

- 28. Letter to Boyle (physical qualities of bodies)("). 
Nov. 8. Charles Montagu entered a fellow-commoner at Trinity 

College ("). 
December. Determines (in consequence of a letter from Hooke) 

the curve described by a body under the action of a central 
force, and applies his theorem to the case ofau ellipse("), 

Gives copy of Huet's DemomtrtJrio E"""Uslica to College 
Library, . 

1680 Jan. 21, Collins oft'ers to print Newton's Algebra (along with 
Wallis's and Baker's), if the Society would take 60 copies, 
which the Counoil two years and a half afterwards agreed to 
do (July 12, 1(82), but the design was carried out only with 
respect to Baker and Wallis. 
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Lenda the College £, 1 00. for the New Library (sometime be
tween Dec. 1679 and Michaelmas 1680)("'). 

1680 Dec. 3. Letter to Hooke (a). 
Gives copy of Grew's ltfUMlJtlm &utili. 8ocWtati. to College 

Library. 
1681 JaD. Promises to assist Adams (probably by advice and calcu

lations) in a survey of England("). 
Feb. 28. Letter of Flamsteed (through Crompton, Fellow of 

Jes. ColI.) about the Comet('O). 
Apr. 16. Letter to Flamsteed about the Comet("). 

1682 Apr. 3. Testimonial to Edw. Paget. Fellow of Trin. Coli., 
candidate for the Mathematical Mastership of Christ's Hos
pital(")*.-Letter to Flamsteed (introducing Paget). 

June 20. } Let t B· V·· (H) Sept. 12. ters 0 nggs on 1910n • 

1683 Nov. 7. Votes for James Halman of Caius College, the success
ful candidate for the Registraryship. 

-- 10. Death of Collins. 
Dec.~. Letter to Aubrey, who had ofFered some books for 

sale to Trinity College or the University("). 
1684 Jan. 19. Votes for James Manfeild of Trinity. the successful 

candidate for the LibrariaDship. 
August. Halley on a visit to him. "learns the good news that 

he had brought the demonstration" of "the laws ef the ce
lestial motions to perfection." Newton cannot lay his haDds 
upon his papers, but works them over again, and sends them 
in November by Paget to Halley in the form of 40 theorems 
aDd 7 problems("). Halley "thereupon takes another jour
ney to Cambridge, on purpose to confer with him about 
them ('")." 

1685 Feb. 23. Letter to Aston (uD8U~ful attempt to establish 
a philosophical society at Cambridge(,,). Thanks for regis
tering at the Royal Society his "notions about motion"). 

Apr. 25. Letter to Briggs("). 
DB'l'BRMINBS TBB ATTRACTIONS OP MasBB AND THUS COMPLETJ!8 

TUB DEMONSTRATION OP TUB LAW OP UNI'VER8AL GRA.'VITATION. 

Summer. The 2nd book of the Principia finished. 
Sept. 10. Certificate of approval of Mabbot's Tables for renewal 

of leases (71). 
_ 19. Letter to Flamsteed (is about to calculate the orbit 

of the comet of 1680 from 8 observations. Tides at solstices 
aDd equinoxes) ("). 
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1685 Oct. 14. Letter to Flamsteed (acknowledging the receipt of 
Flamsteed's two letters in answer to the preceding). 

Dec. 30. Letter to Flamsteed (with thanks for information 
about comet of 1680 and Jupiter's satellites. Kepler makes 
Satum's orbit too smaU. Requests the greatest elongations 
of any of Jupiter's satellites, and of Saturn's satellite) (80). 

1686 Jan. 13. Letter to Flameteed (wishes to know the major axes 
of the orbits of Jupiter. Satum and hie satellite) ("). 

-- 22. Votes for John Laughton, of Trinity, the successful 
candidate for the Librarianship. 

Apr. 28. FmeT BooK OP THE PmNCIPIA EXHIBITED AT TIlE 

RoYAL 8ocmTY(U). 
May 19. At a meeting of the Society it was ordered" that Mr 

Newton's PAil~opAiaJ Natural;" Principia Mathematica be 
printed forthwith in 4to. in a fair letter j and that a letter be 
written to him to signify the Society's resolution, and to de
sire hie opinion as to the print. volume. cute, &c."("")' 

June 2. Halley undertakes the publication of the Principia at 
his own expense("). 

-- 20. Letter to Halley (demo1iehing the claim set up by 
Hooke of having communicated to him the law of decrease of 
gravity according to the inve1"1l8 square). 

-- 30. At a meeting of the Council of the Royal Society, 
the President was desired to license the PA~AiaJ Natural;" 
Principia MatAematica. 

July 14. Letter to Halley (approves of tbesuggeet.ion of having 
wood-cut... Conciliatory remarks respecting Hooke). 

- 2'/. Letter to Halley (further remarks on Hoob's claim). 
Aug, 20. Letter to Halley. (with Cor. 2 and 8 of Prop. XCI. 

Lib. I. of l'rincip, on the attraction of a spheroid on a point 
in its axis produced, and on an internal pohit)(I6). 

Sept. 3. Letter to Flamsteed (Caeeinian satellites. Cassini's 
observation of Jupiter's oblateneas). 

Autumn. Second Book of Principia made ftady for the preas("). 
Oct. 18. Letter to Halley (correcticns of Scholium to Prop. 81. 

Lib. I.: transformation of a trapezium into a parallelogram). 
1687 l<'eb. 18. Letter to Halley (may have the 88Cond book of Prin

cipia when he pleases: bas the abeets up to M: thanks him 
for putting forward the press again)(If). 

March 1. Tuesday, Letter to Halley, advising him that the 
2nd book will arrive on Thursday night or Friday, by 
coach: obliged to him for pushing on the edition because of 
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people's expectation. though otherwise he could be as well 
satisfied to let it rest a year or two longer (read to the Soc. 
March 2). 

1687 March 11. Deputed with Billers, the Public Orator, to carry to 
the Vice-C'hancellor the opinions of the Non-Regent House 
respecting King James's second mandate, requiring the Uni
versity to confer upon Alban Francis, a Benedictine monk, 
the degree of M.A. without the usual oaths(8lI) • 

.Apr. 6. The Srd book ufthe Principia "produced and presented" 
to the Royal Society("'). 

-- 11. A ppointed one of eight delegatee to represent the 
Senate, in conjunction with the Vice-Chancellor, before the 
Ecclesiastical Commission (OD). 

PUBLICATION OP THE PRINCIPIA (about Midsummer)("). 
1688 Spring. Charles Montagu vacates his fellowship{"). 

Dec. 15. Votes for Archbisbop Sancroft tfor Chancellor of the 
University) who declines the office. 

1689 Jan. 15. Elected one of the representatives ofthe University in 
the Convention Parliament (tI). 

First acquaintance with Locke. Furnishes him (March) with 
an easy proof of elliptic motion about a centre of force in one 
of tbe foci (N). . 

Jnne 12. Huygens and Newton at tbe Royal Society(tI). 
Aug. 20. Parliament prorogued. 
- - Contemplated appointment to tbe . Provoetship of 

King's CollegeCH ). 

Oct. 19. Meeting of Parliament en). 
1690 Jan.~. Parliament prorogued. 

Feb. 6. Parliament dissolved. 
-- 21. Sir Robert Sawyer, who had been expelled the House 

of Commons, Jan. 20, for having been, as Attorney-General, 
one of tbe prosecutOJ'lJ of Sir Thomas Armstrong in 1684, re
elected M.P. for the University. Newton votes for him. 

Oct. 28. Letter to Locke: (will send, as desired, bis "Histo
rical Account of two notable corruptions of scripture." Ac
knowledgments to Lord and Lady Monmouth for their 
endeavours to procure him preferment)(tI). 

Nov. 14. Letter to Locke, with tbe "Historical Acoouni." 
1691 Feb. 7. Letter to Locke (Daniel and Apocalypse). 

June 30. Letter to Locke. (I..ocke's good offices in trying to 
get bim the place of comptroller of tbe Mint. Effects of look
ing at the Sun's image in a mirror). 
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1691 July (London). Testimonial to David Gregory, JeC()mmending 
him for the vacant chair of Astronomy at Oxford("). 

Directions to Bentley about reading the Principia, (p. 273). 
Aug. 10 •. (London). Letter to Flamsteed (introducing David 

Gregory. Hopes Flamsteed will publish his catalogue of the 
fixed stars before long. Would willingly have his observa
tions of Jupiter and Saturn for next (. or 5 yean at least, or 
rather for the next 12 or 15, before thinking further of their 
theory. Does the light of Jupiter's satellites, immediately 
before eclipse, incline either to red or blue, or become ruddier 
or paler than before 1) 

Dec. 13. Letter to Locke. (Declines" making a bustle" for 
the Mastership of the Charter-House)COO). 

1692 Jan. 26. Letter to Locke. (Charles Montagu a false friend. 
Desires to have his" Historical Account" returned.) 

Feb. 16. Letter to Locke. (Desires the translation and impres-
sion of the "Historical Account" to be stopped. Miracles). 

May 3. Letter to Locke (glad of his intended visit. Miracles). 
June. Observations on three halos about the Sun(1°1). 
July 7. Letter to Locke (Boyle's recipe for producing gold by 

means of red earth and mercury) cn). 
Aug. 2. Letter to Locke (Boyle's recipe. Discourages Locke 

from trying it). 

~;! ~: } Letters to Wallis, with illustrations of the calculus 

of fluxions and fluent&, sent at Wallis's requesteOl). 
Nov. 21. Election ofa Member for the University in the place 

of Sir Robt. Sawyer, dece&8f'd. Votes for the unsuccessful 
candidate, Dr Brookbank, of Trio. Hall(,04). 

Dec. 10. First letter to Bentley. 
Paper on Acids (exact date uncertain) communicated to a friend 

this year(101). 
1693 Jan. 17. Second letter to Bentley(101). 

Feb. 11. Third letter to Bentley. 
_ 25. Fourth letter to Bentley cor). 
March ] 4. Letter to Fatio (proposing to make him such an 

allowance &8 might make his subsistence at Cambridge easy 
to himWn ). 

September. Bad state of health. 
__ ]3. Letter to Samuel Pepys (desiring to" withdraw from 

his acquaintancej(,"). 
- 16. Letter to Locke (begging his pardon for having had 

"hard thoughts" of bim)("·). 
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1693 Oct. 15. Letter to Locke (explaining the circumstances under 
which the letter of Sept. 16 was writ.~)rl1). 

- 16. Letter to Leibniz, (p. 276). 

i!::.' ;:.. } Letten to Pepys on a problem in chances(IlI). 

1694 May 7. Haunted house(UI). 
-- 11. Charles Montagu, Chancellor of the Exchequer. 
-- 25. Letter to Hawes (explaining his views relative to the 

old and new schedules of mathematical studies at Christ's 
H08pital)e")· 

-- 26. Letter to Hawes (supplementary to preceding). 
May. David Gregory at Cambridge(llI). 
July. Requested by the Royal Society to publish his optical 

and other treatises(1"). 
Sept. 1. Visits Flamsteed at Greenwich, who shews him up

wards of 1 SO lunar observations, and a comparison of them 
with the places as calculated from tablesrU). Consequent 
correspondence between them, extending from Oct. until Sept. 
of the following year(ltI). 

Oct. 7. Letter to Flamst.eed (describing what further observa
tions he will want, with which he believes he can "set right 
the moon's theory this winter"). 

-- 24. Letter to Flamsteed (thanking him for his letter of 
Oct. 11, and particularly for the table of the difference of 
refractions of Sun and Venus. Parallactic Equation) r·t ). 

Nov. 1. Letter to Flamst.eed (erron in some of his observations. 
Lunar inequalities. Sun's menstrual parnllax)(""). 

-- 17. Letter to Flamst.eed (willscnd back the two synopses 
of the Moon's placea the nen day, together with a table of 
refractions. His method of proceeding in determining the 
Moon's motions. Requests to have the Moon's right ascen
sions and meridian altitudes just as they are observed without 
any correction: if Flamsteed will do him this favour, he 
desires them as Flamsteed had observed them for the lad 
six months). 

Dec. 18. Letter to Flamst.eed (Table of refractioDS not so accu
rate as it may be made: intends to correct it and send a 
new copy of it. Thanks Flamsteed for complying with his 
request of sending the Mooo's right ascensioos and meridian 
altitudes unreduced: begs her placea on certain days which he 
names: observations io this and nut month or two of great 
importance). 
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1694 Dec. 20. Letter to FJamsteed (theorem upon which his table 
of refraction Js founded. EquatioDS of the mean motioDs of 
Jupiter's satellites. "What you say about my haviDg a DleaD 
opiDion of you is a great mistake -). 

1695 JaD. 15. Letter to Flamst.eed (thiDks he has discovered a Dew 
theorem in refractioDS, but intends to coDSider it a little 
further. Thanks Flamsteed for two lunar obeervatioDS sent 
him, aDd as Flamsteed bas calculated the Moon's places in 
these aDd the other three observations of last mODth, will be 
glad to have a synopsis of the calculatioDS. But for tile 
iest of t.he observations, he merely wants the observed places; 
at the same time is obliged to Flamsteed for offering to be at 
the pains of calculatiDg them. SUggeatiODS respecting the 
kind of t111U1 to be employed in takiDg the observatioDs). 

--26. Letter to Flamsteed (answer to Flamsteed's childish 
questioD respecting a book which Flamsteed, two or tbree 
years before, had intended &II a present to him. MOOD's hori
zoDtal parallax, Has at last fouDd out a new theorem iD 
Uefractions: is at present a little indisposed but hopes in a 
few days to be well eDough again to fiDish the subject. The 
two ohMrvatioDs mentioDed in the last letter(11). Promises 
to send a table of a small equatioD of Moon's parallu:. 1£ 
Flamsteed would rather have tbe observatioDs perfectly bis own 
in all respects, by calculatiDg tIlem himself, will stay his time). 

Feb. 16. Letter to Flamsteed (with thanks for the observations 
of Dec. and JaD. Has been engaged siDos he wrote last UPOD 
making a Dew table of refnctioDS. aDd has not yet fiDished it. 
Manly answer to FIamsteed's ungeDeroua suspicions of his 
observations baviDg been communicated to Halley). 

March 15. Letter to Flamsteed (Candidates for mathematical 
mastership at Christ's Hospital. Encloses a copy of table of 
refractions now finished (III). Will send the otber tablei be 
promised iD a few days). 

Apr. 23. Letter to Flamsteed (with the promised tablt"S of 
Moon's horizoDtal parallax, equatioDs of apogee and eccentri
cities). 

-- 25(111). Letter to Flamsteed <in reply to some remarks 
on the tables sent with his last letter). 

Jun. 14. Let~r to Hawes (wit" new scheme of mathematical 
reading for Cihriat's HospitnJ)C"). 

-- 29. Letter to F1nmsteed (with thanks for solar tables. As 
Flamsteed's healtll and other busiDess will Dot permit him to 

Digitized by Coog Ie 



NEWTON'S LIFE. xxxv 

calculate the .Hoon's places from observations. he propoaee 
once more that Flamateed should aend the bare observations, 
and first of all those of 1692. If not, let him propose some 
other way of supplying the desired observations, or say plainly 
that he will not send any. Recommends equestrian exercise). 

1695 July 9. Letter to Flamateed (thankfully accepts the offer of the 
obBervatioDS prior to 1690. Parallactic equation. Points 
out tho kind of observations that he wants). 

- 20. Letter 'to Flamsteed (has written to contradict the 
report about Flamsteed's not communicating his obaervatioDS. 
Thanks for the lunar obBervatioDS. Has not yet compassed 
the small equations. and begs him not to be impatient for 
them. Forbears to take notice of some querulous expressions 
of Flameteed'So " Pray take care of your health "). 

- 2'/. Letter to Flamsteed (is glad that all misunderstand
ings are com polled. Describes the observations that he wants. 
Remuneration to Flamsteed's 8ervant)CII). 

Sept. 14. Letter to Flamsteed (Halley's calculated orbit of the 
comet of 1683 agrees with his own and Flamsteed'l! observa
tions to a minute. Is going on a journey and will not therefore 
have time to consider the lunar theory for a month or above. 
Hopes he gets ground of his distemper). 

Oct. 25. In the contest for the University plumps for the Hon. 
H. Boyle. 

Nov. Rumour of his appointment to Mastership of .Hint(""). 
Hi96 Feb. 19. Votes for W. Ayloffe of Trin. successful candidate 

for the Public Oratorship. 
March 14. Letter to Halley (is not engaged upon the longi

tude. Not a candidate for any place in the Mint, nor would 
accept the Comptroller's place. if otfered)CH). 

-- 19. Letter from Charles Montagu announcing his appoint
ment to Wardeosbip of Mint. 

1697 Jan. 30. Solution of John Bernoulli's two problems ("') : (read 
to the Soc. Feb. 24: printed. without his name, in Trans. for 
Jan.). 

Feb. 1]. Letter to Halley: (has proposed Halley M a fit person 
to teach the mathematical principles of enginecring)(ltl) .. 

End of June, or beginning of July. Examines boys at Christ's 
Hospital ("0). 

1698 May 30. Letter to Harington, p.302. 
July 25. Votes for Hon. H. Boyle (re-elected)(tll). 
Dec. 4. Visit to Flamsteed, in order to obtain 12 computed 

places of the Moon('"). 
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1699 Jan. 6. Letter to Flamsteed (explaining wliy he did not wish 
his name to be mentioned in the letter to Wallis. and stating, 
that there may be cases in which If friends should not be pub
lished without their leave j(lII). 

Feb. 11. Made Associe..Etranger of the French Academy(,"). 
Aug. 16. Exhibits at the Royal Society an improved form of 

his sextant (commonly called Hadley's)("'). 
Nov. 30. Chosen member of Council.of Royal SocidyCU). 
This year the great re-coinage of silver was completed. having 

occupied the greater part of this and of the three preceding 
years CIf). 

Contributes towards the expenses of Lhuyd's Lithophylacii 
Britannici Ichnographia (lU). 

1700 Apr. Paper on time ohemal equinox (p. 3(4). 
July 24. His opinion of the method proposed by an Italian 

mathematician for trisecting an angle, doubling the cube, and 
squaring the circle by means of a spiral line (110). 

1701 Jan. 27. Whiston begins his Astronomical Lectures. as New
ton's deputy. receiving" the full profits of the place." 

May 28. His scale of heat read to the Society(,48), (printed in 
the Trans. for l\farch-April). 

Nov. 26. Elected M.P. for the University(141). 
Dec. 10. Resigns his Professorship, and his Fellowship shortly 

after (,0). 
1702 May 25. Parliament prorogued. 

(About June) his "LulI8! Theoria" published in Gregory's 
Astronomy CtI). 

July 2. Parliament dissolved. 
Autumn. On a visit to Locke at Oates (I"). 

1703 May 15. Letter to Locke (giving his opinion of Locke's MS. 
papers on the Epistles to the Corinthians, and criticising his 
paraphrase on the 1st Ep. vii. 14). 

Nov. 30. Elected President ofthe Royal SocietyCtl). 

1704 Jan. 20. Mentions to the Royal Society his buming-glassCH ). 

Feb. Publication of OptiCS(UI). 
Dec. 5. Note to Sloane (desiring him to be in readiness on the 

7th, the day fixed for their introduction to Prince George, for 
the purpose of having the honour of his signature in the 
Statute book of the Society, of which he was elected a mem
ber, Nov. 30). 

-- 7. Waits on the Prince, and takes the opportunity of 
giving him /I, copy of Flamsteed's estimate of. his Obser-
vations. . 
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1704 Dec. 18. Letter to F1amateed· (inviting him to dinner to meet 
the gentlemen appointed by Prince George to inspect his 
papers, and reqnesting him to bring his papers, or specimens 
of them for the referees to examine). 

- 26. Letter to FJamateed (begging him to bring his papers 
for the referees to examine). 

1705 Jan. 1. (N. S.) Equivocal- expressions in the review of his 
tract, De Quadraturi Curvarum, in the Leipsic Acts (1"). 
(Origin of dispnte on the priority of discovery of the new 
analysis). 

- 23. Report to Prince George recommending the publica
tion of FJamsteed's ObeervationsCM). 

March 2. Letter to Flamsteed (earnestly desiring him to attend 
a meeting of the referees. in order to agree abont an amanu
ensis. calculators, and what elae he has to propose for dispatch
ing the work). 

-- 7. Presents Royal Society with the 1st VoL of Rymer's 
Fmdera, laiely published('IO). 

-- Visit to Cambridge(U') 
Subscribes £60. towards the repairs of Trin. Coil. Chapel("'). 
April Returns to London (about the 5th). 
- 16. Knighted by Queen Anne at Trinity College. 
-- 24 or 25. Goes to Cambridge to contest the University. 
May 17. Defeated in the contest for the University("3). 
June 8. Note to FJamsteed (inviting him to meet the refereet] 

at dinner. •• that we may set the press a going &8 soon &8 

p088ible "). 
Sept. 14. Note to Sloane (begging him to get Hauksbee to 

bring his air-pump some evening to his house. " I can then 
get some philosophical friends to see his experiments. who will 
otherwise he diffi.cultly got together ")('"). 

-- 17. Letter to Flamsteed (urging him to put his papers to 
press. .. If you stick at anything. pray give Sir Cilr. W reD 

and me a meeting &8 soon &8 you can conveniently, that what 
you stick at may he removed"). 

- Note to Sloane (desiring Hauksbee's experiments to he 
put oft' for a while, &8 Lord Halifax, Archbishop of Dublin, 
and Robartes are out of town). 

Nov. 14. Note to FJamsieed (inviting him to meet the referees 
at dinner, to finish the agreement and sign the articles aboue 
printing his book). 

-- 20. Signature to pedigree("'). 
c 
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1706 Latin edition orOptics(IH). 
Sept. 13. Note to Sloane (thinks Bishop Wilkins's Legacy or 

£400 in 1672 should be derended at any cost) ('"). 
1707 Jan. 14. Date or statutes or recently rounded Plumian Pro

ressorship, drawn up partly under his eyeC"). 
Apr. 9. Note to Flamsteed (requesting him to meet the referees. 

that all things may be now settled and adjusted, and to bring 
his bill or disbursements). 

- Letter to Sir John Newton (recommending a poor kins
man 88 undertaker to conduct the funeral or his consin 
Coke)(lIl). 

1709 Jan. 12. Gives the Royal Society £20(110). 
Oct. ll. Commencement or his correspondence with Cotes 

relative to the 2nd eel. or the Principia. extending Cronl this 
date to March 31, 1713(1"). 

1710 Sept. 13. Note to Sloane (glad that Sii_ Christopher and Mr 
Wren like the house in Crane Court. proposed to be pur
chased ror the Royal Society, and hopes they will like the 
price also). 

Dec. 14. Promises to give £100 towards the easing or the debt 
ror the houl!8. besides the £20 mentioned Jan. 12. 1709. 

1713 Midsummer. Second edition or Principia('n). 
Nov. Paper on the different kinds or years in use among tho 

nations or antiquitye"). 
1714 Apr. 2. Letter to Keill (respecting an answer to be made to 

Leibniz's "charta volans" 88 reprinted with remarks in the 
J ourual Literaire) ('''). 

-- 20. Letter to Keill (on same subject). 
May ll. Letter to Keill (on same subject). 
- Letter to Chamberlayne in reply to one rrom Leibniz or 

Apr. 28, (ir it can be pointed out where he has wronged 
Leibniz, be will endeavour to make satisraction, but he cannot 
retract what he knows to be true, and believes the Committee 
or the Royal Society has not wronged Leibniz)C"). 

- 15. Letter to Keill (in continuation or his letter or the 
11th). 

May--June. One or Bishop lloore's Assessors at Bentley's 
triaIC")· 

End or Mayor be- } Evidence berore a Committee or tho IIouse 
ginning or June. or Commons, on tI,e different methods or 
finding the longitude at sea(IOr). 

Woodward's CI888ifieation or Fossils dedicated to him('''). 
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1716 Feb. 26. Letter to Conti in answer to one from LeibDizCU). 
May 18. Observations upon Leibniz's zeply(170). 
June 5. Death of Cotes('"). 

1717 May 16. PJe8eDts his portrait to the Royal Society(1"). 
Sept. 21. Report on the state of the Coin(l"). 
Nov. 23. Another Report on the Coin(174). 

1718 Second edition of Optics(17I). 
Jan. 21. At the Honse of Lords with accounts relating to the 

coin ('''). 
May 2. Letter to Keill (will John Bernoulli's denial. in a pri

vate letter. of the authorship of the Epiltola pro Mninmt, 
Matlumatico, satisfy him (tn) 1) 

Oct. 22. Observations on the state of the CoinC'II). 
Gift of £70 to tile Royal Society(17t). 

1719 July 13. Present to Pound the Astronomer ("0). 
Letter to Monmort. encloeing ODe to Bemoulli(IIO)·. 

1721 Third edition of Optics(18l). 
1722 Attack of stone. 

Oct. 22. Letter to Arland the artist (thanking him for his pro
feaaional services in the matter of a plate in the French 
translation ofthe Optics)(1U). 

1723 Jan. 17. Appoints (at a meeting of the Council of the Royal 
Society) Martin Folkes his Deputy or Viae-President. 

1724 Apr. 27. Report on Wood's Halfpence and Farthings(,U). 
Jun. 25. Imprimatur for new edition of Ray's 8!Jf1opN Pla,,

tarum Briean"icarum. 

~~:} Delisle in England(IH). 

Aug. 25. Letter to Lord Townshend (respecting a criminal 
under sentence of death for coining: thinks the law should 
take its courae)("I). 

Dec. 3. Letter to Halley (requesting him to examine two ot 
the calculated places in the elliptic orbit of the Comet of 
1600, and to calculate another place. supposing the orbit a 
parabola) ('"'). 

1725 Jan. Violent cough and inflammation of the lungs. Prevailed 
upon to take a house at Kensington. 

Feb. Fit of the gout in both his feet (bad had a alight attack 
a few years before). Improved health after it. 

Letter to Mason, Rector of Colsterworth. notifying his subscrip
tion of £12. towards erecting a gallery in Colsterworth 
church ('''). 

c2 
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1725 March 7. Conversation with Conduitt on the formation of tbe 
planetary bodies(lII). 

-- 25. Grant of rents (£25) for fonr years of the ancestral 
part of his estate at W oolsthorpe to his god-son Isaac Wamer. 

May 12. Letter to Mason (very glad to understand that the 
gallery in Co1aterworth church is finished. The surplus in 
Mason's handa belonging to him to be applied "to the use of 
the young people of the parish that are learning to sing 
Psalms," according to Mason's desire). 

May 12. Letter to his tenant Percival of Woolsthorpe, agreE'

iog to a proposed distribution of the commons there and at 
Colsterworth CA'). 

-- 27. Refuses his sanction to Freret's Translation of his 
Chronological SummaryCU"). 

July 1. Visit of Abbe Alarie"). 
nate not given. Letter to Maclaurin (glad that he has a pros

pect of being joined to James G~ry in the Professorship of 
Mathematics at Edinburgh, and heartily wishes him good 
success) en). 

nate not given. Letter to Lord Provost of Edinburgh (is ready 
to contribute £20 per ann. towards a provision for Maclaurin, 
if he will act as a.asistant to Gregory). 

Towards the end of the year. Remarks upon Freret's observa.
tions in his unauthorised translation of Newton's Chronologi
cal Summary eN). 

1726 Third Edition of the Principia e"). 
May 10. Letter to Mason (with note for £3 for repair of the 

floor of Co1aterworth church). 
1727 Feb. 4. Letter to Mason (has procUf'ed assays to be made of 

the pieces of ore left with him by a W oolsthorpe friend of 
Masou's, but they contain no metal). 

Feb. 16. Writes Imprimatur for Hales's Vegetable Statics. 
March 2. Present for the last time at a meeting of the Royal 

Society. at which he calls attention to the fact of the Astrono
mer-Royal (Halley) having omitted to send to the Society a 
copy of his annual observations, as required by the late Queen's 
letter(l"). 

- 20. Monday, between 1 and 2 A.M. DiesC"). 
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(I) c. Natua est Iaaacl18 Neutonl18 ... horl primA vel secundA poet mediam noctem. 
idque tempore ipso Plenilunii. CapiUiII eftloruit seDl!im in summam canitiem versia, 
Annum etatis inter trigesimum & quadragesimum." (Nico1u Fatio, in a printed cop,. 
of Latin Hexameters. entitled N e"tonus Eeloga, inserted in his copy of the 3n1 ad. of the 
Prineipia wbicb is preserved in the Bodleian Library.) 

For a description of his person and habits see his nephew ConduiLt's account in 
Twnor's Grafltllctm (pp. 163.165), or Brewster's Newton, pp. 340--342. 

According to Flamsteed he waa short-sigbted. "I bappened once {during the year 
1707} to visit the press while be waa there, and took the opportunity to shew him bow 
ill the compositor had placed the types of the figures {in Flamsteed's Observations) ... 
He put his head a little nearer to the paper, but not near enough to see the fault. (for 
he is very near sighted,) and making a alighting motion with his hand, said, • Methinks 
they are well enough. .. • (Baily, p. 83.) 

(I) This class of students were required to perform variol18 menial 8Ill'Vices, which 
now seem to be considered degrading to a young man wbo is endeavourilll by the force 
of his intellect to I1Iise himself to his proper position in society. The following eztract 
&om the Coraclwion Boole of Trinity College. while it affords an eumple of one of their 
duties, will also se.rve to illustrate the rampant buoyancy of the Academic youth at the 
period of the Restoration. .. Jan. 16. 1660-1. Onlered also that no bachelor of what 
condition soeYer, nor any undergraduate. come into tbe upper butteries, saYe only a 
Sizar that is sent to see his Tutor'. quantum, and then to stay no longer than is requisite 
for that purpose. Ilnder penalty of 6d. for every time; bllt if any shall leap over tbe 
hatch or strike a butler or his servant, upon tbis account of being hindered to come 
into the blltteries. he .hall Ilndergo the censure of the Muter and Seniors." 

(I) Optia, Bk. u. Part iv. Ob&. 13. 
(") The persons appointed (in conjunction with the Proctors. John Slader of Cath. 

Hall and Benj. Pulleyn of Trillo Newton's tutor) to ezamine the QIle&tionists, were 
Jobn Eachard (the satirical &11th or of TIM GfVlUnd .... o/chuOfltempt of ,heC1..-,y ... ) 
of Cath. Hall and Tho. Gipps of Trinity. I am lOrry that I cannot gratify the curiOBity 
of those who may expect to find here a notice of tbe Academical estimate formed of tbe 
acquirements of the moat illustrious candidate tbat ever ofFered bimself for a degree, u 
tbe .. Ordo Senioritatis" of the Bachelors of Arts for this year is provokingly omitted in 
the Grace Book. 

(I) Sbewing bow to take the ftllltion of (or to dilFerentiate) an equation connecting 
any number of variables. It is referred to in a paper which seems to be part of a 
drau,bt of bis observations on Leibnm's letter of Apr. 9, 1716. (Rigaud'. Append~, 
p. 23, compared with Raphson's Hncory of FUu~, p. 116). 

(") Rigaud and Rapbson, u. I. 
(') Tbe recipe described in the subjoined extract i, at least u wortby of being 

recorded as Tusoos malmsey, or Blackstone's port. .. 1 bave been credibly informed 
that Sir LIIIac It\ewton. when be applied bimself to wbat is csteemed the greatest stretch 
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of hllman iDvention and penetration (m. the etud" iDvestigation and anal,. of the 
lbeol)' of ligbt and colours) to quicken bis faculties and fix his attention, confined him. 
self to a _Ill quantity of bread, during all the time, with a little IIIICk and water, of 
whicb, without an, regulation, he took u be found a craving or failure of spirita." 
Cbe,ne's Natural M.clwd of ",rinl d~ of tile body and diltwdm of milld, ~t:. 
Lond. 1742, p. 81. 

(8) The College was "dismiMed" June 22 on the reappearance of the plague. The 
Fellows and Scholars were allowed their commOIlll duriDg their absence. Newton 
reeeived on this account 31. 4d. weekI" for 13 weeb iD the quarter endiDg Mich· 1666 • 

...•................. ... 12 .................................... Dec. 21 .....• 

........................ 5 .............................. Lady Da" 1667. 
The College had been also dismiMed the previous ,ear, Aug. 8, on the breaking out of 
the plague, but Newton must have left Cambridge before that, u bis name does not 
appear in the list of those wbo received ntra coeI for 66 weeks on the occasion. "Aug. 
7,1666. A month's commons (beginning Aug. 8) allowed to all Fellows and scholars 
which now go into the countr)' upon IICcuion of the pestilence." (CoMlwion Book). 
On the continuance of the scourge we find him, with others, receiving the allowance for 
commons for 12 weeks in tbe quarter ending Dec. 21, 1666, and for 13 weeks in that 
ending Lad,.Da" 1666. 

(') To the autborities for this anecdote (Biot, Journal de. &waft., 1832, po 265) 
ma, be added Green (Philowphy of .E.tpamit-, and Conh"at:tiw Fore", p. 972), whOol8 
information on the poiDt wu derived from a very good source: "qlle sententia ..• origi
nem ducit, uti omnis, ut fertur, Cognitio nOBtra, a Pomo, id quod accepi ab ••• amicillimo 
Martino Folke.... For the sentiment, compare the following from the meditatioDB of a 
modem epeculatiat: II p1ebi autem via gravitatis coguita placnit. •• quia. •. corpora cceleatia 
in orhea revolvi presertim per tritissimam illam pomi coram Newtone delapm historiam 
edocta eecuritatem adversue coelum hausit, oblita scilicet, universe geoerie bumani, 
deinde Troje miaerie principiis pomum adfuiMe, malum etiam sciena pbilosophicis 
omeo." Hegel's DiIaIrlatio Philoaophica de Orbitia Platlltarum-an exercise written at 
the age of 31, pro linntia domuli. Werke, Band 16. po 18. Berlio, 1834. 

(10) In this tract his previous metbod oftakiog lIuxions is extended to .urd.. The 
area ofa curve, wbOle ordiDate is y, is denoted b, D y. (Higaud', Append. po 23.) 
• (11) Rapbson, po 116. Wilson's AppeodiI to Robins' TractB (II. 351-366). 

(11) There were nine fellowships vacant; among them thOle of Duport, Thorn
dike, and CowIe, (tbe lut b, death in Jul" 1667). Two of tbe other vacancies were 
caused b, the parties £alliDg dowo staircases, oue of which wu that iD which Newton 
lubsequeot1, .. kept." All tbe nine successful candidates were in their lut ,ear. One 
of tbe middle bachelors bad procured a KiDg'. letter for his election, but an order wu 
palled b, the Seniority putting him off until the following year. Besides Pearson, the 
Muter, Babiogton and Lyooet were probabl, two of the examiDers at this election. It 
is vel)' improbable that Barrow enmioed: be wu thirteenth on the list of felIo .... aod 
b, tbe absence of ooe of the Seniors, and the exclusion of another (Barton) on the 
ground of mental aberration, he became temporaril, tbe eleventh, but it is oot likel, 
that be would come withiD tbe first eight on so important an occasioo, though in the 
preceding June be had sat upon the Seoiorit, wbich ejected Bartoo from College. 

In a MS. calendar, drawn up b, L,onet, olthe routine events oC an academical life, 
we find the following memorandum relative to the fellow.hip-examioation; it wu 
written five-and.twenty ,ears or more posterior to the period under consideration, but 
the practice had probabl, uodergone little change in the interval. .. The fellowes on the 
3d da, of their sittiog must bave a theme given them by the l\Iuter, w' the chappel· 
clerk fetcheth for them: they sit 3 da,es being excused the 4th for their theme. 

"They .it from 7 till 10, & from one to 4, each writiog his name his age & his 
('ountry; u doe the scholara, & also ,.. Muters of A.v, w<" papers are carried to ,.. 
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Mu. & Vice-Mr, the fim morning 10 IOOD U all have writteD ... Octob. I ... by,. 
tolling of -,e little bell at 8 in y. morning y. aeuioul'll are called & the da, der at one 
o'clock to swear them yl are chOllen ...... .. 

There W88 no election of felloWII in the yeBJ'll 1666 and 1666, probably on &Ileount of 
the plague. A t the election in 1664, there were seventeen fellow. chOllen, seven out of 
the middle year, and five out of each of the other years. 

(1') It wu Ulual, in Trinity College, 88 rooms fell VllCUlt to distribute them among 
the feliowl in the order of their seniority, and the chamber 10 uaigaed to a perIOn wu 
ca1Ied his .. aeuiority" or .. fellowahip chamber." A few of the papers containing a 
echedule of the luccSon to the vanoUl rooms at these periodical distributions are still 
preserved in the archives of the College, and among them is the one which W88 arranged 
on Sept. 30, 1667, with PeBJ'IIOn's signature, confirming the arrangement: "Oct. 5, 1667. 
I confirme this Succeuion of ChambeJ'll. Jo. Pearson Muter." The l88t line on this 
paper runs thUl: .. to Sr Newton - Spirituall chamber," a locality with respect to 
which the only conjecture that I have to offer (and it is not altogether free from objec_ 
tion) is that the apartment 10 designated may have been the ground-room next the 
Chapel. in the north-east corner of the great court. There is some reason for suppos
ing that this room wu, previously to 1640, the vestry, and that it is the same u that 
which is denominated the ""estry," or .. "esiry chamber," in the Junior BUI'IIU'I 
Boob of 1648 and 1649. Though" spiritual chamber" is put down in the schedule u 
the habitation usigned to Newton, it does not follow that he actually dwelt there; if he 
diI! not occupy the room himself, he would receive the rent of it from the person who 
was his tenant. 

The rooms that he occupied before he wu elected fellow-the scene olthe experi
ments by which he analysed ligh~ not known. There is no mention of them in the 
Junior BIlJ'IIU'I boob during that period. Neither is it known in what part of the 
College he lived from the epoch just mentioned to 1683. He himself states, that in June, 
1673, Johu Wickins (a fellow, two years junior to him) wu his chamber-fellow (Letter 
to Halley, July 27, 1686). But in the Junior Bursar's Book for the year ending at 
Michaelmu, 1673, we find the two entries .. for seiling Mr Newton's chamber," "lOr 
mendin, the s1ating ••• over Mr W ickiDl. " from which perhaps we may infer that one of 
them had chanKCd his rooms in the interval between June and September-. In 1678 he 
hadaaixar living with him: "for mending over Mr Newton's liAr's chamber." (Junior 
Bv .. r', Book.) The fil'llt notice of Newton'. rooms which fixes their position, OCCUI'II 

in the Junior Bunar'. Book for tbe year ending at Micbaelmu 1683, and we then find 
him inhabiting the rooms which well-informed tradition .till points out to the Itranger 
(the room. on the first floor to the DOrth of the Great Gateway): .. For mending the 
wall beterixt Mr Newlon·. carden and St John'." (probably about. the end of 
1682). I am unable to determine satisfactorily the date of hil taking these room .. 
but the most probable supposition is that he went into them in the Bummer of 1679 t. 
Herbert Thorndike preceded him in the occupation of them (with one or two removes): 
when Newton left Cambridge in 1696, they seem to have come into the )IOIIt'eII8ion of 

• If It .. u Newton that chaDged, .. e may IIDd In tbat fact _ foundation fbr the --.t 
made b, _ jpIIDdIon of Wlckinl, .. ho, la making meutloa of _ .. ooden pint a.,on liVeD to his 
graadl'atber by Newton, .. ,.: .. nls with the .. bole fl.traltwe of tile chamben deyoIYed upon m, 
-... upon Sir 1_·. leanng tile college, and hath with lOme other articles remained In tile family 
..,oral ....... " (GcIIL MtI(I. Apr.18O!.) WleIIllII ~ his fellowollip la 1685 (eleven y_ befOft N_ lett CoII.,. and hid ceued to telide lor .. veral ye.... Yet, curlously enough, In Walker' • 
.......... ~book. quoted p. XLI", In the IIaIement of the "Iaoome" 01 his IOOIDI, lbere II the lollowlng 
Item (date 17181: .. Paid Do WlcklDl _ bill tor repairing .. hat K. Hanbury·. brotber took __ ,. 
£1. II." .. Do W1cklna" wu _ lOa of Newton·. friend, and had jUll laken his bIeheIor'. dejpee. 
PaIIapa he hid occupied part of \he room. jolnll, .. Ith Hanbury. 

t A vie .. of Newton·. 100IIII from \he eut, .. Ith the prdea attaehed, DIlly be _a In Logan •• 
plata of the College. The following chroDoluglcal 0011_, In OODjunelioD .. Ith Logan., P ..... 
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Daniel HopkiDa, wbom Bentle, deecribea u .. a Fellow ofTrioitr Collep I.IId a very 
uleCuI penon in it, baYing the greatat nnmber of pupils of 1.11, one amonpt aa .. (c..r.. 
rnpondmce, p. 185); Nat. Hanbury (_ p. 192) took them in 1704, and wu suceeeded 
in 17lS by .. Our bat" Walker, wbo continued in them until bis death in 1764. Cum
berland, wbo CIIIJIe up a freahman in 1747, apeakins of the kindn_ abewn to bim b, 
Walker, who wu Vice.Muter, .. ,.: " He frequently invited me to Ilia 1OOma, which 
I had 10 often yisited u a child, I.IId which had the further merit with me .. having been 
the residence of Sir laue Newton, every relic of whOle atudiea and experiments were 
respectfull, preseryed to the minutest particular, I.IId pointed out to me b, the pod old 
Vice-Muter with the mOlt cUcumatl.lltial precision. He bad mI.II,little anecdotes of 
m)' grandfatber {Bentley}, wbicb to me at leut were intereating, and an old servant 
Deborab, whom be made a kind of compuion, I.IId wbo wu mach in request for the 
ml.lly entertaining circumatl.llcea abe could narrate of Sir laue Newton, when abe 
waited upon him u his bedmaker, and also of Dr Bentley, with wbom Ihe lived for 
leveral yearl after Sir Iaaae left college, and at the death of my grandfather wu pUled 
oyer to Dr Walker, in whOle service sbe died." (MftIIOin. p. 73.) What the·, rela" 
alluded to were J cl.llnot exactly .. y. It bappeaa that Walker', private account-book 
hu been preserved. It containa a statement of wbat is called the .. income" of m. 
rooms, and an inventory of the furniture and movables in tbem and in the garden. III 
the list there appears a .. tbermometer," "a bureau bought of Dr Smith {the MuterJ," 
a .. violoncello (lIOld)," .. a picture of Vandyke," "a barometer,"l.IId IOpouDda' worth 
of boob, but there is DOthing to indicate that 1.11)' of th_ or the other articles ever 
belonged to Newton. In 1730 Walker made conaiderable alteratioDl in lbe lOOms. 
The .ame book contaiDs bis accounl8 witb m. bedmaker. Betty Baxter, and on her 
deatb, in Feb. 1744, with ber sister .. Deb." They _ to bave been both women of 
&lui/\, and improved their capital by loana to their muter. Deborah did IlOt profit by 
her attendance upon Newton to leara the art of writing: in Walker's book, m.t.d of 
her lignatUre, abe appends, like our early kingB, her mark. 

(It) He was 23rd on tbe list of 148 signed by the Sen. Proctor (Tbo_ Bvnet. 
author of T'-ri4 Tellu,;, &cm). 

(It) J t wu 6 inches long, aperture IOmething more thl.ll 1.11 inch, depth of pll.llO
convex eye-gl.... one-lixth or one-leYenth of 1.11 incb, magnifying power about 40. 
(Letter of Feb. 23, 1669 in Mace. Curr. u.~. Comp. Brewster', NetDfoII, p.2'7.) 

(II) The Lucasil.ll statutes, dated Dec. 19, 16m (lbey are printed in the AppellCtiz 
to Whiston', Account of his Proeecution, ed. 1718-9) require the Prof_r to lecture at 
leut once a week during term-time, on lOme portion" Geometrie, Arithmetice, Aatro
nomile, GeographillB, OpticlIB, Statit'e aut alteriua alicujua Mathematice Discipline .. 
..... per uniua circiter bore lpatium," and also two da,. in the week daring term-time 
(and during vaeatiollOlN da)" if the Prof_ is in relidellce) "per duu horu ..• _Di· 

will .... tile academIaal __ to picture to IdmIelI the CoIJep .. It .. WB N_ wa1IIeoI 
'0 ad fro .ltbJD Itl -na I 
I~I Oenant·. JlOItIe nbuUt III &be ex ..... at BWIop RaeIIa ad tbIaee ailed BIaIIop', 

BOltie. 
1171 Peb. Jlound8tlon of DeW LlbnrJ d .... 
1178 Boom • .,... ..... ' ...... next the LI......,. to north cIo ... lullbed, UM. next tile library 

bIIq buUt out of tile aablarlptlou fur tile LlbnrJ, UM. nat to tbem to tile _ III &be 
ex ..... of 8lr Tbomu 1IeIaIer. 

1.... __ (19ft ."ht ...... Dellt tile LlbnrJ In _th elobler ball&, UM. ..... tile II1:nrf 
out of the II......,. aablerlptlono, tile otben III the ....... of Do BIUIIfreJ BabI...-, 

1181 Kay 7. Four _. OIl tile tap aI tile JlIIr.". by CIbber fbr .hIch he neaI_ £III. 
1_ Feb. New LIbrary celled. 
1- LIlnrJ IIoor laid down. 
141117-8 LI......,. pated. 
1M IIuIaoua put at KIIII" HCIIIle pulled down. 
... IIooIuI __ DwI tile old Ilbruy to the ne •. 
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bUl ilium colll11ltun. ncare, liberum adeuntibUl aperto cubielllo ac~um prlBbere, 
firea propositas ipei qUlBStiones & difBeultates baud gravate reepondere." •••••• Tbis laet
mentioned part of the Prof8lllOr'I prescribed duties ezplaiUl a JIU8&Ie in the Life of 
Henry Wbarton (B.A. in 1684), who, we are told, .. attained ••• no me&lIskill in mathe
matic:a. Wbich lut was much increased by the kindnel& of Mr Isaac Newton, Fellow 
of Trinity College, the incomparable Lueu-ProfetlllOr of Matbematiee in the University, 
who was pleased to give him furtber iDltructions in that noble science, amonpt a select 
company in his own private chamber." Life of Wbarton, pre6ed to his SermODl, 
2nd ed. 1700. 

The Letter of Charles II. (confirming the Lucasian ltatUtes), dated Jan. 18, 1664, 
further olfiered that all Undergraduates after their 2nd year, and all Bacbelon of Arts 
.. usque ad annum tertium," should atteud the Profeaaor's lectures: it also allowed the 
Profeasor to hold a Fellowship along with his Professonhip, but forbad bim .. Decaui, 
Tbesaurarii, 8euellClhalli, aut Leeton. cujUlVis in suo CoUegio muuus capeaaa&, aut .•• 
ioibi Tutorem se gerat (uisi Nobilium forte vel Generosorum Sociis CommeDlllium), 
TeI •.• Proc:uratoria, Tantoria, aut alteriUl clljualibet Leetoris pnblicum in Academia 
OfBcium sUltine&t. •• Ab omnibus et aiDgulis l\Iuneribus istis predictia liberatum volu
mus et esemptum." (Baker MSS. XXIX. 403.) This prohibition will aecl'Unt for our 
not finding Newton's name at any time among the College or University OfBcera. He 
availed himself of the privilege of taking Fellow-Commoners u pupils in two ioatancea 
only: viz. Mr George Markham (IOn of Sir Robt. Markham, of Sedgebrolr.e, Notts.), 
afterwards Baronet and F.R.S., entered Jun. 26,1680, and Mr Robt. SacbevereU, whose 
mother was daughter olthe 2nd Sir John Newton, and sister of the 3rd Baronet olthe 
name (to whom Letter No. XXXI. Appendix, is addressed) entered Sept. 16, 1687. 
We also find Mr St Leger Seroope (possibly connected afterwards by marriage with 
Sir John Newton's family) entered Fellow-Commoner under him Apr. 2,1669, before 
he was appointed Lucuisn Profeasor. 

In 1675 Newton obtained a Royal Patent allowing the Profeaaor to remain Fellow of 
a College without being obliged to go into orders, u the statutes of lOme Colleges re
quire. See below, under that year. 

In packet No. E. of the Lucasian M88. there is a ClOPJ (with a few clerical errors) 
of the Statutes and the King's Confirmatioo of them in Newton's handwriting on a folio 
lhaet doubled twice. On the lut page he has written the following, as a help to his 
memory, the almanaca not having yet begun regularly to register the information: 

Termini durant 1. a 100 Oetob. ad IS- Decemb. 
2. a 130 Jan. ad 10 ante Pascha 
3. ab 11° post Pascha ad diem venen. Comitia Bequentem. 

(If) Thil, like mOlt of Newton's letters, is in answer to questions proposed to him. 
(11) In thia letter he 88:rs: C'That solution of the annuity problem {in letter of 

Feb. 6} ••• you haTe my leave to inaert it into the Philae. Trsns. so it be without my 
name to it. For I see not what there is desirable in public esteem, were I able to 
acquire and maintain it. It would perhaps increase my acquaintance, the tbiDg which 

. I chiefty Itudy to decline." Mace. Carr. II. 296. 
(it) Newton wishes his name to be suppreMecl in connexion with the improve

menla made in the book, and IUggests that in the title-page, after the words" NUDC e 
Belgico Latine versa," lOme luch words u "et ab alio authore loeupletata" should be 
added. 

(-) ColliDs, writing to Vernon at Paria, Dec. 26, 88J11 "A. to Mr Newton', 
Telescope, I IUPpoee Mr Bernard {of Odord I writ the same to you as he did to me 
upon the authority of one Mr Gale of Cambridge I Fellow of Trin. Coil. afterwards 
Dean of Yort } : since it bath been brought up (or his Ma,jealy's perusal, & [ have 
eeen an object in it," 6tc. He then proeeeda to give a description of the instrument. 
(Royal Soc. MSS. UUI.) Compare Collins to Vernon, Dec. 14, in Mace. Corr. I. 

176. This in.rument \II in tbe poue_ion of the Royal Society. The instrument in 
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xlvi BYNOPTICAL VIEW OF NEWTON'S LIFE •. 

Trinity Collqe Library, wbich is usually ,bewn to Yiaitora u Newton', own teleaeope, 
I believe to have belonged to Robert Smith, and to be that which is deec:ribed in hie 
Optic., p. 304, note. The iDlCription upon it, "Sir Isaac Newton's Telescope," merely 
mean, "a Newtonian Telescope." 

(11) It wu never finished. It wu published by Horsley, J. 391~18, under the 
title of GemtNtria .AnalytU:a. It first appeared in 1736, in CollOn'. translation, with the 
title, " The Method of FJuxiolll and Infinite Series, with its Application to the Geome
tr')' of Curve-Lines. By the loventor, Sir Isaac Newton .•• trall8lated from the Author's 
Latin Original not ,et made public ..• " Pemberton, in ,peaking ohhe treatiae, tella lIS 

that he had prevailed upon Newton" to let it go abroad." "I bad examined aU the 
ca1culatioll8 and prepared part of the figures; but u the latter part of the treatise bad 
never been finished, he WIB about lettiDg me have other papers in order to lupply what 
wu wanting. But his death put a ltop to that desigu." (Preface to Yielo of N.."tor&', 
Phifolqplay, Loud. 1728.) 

(a) In &Il8wer to OldeDburg's letter of JaD. 2, priuted in the Appendix, No. I. 
The opening and coucludiDg paragraphs are tranacri.bed here, principally on account of 
tile touching modBBty of the clOBiug words of the latter. 

<, At the reading of your letter I W88 lurprised to 188 10 much care taken about 
securing an invention to me, of which I have hitherto had 10 lictle value. Aud there
fore since the Royal Society is pleued to thiult it worth the patronising, I mllBt ack.now. 
ledse it deserves much more of them for that, than of me, who, had not the communica. 
tion of it been desired, might have let it still remain in private 88 it hath already done 
lOme years • 

.. 1 am very aeueible of the honour done me by the Bishop of Sarum in propoeing 
me candidate, and which I hope will be further conferred upon me by my election into 
the Societ,. Aud if 10, I shall endeavour to testify my gratitude by communicating 
what my poor and IOlitary endeavours can eIFect towards the promoting your philoso
phical deailJlB." Mace. CotT. II. 311, 31a. 

(a) A copy of this deac:ription, with Newton'. alteratiODB added by Oldenburg, is 
preserved at the Royal Society. OM,. Uft. Bi. N. 1 • .:r1. It is printed in Horsley'. 
NIVICMI, IV. 270. 

Voltaire informs III that he had 888n a little work by a German Jesuit, published 
about this time ... daDBJequel, en parlant du ~1eacope de Newton, on Ie prend pour un 
lunetier: .Artif., quid4m .AR,I", _i .. NlfII1tOR. La pD8teri~ I'a bien ven~." (Diet. 
PhWn. and lOme editiODl of the uUr81 Philos.) 

(If) .. It was ordered that a letlMr should be written by the BCcretaryto 1\lr Newton 
to acquaint him of hia election into the Society, and to thank him for the communica
tion of hill teIeac:ope, and to _are him that the Societ, would take care that all right 
.hould be dODe him with respect to this invention." Birch, 111.1. Picart', recent 
measure of the earth was allO communicated at the same meeting in a letter from VerDon 
to Oldenburg, dated Paris, Jaa. 9, but Oldenburg does not seem to ha\'e made any 
allusion to it in the letter which he WIB directed to write to N ewtoa. 

(II) AppendiI, No. II. 
(II) AppeDdilt, No. Ill. 
(IT) Appendix, No. IV. 
(tI) Appendix, No. V. 
(It) Appendis, No. VI. 
(10) "Findinl already, by that little uee I have made vi the p~ that I .hall not 

enjo, my former sereDe liberty till I have done with it, which I hope will be 80 lOOn u 
I have made good what i. already estant on my accouDt." lie add. that he may poaai
bly complete his method of infinite aeries, .. the better half of which wu written lut 
Chriatmu." Mace. Carr. 11. 32'L 

Under this date may be given the anecdote related in Nichola'. Hillary 01 Hillc1c,., 
(p. 61, 1I01e), if, u is probable, it refers to the action between the English and Dutcla 
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f1eet1 in Southwold bay on the 28th ofMa,. " There is a traditionalatory at Cambridp 
... I that I Sir Isaae Newton came into the ball of TriDity CoIlep and told the other 
fellows that there had been an action just then between the Dutch and English, and 
that ·the latter had the wont of it. Being asked how he came b, hi. knowledp. he 
Aid that being in the oheenatory. he heard the report of a great firing of cannon. such 
II conld onl, be between two great fleets, and that II the noise grew louder and louder 
he concluded that they drew neuer to our C08lta and colll8Cl.uentl, that we had the 
worst of it, which the event verified." JODeS, iD his Play.io/Dgical Dilquumon., p. 299 
(quoted ib.), Ba,S that he had been inlimoed .. that the great engagement between the 
Dutch and English at sea in 1672 WII heard b, the people who were out at work in the 
fielda to the Yer, centre of England: Mr Derham BaYS it wee heard 200 miles." The 
.. observatory" in the peeaap quoted abon is a prolepsis for the .. great gatewa,." 
whicb wee not CODYerted into an oheenatory until several years after Newton bad left 
Cambridge. 

(11) AppeDdiI. No. VII. 
CD) He also Baya." I should be glad to hear whether Mr Cox bath finished the 

4 feet telescope and what illl eB'eclll are •.• But I know not whether I shall make any 
further trials myeelf, being desirou. to prosecute some other atudies." Mace. Corr. II. 
329. 

CII) For a character of this worlt see Humboldt's KOIffIOI, Vol. I. The edition of 
1681 188ms to be almost a reprint of the preceding one, in .pite of the" aactior et emen
datior .. of the title-pap. 

(101) Appendix. No. VIII. 
(II) This part of the letter is cited in tbe 3rd edition of tbe p,.incipi4. p. 246, instead 

of the letters to Leibniz referred to in the two first editioOl. 1111 contents were sent to 
Leibniz July 26, 1676. along with Newton'. letter of June 13 of that ,ear. There is a 
i:OPJ of it at the Royal Society (Miacell. MS8. LXXXI.) written in a tremulous band. 
a CODIequenC8 probabl, of the endeavour of the copyist to imitate Newton'. writing. It 
hIS an address in Newton's hand, "These 10 bill ever Honoured ftioiend Mr John CoI
liOl ...... and bean the post· mark of May '¥1 (probably 1676). This transcript ma, be 
conjectured to haye been made at Collins's request for the purpose of accompanying tI.e 
other papenl which he "II preparing to send through Oldenburg to Leibniz. See CDIII

",ere. Epilt. p. 47. (128, 2nd ed.) Doubts have been expressed whether th_papers 
were actually sent to Leiboiz. We haYe however Colli os's own testimony that. tbey 
were sent II had been desired (Comm. Epilt. p. 48, or 129, 2nd ed.), besides Leibniz'. 
and Tschirohaus's acknowledgments of the receipt of them. (lb. pp. 58,66, or 129. 142.) 
It may also be obsened that the papers actually sent (in a letter dated July 26, 1676) 
to Leiboiz by Oldenbnrg have been recently printed from the originals in the Royal 
Library at Hanover (Leibn, Matla. Selarift. Berlin, 1849), and tbat in them, II in Col
lins'. draught, which is preserved at the Royal Society (" To Leiboitz the 14th of June 
1676 About Mr Gregories remains" MSS. LXxxr.), we find the contents of Newton'. 
letter of Dec. 10, 1672. except that iostead of the example of drawing a tanpot 10 a 
CUr1'e. there is merely allusion made to the method. Collins's larpr paper (called 
.. CoUectio" and .. Historiola" in the CDlllmen:ium Epillolieum). of which the paper 
just quoted "Abont Mr Gregories remains" is an abridgment, and which contains 
Newlon'l letter of Dec. 10 without curtailment, is stated in the _nd edition of the 
ComlJleteium to hue been sent to Leibniz. but whether that .11 the c:eee may be fairly 
questioned. This paper wee intended by Collins to be deposited in the arcbives of tbe 
Royal Society. where it is still presened, with the title" Extracts from Mr Gregories 
Letter" (MSS. LXXX'.). co_ting of thirteen sbeets. A copy of Newton'. letter •• 
sent to Tschimhaus in May. 1675, in Collios's paper "About Descartes" (14 folio 
leanl. Roy. Soc. MSS. LXXXI.) 

(N) On the Public Oratorsbip becoming vacant by the resignation of Ralph Wid
drington. the mode of electing his IUCC..,' became a aubject of dispute between the 
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Masters of Collesea III1d the Senate. The Statutes of Elizabeth contain no up.- pro
vision (or the election of Orator, but the Head. (uDder the 40th Statute. which en.eta 
that "NomiDationea et electionea leetorum, bedellorum, Itatioaariorum, gaceatorum, 
vinopolarum et aliorum miniIItrorum seu olliciariorum academie quorumcunque de qui
bus aliter a DObis non eat provisum aequentur modum et formam in e1ectione procauce1-
larii praeacriplam fientque intra XIV dies post vacationem nisi aliter Btatutis noetria aut 
fundatione cautum sit·) claimed. as had been usual, the right of nominatinc two peI'lIODI. 

one of whom wall to be elected by the Senate. The Senate, however, maintained that 
the proper mode of procedure was by 1111 open election, as directed by the St"''''a Ami-
9'"', which they contended were .till in force, ucept upon pointa where they were con
trary to the E1izabethlll1 code. The ChIIIlcellor (" great Villien") endeavoured to 
e8'ect an arrangement between the contending parties. "Being informed," he writes, 
Co that there may be a contest between the Heads of the Colleges and the body of the 
University about the manner of electing an Orator .... he thinks it becoma his duty and 
aft"ection to the University to communicate his thoughts : ••• he thinks that the election of 
Orator .hould be regulated by the .tatute of HeDlJ VIIl. made only for that purpose 
rather than by that of Queen Elizabeth." He suggelts an expedient. which he say • 
.. I hope may for the present aatisfy both lides. I propose that the Heads may for this 
time DOminate and the Body comply, yet interposing (if they think fit) II ProteatatiOD 
concerning their plea that this election may not hereafter pus for a decisive Precedent 
in prejudice to their claim." And" wbereu I undentand that the whole University 
hu chiefly a conaideration fot Dr Paman ofSt John's and Mr Craven of Trinity College 
I do reconlmend them both to be nominated. For it is very reasonable that in this nomi
nation. before the di8'erence be determined between you, the Heads sbould htve regard 
to the inclination of the Body, especially seeing you all agree in two men that are very 
worthy III1d very fit for the place." (Letter read to the Senate, March 3. Mandala i. 
lWptr. Oli", Vol. 11. p.251-.) These conciliatory 8uggeaLioDl were not attended to. 
A m~ority of the Heads nominated Paman and a Mr Ralph Sanderson, likewise of St 
John'l, on the day after the letter wu read, and on the nut day 121 Memben of the 
Senate recorded their votes in favour of Craven and 98 for Paman. On the morning of 
the election, before tbe polling commenced, the following protest vru read III1d entered 
in the Regent House: .. Nos Antoniul Manhall, Georgius Chamberlaine, Hum&edus 
Babington, Gulielmus Lynnel, ... loannes Hawkins, lsaacus Newton ... aliique quorum 
nomina sunt infra scripta, coram Matthleo Wbinn, Notariu Publico, Proteatamur de 
in,aliditate et nullitate Nominationis et Notationia per puncta Prefectotum Collegio
rum m Ollicium Oratoria hujus Academia.. Etiam et de nullitale omnis actus esin 
facti aut faciendi." The Vice-ChIIIlcellor admitted Paman the same moming; Craven. 
as "legitime electa ... per majorem partem lu8'ragantium secundum .tatutum de elec
tione Oratoria," gave in a protest agaiDlt the validity of his competitor's election and 
mmission, and there, 10 far 81 our information goes, the maUer seems to have ended. 

The reader wbo wishes to see what may be Aid on both sides of the question may 
consult an 1II10nymoui pamphlet, entitled All Argument to pnwe ,hat the 39th _tion of 
th, 50th chapter of'M atafUII, given by Q_II Elilablth ... inelud" tM Old Statut" [by 
Mr Burford, fellow of King·I] ... fDith all An.wer to the Argummt [by Bentley) and ... 
[Burford'.] Rlply. London,1727. Comp. Monk's BentUy, pp.S24-6. 

CIT) "Since I see I.hall neither profit them, Dor (by reuon of this distance) CIIIl 

partake of the advantage of their assemblies." Mace:. Curro 11. 348. 
CU) It begins, "I received your two lut letters with Heuret's Optics, which (not 

being 10 ready in the French tongue mJself, as to read it without the continual use of 
a dictionary) I committed to the peruaal of another ..... 

Here may be mentioned the myth respecting his not being elected into the law
fellowship, wbich became v.eant Feb. 14, in this year, by the d_th of Dr Robert 
Crane. The story as told by a great..grandson of the penon who wu selected to fill the 
vaCllllCJ is, that Newton and Robert Uvedale (who wu two Jean senior to Newton, and 
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would, in the usual coune of things, vacate his fellowship in a few months) were candi
dates for the Iellowship in question; and that" Mr Barrow I who had been Idmilted 
M.ter on Feb. ?:I I decided it in favour ofMr U. saying thatMr U. and Mr N. being 
(at that time) equal in literary attainments, be muse give the fellowship to Mr U •• 
senior." (G.ntle .... n'. Mal. Supplement for 1799, p. 1186.) I apprehend the tenure 0' 
tbe law-fellowship of Trinity College w. considered to be ~ly compatible with the 
efficient discharge of tbe duties of the Mathematical Prof_r, and I believe that it 
would argue mucb misconception of the characters of the two great men concerned to 
eupp0s8 them capable of being parties to a las interpretation of the statutes which they 
bad sworn to obey. The person who holds this fellowabip is required "operam dare 
juri civiJi," and accordingly we find Uvedale,on receiving the appointment, eltc\lled by 
the Univemty from appeariJlg, according to an announcement made in April previous 
to bis election, • Respondent in tbe Theological Scbools on June 26 (the fellow neltt 
below bim being called upon to perform tbe eltercise), the ground _igned for the 
eltemption "being that If jam interea temporis Juris Civilis studio _ addixerit et ad 
ejuadem facultatis prof_ionem virtute sodalitii sui pnedicto coUegio teneatur ... " (Gnu:. 
Book, June 11, 1673.) The turn given in the above story to the real facts of the case 
(viz. tbat Uvedale was appointed to a lay-fellowship, and that Newton would have 
been glad to have one) i. a very natural family embellishment. 

C·) Appendix, No. IX. 
(to) We hear of these incidentally from a letter of Collins to J ames Gregory, dated 

Oct. 19,1675. It Mr Newton ..... I have not writ to or seen these 11 or 12 months, not 
troubling him • being intent upon chemical .tudies and practiCell, and both he and Dr 
Barrow beginning to think mathematical spec:u1atioDl to grow at leat dry, if uot 
lOIDewhat barren." Macc. CAnT. 11.280. 

CO) Jao.28. At a meeting of the council" Mr Oldenburg baying mentioned, 
that Mr Newton had intimated his being now in wch circumstances, that be desired 
to be ucused from the weekly payments {b.}, it w. agreed to by the COUDCil, that he 
sbould be dispensed with, • several others were." It _I probable that the" inti
mation" re&SJeCting Newton's altered .. circumstances" is to be referred to tbe espected 
vacating of his teIlowship, which in the usual conrse of thinp would eltpire in the 
following autumn. 

(41) On March 11, partly in consequence of Linus's second letter (Feb. 25. N.S.) 
"containing sasemOIl8 directly opposite to tbose of Mr Newton," Hooke .... ordered 
by the Royal Society to have the apparatus ready for the nellit meeting in order to make 
the spectrum experiment, but the day proved unfavourable. Newton w. present at 
both meetings. While NewtoD w. in London, Oldenburg shewed him Linus's1etter, 
but upon reading it, he did not think it worth noticing. However, on the old man's 
writing again on the .ubject (Sept. 11), Newton wu induced to Bend him in a letter 
to Oldenburg (Nov. 13) further directioDl for performing the controverted experiment. 

Linus's 3rd letter is preserved in the Royal Society Collection CL.5. 119). Tbe 
writer feeling the disadvantageous position in which the publication of his first letter 
with Oldenburg's rider left him, requests that bis 2nd letter may be printed. It accord
ingly appeared iD the Tram. for Jan. 24, 1676 in company with Newton's letter of 
Nov.13. 

C") A draught of the pateDt (probably Newton's own composition) from a paper 
in his baudwriting amoDg the Lucuian MSS. (No. E.) is here subjoined . 

.. Carolus secuodus Dei gratia Anglilll ScOUIlI trrancilll et Hibernilll Res, fidei 
Deimsor, !!tc.: Omnibus et siOAUlis bu literas visuris salutem.-Cum munUll Profes
lOris Mathematic..-i in Academia !iii Cantabrigiensi a CoD8ulto Viro Henrico Lucu non 
ita pridem iD8titutum authoritate nostra regia et Literis Patentibus stabili,erimus, et 
Ordinationes ad idem munus spectantes ratificaverimus, et ad petitionem eucutorum 
cum coneilio Procancellorii et Prlllfectorum privilegia inauper nonnulla eidem Profee
IOri Mathematieo in perpetuum concesserimus: inter qUill BtatuimUS ut dictu. Pror-or 
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eIici.-it in 80ciam eujaniI ColJecii DOD mute P ........ -. et lie Is IDIIaJitio 
-.Ii quod illite ..-plaID hoe maDU obtiDtait aut ..... obtiDebit. ye} ulliIlO{dalJilii 
lUi emoluDMDtiI aa& priYilegiil eo &aatam IIOIIIiae _ ea.a prifttv quoyia euj~ 
eo1Je&ii 8&atu1o DOD obl&aute. Qaod priyilegiam ea inlieDlione iricl iIli iDdaisimu at 
eidem Prof~ lieeret qaod ... lOdaJitiam eapeuere et retinere. Quod at debitam 
IOrtiatur efFedam DeC reRrictioDi Uicai in daDmam aat prejHiciam ej __ Pro
re.on. pateat iodalpDtia _tra; IDsaper yolamu lIE Katuim.. at Ywba IIOIIlra 
predicla in rayorelD dic&i ProI-w _per aecipiaatar, at GOD eo taatam eed DeC 

aIio qaoyis Domine aat caua IOdaIitio lUG aut ej .. emolamealo prifttar aiei quod 
qaem1ibet ejudem Collecii Sodum c~aaeaaque prolillioaia 6: ordiaiII meritO privue 
debeat. Et II}IOeiaIim yolamua et onIiaamaa at orcIiDeI __ DOD nisi ipae yolaerit, 
_ipia&, DeC ob del'eetam IKrorum onIiDIlID lOdaIitio cedere iJllO teaeatur aat ab 
a1ii11 qaibaaeaaqne eoptar, eed ea immDDitate qaamdia lUG maaere fangitur padeat 
et fraatur qao qailibet lOeiua Mediei_ aat Juri Civili yel Caaooico dicatus &ai lOle' 
qaoYil eujuaeaaqae Collerii Statalo aut eoaaaetadiae vel interpretatione qaaeuaqae 
DOD obllllllte. la cuju rei Tsimoaiam bu Literu aoetras fieri feeimaa paleDta. 
Teate meiplO apad Weatmoll8lterium yieftimo IOptimo die Apri1ia, Anno Kepi DOIIri 
yieeaimo IIlPUmo. 

Per Braye de Priva&o Sigillo 
Pigou." 

After the above com. the followiDg. also iD NewloD·. hlllld: 
"Wbitehall. March 2.167410. S.,. 

His Malf beiDg willing to give all jut eDcour&gemeDt to learued mea wbo are lIE 
Ihall be elected into y' laid Prore..or.bip, is graeioasly pleued to refer this draught of 
a PIleDt unto Mr Atturuey Geaerall to consider ye _. & to report his opiDioD 
wbat bis Malf may lawfully do iD favour of ye eaid ProfeelOlI U to ye iDdulgeaee & 
diapeDAtion propolOd & deaired. ADd tbea bis Malf will declare hiI farther ple&IUl8. 

A. COVENTRY." 
The above draught wu adopted: the &etual iDitrumeat, (coinciding with the 

draught ellcept in two uaimpor&llllt particulan). with the broad .... altlehed, is iD the 
Regiatruy'uffioe (BOlf 21. G. 1. 2-): 

.. A grant 10 the Matbematical ProfeMor in Cambridge. 
PigOti." 

A traDlc:ript of it will be foand in a large folio copy of the Elizabethan statuta of 
l'riDity College. preaerved in the College Archiy., with the beadiDg .. IDdulpDtia 
Regia ProfeOlOri Mathematico con_. diguiuimo Viro M'" laaaeo NewIoD. buju 
Collegii Socio. istud munul tuDC temporia obeunte." 

Newton', yiut to LoDdoD in February may baye been CODDeCted with hiI applicatioD 
10 the CrowD. 

Towarda the end of the preceding year. Ffllllcis Aston endeavoured to obtain a 
limitar diapeDiatioD OD hiI OWD individual accouDt, IIIId wu backed by the interest of 
Sir JOI8pb WilliamaoD, Principal Secretary of State. There is ulIIIIt in the State 
Paper Office, (Domeatic. No. 1(2), a charaeteriatic letter from Barrow to WilliamaoD 
on the .ubject (Dec. 4. 1674), in which he givea his re&aonl for reaiating the applica
tioD. One ,hort extract from it may be given bere: "Iadeed a Fellowship with us ie 
DOW 10 poor. that I cannot thiDk it worth holding by aD ingenuoUi person UPOD terms 
liable to 10 much IICruple." 

C") Letter CIX (bis) in this work. 
(ta) Appendilf, No. XI. 
(ta) AppeDdilf. No. XII. 
(") .. Dec. 9. There wu produced a !\lS. of Mr Newton, touchiDg his theory of 

ligbt & colo un. cODtaining partly aD hypotbea. 10 uplain the propertiu of ligbt 
diaeouraed of by him iD bis former papera, partly tbe principal pbenomeDa of the 
yariolll coloun ezhibited bJ thiD plates or bubblu, eateemed by bim 10 be of a more 
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difficult COII8ideration; ,et to depend a1ao on the said properties of light." See Birch 
IIJ. 247, IIIlqq. One experiment mentioned in the .. hJPOtheais" relative to the efFects of 
.... electri8ed b, friction particularly struck lOme of the members, and it was ordered 
to be tried at the next meeting. The paper was read by instalments, the .. hJPOtheais" 
on Dec. 9 and 16, the .. oblenations" respecting coloul'll on Jan.20, Feb. 3, IIDd 10. 
The" olMervations" afterwards formed part of the 2nd Book of bis Optiea. The" hy
pothesis" has been lately reprinted in the Phil. Mal. for Sept. 1846, pp. 187-213. 

"Dec. 16. Mr Newton's experiment of glass rubbed to cause variOIll motions in 
bits of paper underneath was tried, but did not succeed •••... This trial was made upon 
the reading of a letter of his to Mr Oldenburg (Dec. 14) in whicb he gives some more 
particular directions about that experiment." OIdenbura was ordered to write to him 
again upon the subject .. & desire bim to send his own apparatus, as a1ao to en
quire wbether he bad secured the papers from being moved by the air, that migbt 
IOmewhere steal in." 

On the second part of Newton', bJPOthesis being read, Hooke, according to his 
wont, said that the main of it was contained in his MiIIf'0lfaphia. 

(M) At tbe meeting on Dec. 30, there was allO read a letter from John Gascoines 
(Liege, 15 Dec. 1675) to Oldenburg, acquainting him with tbe death of Linus from 
the prevailing epidemic, "and with tbe resolution of Mr Linus's disciples to try Mr 
Newton's experiment concerning ligbt an~ colours, more clearly and carefully" ••••• 
according to his directions of Nov. 13: .. intimating withal that if the said experiment 
be made before the Royal Society, and be attested by them to succeed, U Mr Newton 
affirmed, tbey would rest satisfied. It was ordered that wben the sun should sene, 
the experiment should be made before the Society." 

(ft) Harum •.•• librationUID caQIU Hypothesi elegantissiml explicavit nobis vir el. 
Isaac Newton, cujlll Humanitati hoe et aliis nominiblll plurimum debere me lubens 
profiteor. Mercator's Instituticmll ..fn1'onmniee (p. 286) publisbed in the beginning of 
1676. See Princip. (3d ed.) Lib. 3. Prop. 17. MicaH. C€leIt. Tom. v. p.279. Newton 
- to bave been in ~on of his explanation in 1673. See his letter to Olden
bura, June 23 of that year, Horsley IV. 343. Rigaud, Append. 42-

(10) He returns hit hearty thanks for" the favour of the Societ, in their kind 
acceptance of his late papers;" .. that he knew not how to den, an, thing which the, 
desired sbould be done, but he requested that the printing of his observations about 
colours might be suspended for a time, because he had lOme thoughts of writing BUch 
another set of obeervations . .,wbich ougbt to precede those now iu the Society'. poI

~ou:." Mace. Corr. II. 388. 
(It) We find the following notices in the Journal Book upon this subject. On 

Marcb 2, Oldenburg reminded the Societ, that the sky was favourable for makiug the 
experiment. Hooke said that he bad an apparatus ready wheuever it should be called 
for. March 16. Tbe experiment ordered to be made at next meeting if the weather 
should prove favourable. Apr. 6. A committee appointed to try the experiment and 
repeat it before the Society. Apr. 27. The experiment tried with success, of which 
Oldenburg sends an account to Gucoines (Ma, 4). 

(n) Appendix, No. XIII. 
(II) It wu afterwards printed in Wallis's Opp. III. ~. (Oxf. 1699), and, 

from that work, in the Commercium Epi.tolieum, where the typographical error of 26 
JUllii for Julii, which is corrected in Wallis's erTata. is also copied in the heading of 
tbe letter. 

(50) Appendix, No. XIV. 
<") The original letter extending over 14 folio pages is in the British Moseum 

(MSS. Birch 4294). It was accompanied by a note to Oldenburg (M.acc. Corr. u. 
4(0) in a postscript to which he obsenes: II I hope that this ",ill 10 far satisfy M. 
Leibnitz that it will not be necessary for me to write an, more about this subject; fot 
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haying other thiop in my h_, it proves an unweloome interruption to me to be at 
this time put upon conaidering th_ thinp." Newton lent lOme corrections by the 
nut poet (Appendix, p. 257). A copy of the letter 10 oorract.ed _ not despatched to 
Leibniz until May 2 of the following year, the delay arising from Oldenburg', anxiety 
to send this "Thesaurus Newtonianu" by a ale hand. Leiba. MIltMm. Selarilt. I. 1. 
151 (Berlin, 1849). 

On Nov. 14 he desired Oldenburg to malte some further corrections, (Appendix, 
No. XVII.) which, however, were not introduced into the copy lent to Leibniz, which 
_ made ten days before. 

This lett.r, like ita predec_r of June 13, wu printed in the 3M Volume of Wellis', 
Opera, from which it was copied into the c-m_ E,Utolieu.. Wallia says that 
he obtained his copies of the two letters from Oldenburg. 

Leibniz wrote two letters in answer (JUDe 21, July 12, 1677) in the former of which 
he giyes examples in di&rentiation. Oldenburg ICknowledged the receipt of th_ 
Aug. 9, ohlerving, .. NOD est quod dieti N_toni vel etiam Corunii noatri reapoDlUm 
tam dto ad eu expectea, cum et ube abaint, et yarUa aim negotiil diltineantur." 
(Leibn. Mllth. Sehrift. I. i. 167, Berlin, 1849). Oldenburg died the illlowing month, 
but there is no reason to think that, if that eyent had DOt taken place, Newton would 
haye departed from his intention of not continuing the correspondence. Leibniz'a 
aDlwers will be found in WaIIia',3rd yolume, the c-ci_ B,illolieum and his 
WorD. 

(M) Appendix, No. XVI. 
(If) Mace. ClIfT. II. 403. 
(M) Appendix, No. XVIL 
(It) Mace. ClIfT. II. 405. See next note. 
(to) Lucu replied to Newton'. letter of Aug. 18 in a letter of four pages cloeeJ.y 

written, dated Oct. 23, .. containing further ObjectiODI and uperimenta against Mr 
Newton's theory of light and colours with an examination of his uperimentum crucis:" 
among other things he pro __ to proye that the red rays .ufFer the lIBIDe refraction u 
the blue ones. Newton sent an answer to thie (Nov. 28), but with a determination 
that it ,hould close the controversy. In. letter to Oldenburg (Noy. 18), he writes: 
"I _ I haye made mYlelf a slave to philosophy, but if I get free of Mr Linus', 
busineas, I will resolutely bid adieu to it eternally; excepting what 1 do ilr my private 
aatia&ction, or leave to come out after me; for I _ a man must either resolve to put 
out nothing new, or to become a alave to defend it." Mace. Corr. II. 405. 

Hia opponent, however, WB8 nut satisfied with the anlWer' and indited Bnother letter 
(Feb. 2, 1677 N. S.), die IOIe yalue of which to III coDiista in ita preserving for III a few 
warda out of Newton'. letter of Nov. 28. .. In his last of Nov. 28," writes the Liege 
pror-r, .. I ,till meet with new demure •••• He ia pIeaaed to quarrel with my examining 
hia Experimentum Cruci., representing it • a jOitiing out of the point in dispute by a 
new attempted digreaoiou,' or u he is pleased to term it' a rUDning from one thing to 
another.' He tell, us • that he intends to take into consideration one or two of my 
uperimenta, which I ahe1l recommend for the beat: and when there appears to be no 
weight in them, let others judge what there may be in the number of the rest'... Lucas 
c1_ his epi,t1e with a desire that the whole of hi. previolll letter of Oct. 23 may be 
printed, but the request was not attended to. The matter does not _m to have alto
gether dropt here, for in Oldenburg's letter to Leibniz of May 2, accompanying 
Newton',letter of Octob. 24 preceding, we read, .. Ad alia nunc distrabitur Newtonus 
ab iis, qui Leodii, Francisco Lino luccenturiati, novam ipaius de Lumine et Coloribus· 
Theoriam vehementer inaectantur: qua de re brevi plura accipiea, ni rationes meal 

me1e lubduxi," but our information extends no further. 
Goethe, in his .. Oeschichte der Farbenlehre" (Werke, Band 65. Stuttg. 1833) gives 

an lIOOOunt of the reception of Newton'. diacoveryof the composition of light, whicb 
dOlI not indicate a very intimate acquaintance with the circumatancea of the hiatory. 
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For _pie, he does not Imow that the three persons whose suggestions or objectiona 
accompanied by Newton's answers are printed without their namea in the PhilolPphicaZ 
Tra_tiom were Moray, Hooke and Huygena. One of them. indeed, he conjeetuiea 
rightly enough to be Hooke, the 1011 of whose paper of "conaideratlona," he BaYS, is 
greatly to be reg'I'etted. It will, however, be found in a book which he himaelf quotes 
not many JIIIIl'eB befOre, viz. Birch's Hinory of th. Royal Society, III. 10-15. In p. 56 
he confounds John G88COinea, Linus's pupil, with William Gaseoill'De, the inventor of 
teleaeopic sights, who fell at the age of 23 at Manton Moor fighting on the Royalist 
Bide. Again, Newton, in his anawer to Lucas (Phil. Trani. Sept. 1676, p. 7(0) Bays 
that the principal experiments which LucIB had BeDt bim were detailed in a "tractate" 
whicb he had written upon light. Goethe, in quoting the puaage, for the word 
.. tractate" writea II Optical Lectures," and adds that the statement "keineawell'l der 
Wahrheit gemiiaa ist" (p. 64). It is true that the treatise in question conaisted in the 
main of the Optical Lectnres, but it would not have been amiss to bave ascertained the 
perfect identity of tbe two worb before nsing lanll'Dage like that which hIB just been 
quoted. For Goethe's speculationa on colours, see Whewell's Hut. 1M. Sci. u. 
Wilde's Guclaiclat. der Optilc. Tlaril. n. p. 153 sqq. (Berlin, 1843), and the worb 
referred to by him. 

(el) Printed in Wallis's Wor1cl, 111.646 (extracts from it in the Commeraum Epi.t.). 
At the end of the letter Collins BaYS: .. Narrat mihi D. Logan (Chaleographus) quod 
Effigiem tnam delineavit ilIe, in oMine ad Seulpturam; QUill prefigenda sit libro tno 
de Lami"., Coloribw, Dioplricil, &c. quem edendum intendis. Qua de re desideramus 
ease certiores." Nothing further is mown of the " effigiea" here spoken ot 

We may mention here Logan's Dedication of his Plate of St Mary', Church. 
Its date is uncertain, IB, though Loll'PD's Ca"tabripJ 1UlUtrata WBB published in 
1690, the dates of the separate plates range over a period of several years. .. Clarisa'>. 
Viro 1)0. 1_ Nnotlm Matheaeos apud ea"tabrigierua Profaaori Lueariano SS*". 
Trinitam eo",. ibidem, et Belie Soci"'. Socio, Matiaematico, PlailolopM, Claymieo 
consumJDatisao. Nee minus suavitate Morum et Candore Animi, Cum rerum Huma
narum Divinarumq: Peritil spectabili, Ha"t: Tabulom Observantilll ergo D. D. C. Q. 
Dav. Logan." Loggan had the use of a room in Trinity College for his preBl. 

(n) Appendix, No. XVII. 
(U) In this and other instancee where Newton is mentioned as voting at Univer

sity eleetiona of Members of Parliament or Officers, our infonnation is derived &om tbe 
actual Blips of paper on which each voter recorded hiB suffrage, and which are still 
preserved in the Registrary's office. A cop, of Newton's voting paper on this oceuion 
is given IB a specimen •• c. Iaaacus Newton eligit Thomam Exton Militem in Burgensem 
hujus Academilll in Repi Comitiis." 

(If) Boyle', Lif. (by Birch) pre&zed to his Worb, p. 70. Mace. Corr. II. 4fY1. 
and ellewhere. 

(II) A very pretty story is told of him by his biographer-how that in 1682 when 
his schoolfellow George Stepne, was elected scholar from Westminster to Trinity Col
lege, Montagu, unable to bear the thoughts of beiDg separated &om his "dearest 
friend," went to College a year before the proper tim_but, li1r.e many other pretty 
stories, it will not Btand the test of dates. Montagu WBB matriculated Dec. 18, 1679, 
the "chamber" in which be .. kept" in 1680 and following years is known, being 
the same, in fact, in which these linea are written, and ou Oct. 6, 1681, he was made 
M.A. by Royal Mandate. 

(M) Newton seems to have been requested to give his opinion on a wild hypothesis 
of the heaveDs, which a Frenchman of the name of Mallemont had sent to tbe Royal 
Society. His judgment WBB given briefly, and with some reluctance, in a letter to 
Hooke, one of the Secretaries, (Nov. 28, read to the Soc. Dec. 4), in which, to make 
amends fOr the curtDeas of his answer, he puggested cc an experiment whereby to try 
whether the earth moves with a diurnal motion or not, viz. by the falling of a body from 
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liv SYNOPTICAL VIEW OF NEWTON'S LIFE. 

a eoJIIiderable beipc, wbich, be alJepd,mut fall to the e.tward oltbe perpendienllll', 
if die earth moved. This pJOpCJAl ... hiehly approyed of hJ the SoeietJ, & it ... 
desired that it micbt be tried .. _n .. could be with COUyenience." 

At the meeting of the Soe. Dec. 11, Hoob read his answer to Newton'. letter, in 
which be shewed that the path of the fallinc body would not be a IJpiral .... Mr. New
ton _med to I1IPpoae," and that it would fall .. not directly eat, but to the south-eut 
& more to the sonth thaD the eut. It ... desired that what _ UJable in this upe
riment migbt be done with the lint opportDnity." 

At tbe meetinc on Dee. 18, Hooke read hill answer again, and .. a reply to it from 
Newton, "containing bis farther dloughtll and uamiDatiollll of what had heeD pr0-

pounded hJ Mr Hooke." He also gave lID account of three trials that he had made 
of the ezperimenL 

At the meetiDg on Jan_ B, 1680, Hooke read 1ID0ther letter of his to Newton, giyinc 
.. a fnrtlter aeeouot of his theafJ of cireulu motion & attraction, II also seyeral obler
fttiOIlll & dednctiollll from iL" Newton declined answeriDg this letter. At the same 
meetinc Hoob .. _ desired to make hill triala" of Newton'. experiment .. _n .. 
,a.ible. 

<IT) LibruJ Account Bit. for yeu &om Dec. 22, 1679, to Dec. 22, 1680. The 
charge for the bond appears in the Sen. Bunu'. Bk. for yeu ending Mich. 1680. The 
money _ to have heeD repaid Noy. 12, 1688. Conch ... Bk. Feb. 6, 1689. 

eM) Appendix, No. XVllI. 
e") Birch, n.65. A letter of hill to his kinsman Sir John Newton, introdacinc 

Adams, is printilld in Tnrnor', G1'tl1lt1lca.., p. 85, note. 
(YO) 0... Diet. YII. 788. Tbe originala of this and the other letten to Fllllllll.eed 

down to Uille, are praerved in the Libruy of Corpua Chriati College, Oxford. 
C!!) Gill. Diet. YII. 791. 
en)- .. Cambridge April.,. 3d 16B2 
These ~ are to IigniC, yl Mr Ellis adYising will me ahl a person fit to be intruated web 

.,. Chuge of teachinc Navigation to.,. BOJa of.,. King's late foundation, I propounded 
Mr Ed".. Papt M .. ter of ArtII & Wellowof Trinity College in this University, .. .,. 
mOBt promising penon for this end I could think of; IIDd tbat upon theae collllideratioue. 
He is of a temper YCfJ sober & industrious, .. I am confident all that know him are 
ready to testic,. He andentanda,.. seyeral puts of Mathematics, Arithmetic, GeomelfJ, 
Algebra, TrigonomelfJ. Geography. Astronomy, Navigation, & wi' is .,. surest 
ehuaeter of a trae Math_tical Geniu, leuned these of his own inl'lination & by his 
own Indutry without a Teacher: And to mue him.,. readier in ~tieall Matten, bis 
hand is vefJ steady & aeeurate, DB well .. his fancy & apprehellllion, good j II may be 
seen by his writing & drawing will his Pencil VCfJ well: Perfections'" 1 conceive 
considerable for making,.. Boy. accurate & canons in their Draujfhts of Charta, Mappe 
& Proapects &om Sea, wdI joyn'd web his knowledge in penpectiye and projectious of ye 
Sphere will enable him to contriye & draw echemes after .,. best manner for,. Boys 
apprebeuion, & pers_des me yl he will not only be dexteroua & nice in .,. use of 
lustrum" but improve them: His long acquaintance alao will nriety of Learning 
here, will help him to be metbodleal & cleu in bi.l teaching j well much conduces to .,. 
Boyt read, & distinct apprebenaion of what they are taught. So yl tho it may be auy 
to find penons ftluable for some of these Qualifications, yet conaidering him in all 
reapectII II I could not think of an, other person in this {1 niverlity so lit in my 
Opinion to be intrusted w1b a place of so great concerne DB that of preparing Boy. to 
make more skilful Nayigators thllD formerly, so I believe it will be difficult to meet w" 
fitter persons abroad for that purpose. These things made me forward to propound 
him to ,. FJecton; but to compare him wa- other Competiton & chW18 .,. best I leave 
wholl, to their judgment. 

I .. NZWTON, ProCess. Math. Lnc." 
(PepysiUl MSS. 2612. p. 536). 
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Newton also Wl'Ote to hil friend Collins requesting him to 1118 hill inwrest in behalf of 
Paget. There iI in the same MS. volume from which the above iI taken, a copy of the 
letter which Collina wrote in cODSequence, enumerating from Newton's letter to him 
Paget's qualificatiODB, and dwelling upon the weight which the recommendation of the 
greatest mathematician of the lIIe ought to have with the electors. 

(II) Appendiz. Noa. XIX. XX. 
(n) .. The charge of building" the College Library, .. dilablea us from buying 

books at preeento ...... We know Dot yet whether the University will purchase them, their 
cheat being at present very low." Gentleman', MaIIJlW, LXI. 504. 

(7f) The propoaitiODI here mentioned aa I16nt to Halley, bave been printed by 
Rigaud from the copy in the Register Book of the Royal Society, VI. 218. (Appendix 
to Essay on Publication of Principia, No. I.) It is to be obaened. however. that the 
title which Rigaud gives to the Paper(N,lIItImi Pruplllitionu tH Motu) if uotto be found 
in the MS. 

{n> At the Meeting of the Royal Society, Dec. 10." Mr Halley gave an account 
that be had lately seen Mr Newton at Cambridge, who had shewed him a curious treatise, 
De Motu t drawn up Bince August I ; which, upon Mr Halley's desire. was, he said, 
promised to be I16nt to the Society, to be entered upon their Register. Mr Halley _ 
desired to put Mr Newton in mind of his promise for the securing his invention to 
himaelf till IUch time &I be could be at leilure to publish it. Mr Paget waa deaired 
to join with Mr Halley.- Birch,lv.347. 

The treatise D. MDh&, mentioned here, _ probably the same &I that of which a 
copy iI preaened in the University Library (Dd. IX. 46.) beginniog "De motu cor. 
porum Liber primus. Definitionea," &c. eonaisting of the Lectures which he delivered 
aa Lueaaian Professor, (the fint of them is dated Oetob. 1684), and forming, to a certain 
ulent, the fint draught of the Principia. (See Letter elv.). The paper which New. 
ton I16nt up to Halley, in Nov. 1684, _ the germ of this treatise. It iI probable that 
Halley produced the paper at the meeting on Dec. 10, though the fact iI not recorded 
in the Journal Book. Tbe treatise W&l never registered, but the paper!NI, apparently in 
February 1686, with the date Dee. 10, 1684. 

Rigaud's idea that the paper which he haa printed from the Register of the Royal 
Society (conailting of 4 theorems and 7 problemft) is dilFerent from the paper which 
Newton sent to Halley, and that it _aent to the Society in Feb. 1685, iI fouoded upon 
whal I conceive to be a miaapprehenaion of a ~ in Newton's letter to Aston, 
(Feb. 23, 1685). The words are &I follow: .. I thank you for entering in your Register 
my notiona about motion. I designed them for you before now. but the uamioing 
l16yera1 things haa takeo a greater part of my time thao I ezpected, and a great deal of 
it to no purpose. And now I am to go into Liocolnahire for a month or aU weeks. After
wards I inteod to finish it aa lOOn aa I can conyeniently," &c. We JIOII6III only a part 
of the letter, and that in a copy. We cannot therefore be sure that the grammar is 
Newton'.. It seems clear to me that what he "designed" for the Society II before 
DOW," _ not yet finilhed and I16nt to the Society: tbat he _ in fact working at his 
Treatise De Motu with a view to fulfil the promile wbich he had made to Halley, that 
he would Ie send it to the Society to be entered upon their register." 

That the paper 1160t to Halley Is identical with that which we find in the Register of 
the Royal Society, iI evident from the whole tenor of our information on the subject: it 
is nflicient to refer to Halley'sown atatement (Rigaud, Appendix to Essay, p. 37),and 
a Jetter ofbia to Wallis, dated Dec.lI, 1686. in which he says: II Mr Is. Newtoo about 
two years since gave me the inclosed propoaitiODB, toucbiog the opposition of the medium 
to a direct impreaaed motion and to falliog bodies, upon supposition that the opposition 
ie aa the velocity; which tis poeaible is not true; however, I thought any thiog of his 
might not be uDllCCeptable to you, and I beg your opinion thereupon, if it might not be 
(especially the 7th problem) somewhat better illustrated." (The original of this letter 
is in the collection of Dawson Turuer, Esq. Compare Birch, n. 514. Rigaud. 77.) 
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The probability is that Halley IIlW no immediate prospect of obtaining the treatise De 
Mon., and determined to &eCure the author's richla by at once registering the 11 propo
.itions which he had receiyed in Noyember. 

eM) Birch, Jy.370. Rigaud (Appendix to ~y, p. 24). Newton obseryes that 
" that which chiefly dashed the buiness w. the want of pelllOns willing to try experi
menla, he whom we chidy relied on refusing to concem himself in thatkind ....•.. 1 should 
be yery ready to concur with any perIODS for promoting such a design. 80 fu .. I can do 
it without eDgaging the 1088 of my own time in thOle thinga." 

(n) Appendix, No. XXI. 
(n) Tab", JM' renM"8 aM purelumng oJ tM lcau. oJ Cathedral ChureMl oM 

CollIgu, /!rc., Cambridge, 1686. Newtou'. certificate prefixed to this work, the author of 
which was manciple (mancipium) or caterer of King'. College, runs u follows: .. Metho
das huj as Libri recte Ie habet, Dumerique ut ex quibusdam ad calculum reyocatis 
judico, IIltis exacte computaDtur. Is. Newton, Math. Prof. Luc." The later editions 
OD the strenlth of this te&timonial were published under the title of " N e"ton'. Tables." 

In the treasury of Trinity College in a book labelled .. Notitia E," which belonged 
to Humfrey BabiDgton, u Bursar (1674-1678), containing "a true puticular of the 
lents and leases belonging to Trin. Coil. 1674-5," there is a table and an explanation of 
it in Newton'. handwriting, of the fines to be paid for renewinl aDY Dumber of years 
Ia)lll8Cl in a leue for 20 years. It is entitled Tobula redemptionalil ad redi,... Colkgii 
SS. Trinitati, aecommodata. It is constructed on the hypothesis that a laue for 20 y&aJII is 
worth 7 years' purchase, and that for the renewal of 7 years lapeed, one year's purc:hue 
muat be paid. (This is equiYalent to allowing the lessee between 12 and 13 per cent. 
for his money). This table which wu appareDtly drawD up by Newton for Babington '. 
official use, continued to be employed by the College until l700, when Bentley, on his 
appointment to the Mutership, introduced the 10 per cent. tables. The iDDoYation 
howeYer, according to Vice-Master Walker, was uDpalatable to the Seniors and 0IIic:ers, 
whOle "greediness for present sealing money" superadded to .. quarrels in the Col
lege," compelled a return to the old system, and occuionally the arantiDg of terms 
atill more favourable to the tenant. On Dr Robert Smith'. succeeding to the Mas
tership in 1742, the 10 per cent. tables were introduced, and these were replaced io 
1750, by 9 per ceot. tables. 

(79) Gm. Did. YIl. 793, where also the next four laUe .. to Fllllll8teed will be 
found. 

(to) "You seem to insinuate u if Setum had not yet any more satellites than 
one discovered by Hugeniul. I should be glad to know if it be 80." If Flamateed 
returned an answer to this question, it _ to have been still in the negative. 
Writing to him on Sept. 3, of the following year, Newton says: .. He [Mr Philipa] tella 
me he apprehended by lOme of your diacourses, that you had seen two of Cusini'. 
Dew planela about Setum. Hugenius with a sixty foot 1'1818 could see none of them. 
Mr Halley (who wu lately here) I find still suspicious of them, notwithstanding what 
Cusini has lately publiAhed of two more. I was glad to hear two of them confirmed by 
your observation." Mr Philipa' information does not appear to hue been correct, for 
in a paper in Cotes's handwriting (Trio. Coil. Newtonian ?ISS. No. 382) which is 
.pparentl, a memorandum of a conversatioo which he had had with Flamsteed lOme 
time between 1706 and 1716) it ill atated .. that he (Flamsteed) thought there were 
but 3 IIltellites or Saturn, himself had never seen aboyo one." 

The first discoyered aatellite of Saturn (now the 6th, reckoniDg outwards) wu ob
ae"ed by Huygens March 25, 1655. In 1671, 2, 3 Caasini discoyered what is DOW the. 
8th, in 1672,3 (while in pursuit of the lut-mentioned one) the 5th, (see Phil. Tra .... 
March 25, 1673), and in 1684 tbe 3d and 4th: {an account of this last discovery, given in 
the JouNtaI de. Sat/an. for April 1686, was mentioned at the Royal Society April 28, 
communicated at their next meeting. and printed in the Tranaactions for May 25: a 
letter from C_ini to Halley, dated Oct. 10, giving more correct clements of the then 
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. bown 5 satellites W88 read to the Society Nov. 3, and published in the Tl1UIIICtioDl for 
Apr.-JuDe oCthe following year.) 

In the firat edition oC the Prineipill Newton mentioned oaly the Hugeaiaa satellite, 
but in the second he introduced the others, availing himself oC C_ini', paper in the 
Ml!moirlll of the Academy for 1705, published in 1706 (comp. p. 49 of this work). Pound 
(in 1718) was the firat English 88tronomer who succeeded in observing the Cassiniaa 
satelJites: this be did by means of corrected elements supplied by the younger Cassini, 
in the Mimoira for 1714 (publisbed in 1717), and a telescope with an object-glaaa 
oC 123 feet focal length, which Huygeaa had presented to the Royal Society in 1001. 
(See Phil. Tram. Jan.-Apr. 1718. Delisle's" Seconde Lettre sur les Tables Astro
nomiquea de M. Halley..... Jwrnal du SatllJRI, June, 1750). Flamateed, however, 
was not convinced. CSee his letter to A. Sharp, Sept. 13, 1718, Baily, p. 331). 

(81) The date is taken from the post-mark, which is Jan. 14. 
cn) .. Dr Vincent, I Fellow of Clare Hall} presented to the Society a manuscript 

treatise intitled, Philaophic Naturalil principia mat1umaeica, and dedicated to the 
Society by I\Ir Isaac Newton, wherein he gives a mathematical demonstration of the 
Copemican hypothesis 88 proposed by Kepler, and makes out all the phenomena of 
the celestial motioaa by the oaly snpposition of a gravitation towards the center of 
lun decreasing 88 the squares of the distances therefrom reciprocally. 

It was ordered that a letter of thanb be written to Mr Newton; and that the 
printing of hi. book be referred to the conaideration of the Council: and that in the 
mean time the book be put into the handa of Mr Halley, to make a report thereof 
to the council." Birch, IV. 479. 

For some account of Dr Vincent, see Whiston's MeDWin, who W88 his sizar. b 
may perhaps prevent further cuneocy being given to the supposition of his being 
the huaband of the lady to whom in early life Newton is said to have been attached, 
if I state that he 91'88 a Senior Fellow of Clare Hall at the time of his death (March 
1722). 

(n) See Birch, rv. 484. 
(M) At a meeting of the CoutU:il of the Royal Society .. it was ordered that Mr 

Newton's book be printed, & that Mr Halley undertake tbe busin_ of looking after 
it, & printing it at his own charge, which he engaged to do." Birch, IV. 486. 

(88) My knowledge of this letter is derived from a memorandum by Halley, on the 
back of Newton's letter of July 14, mentioning among Newton'. letters one of this 
date. The contents as stated above are purely conjectnra1, and founded upon a sen
tence in Newton's letter of Febr. 18, 1686-7, (" I hope you received a letter with two 
corollaries I sent you in autumn,") coupled with thefact that the two coro11eriea above
mentioned are not found in Newton's MS. 

(88) It had been finished in the summer of the preceding ,ear. Writing to Halley 
Juue 20, 16116, he says that it .. only wants transcribing and drawing the cuts fairly." 

(If) "I think I haye the solution of your problem about the IUn's parallu, but 
through other occuioaa shall Bcarce have time to think further on these thiugs: and 
besides, I want something of obse"ation." The" occasioaa" may refer to the anti
cipated effects of James's mandate, which hid been received in Cambridge nine days 
before. See under March 11. 

CII) The first mandate W88 dated Febr. 7, received by the Vice-Chancellor on 
the 9th, and read to the Senate on the 21st, the second was dated Febr. 2', and read 
March H. 

C .. ) .. It contained the whole syasem of celestial motions, as well of the secondary 
as primary planets, with the theory of comets, which is illustrated by the example of 
the great comet of 1680-1, proving that which appeared in the morning in Nov ...... to 
have been the same that was observed in Dec. and Jan. in the evening." Birch,lv.sao. 

The MS. sheets of the Principia Cwithout the preface) have been bound up into a 
Volume which is preserved at the Royal Society. It is from nowiah to detract from tha 
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value of this treaaure that I state that I do not think the MS. to be in Newton's auto
graph. I believe it to be written by the same hand as the first draught of the Principia 
in the University Library. Tbe author'. own hand ia easily recogniaed in both MSS. 
in additions and alterations. 

The Preface in the firat edition baa no date. The date .. Dabam Cantahrisi_ e 
Collesio S. Trinitatia, Maii 8, 1686," firat appeared in the eecond edition in 1713. See 
note to Fehr. 1704. 

(10) The following are the dates of theproceedingl connected with thia afJ\ir. Apr. 
21. Vice·Chancellor and delegatea appear before the Commiaaionera. Apr. 27. Give 
in their plea. May7. Plea diacuued. Vice-Chancellor aentenced to be deprived or 
hie ollice, aDd luspended from his M .. terahip. May 12. The delegates reprimanded. 
Jeft'reJl wound up hie addreas to them with the words: "Therefore I shalllly to you what 
the acripture lIyS, and rather becaD88 mOllt of you are divinea; 'Go your way and siD DO 

more, leat a wone thiDg come unto you. '" See State Trials, or Cooper's AJUlllIl oJ 
Cambridp. N ewtOD does Dot appear at all .. a epeaker during the proceedinp. The 
Chaacellor alludea twice to hie baving himaelf formerly been a member of the Univer
aity. UDtil BOme other College can eatahliah a claim to him, Trinity College is liable 
to the luspicion of having bad him for an ,d"IA,.UI. A" GeorgiUl JefFrya" _ 
admitted pensioner there March 15, 1661-2, under Mr Hill, and he would therefore be a 
year junior to NewtoD. 

UDder thie date may be giveD the following entry in the CoUep Account Boot of 
the building of the New Library, which probably rekra to our philoaopher ... May 28, 
1687. Pd ... for erecting a acaft'old for Mr Newton to meuure the fret work of the 1Itair
cue: ".6d." 

We may aleo DOtice UDder thie year an elegant method siven by him of fiadinc 
(by iDfiniteaimals) the yolume ofaaegment ora parabolic conoid cut off by a plane per
pendicular to the uil. "Coutruction and Demonstration as I received it from M. 
laaac Newton, Prof. of the Mathematies,in Cambridge." G"",,,.', MapA,.., by Wm. 
Hunt, Lond. 1687. 

(II) Rigaud,81, 82. The copy which he gave to the conep Library doee not 
contain his autograph. In a copy in Emmanuel Collece Library is written, "Ell 
dono Authoris auiiie docti Iulii 1:Jt1o. 1687." The copy in Keill'. catalocue of hie boob 
ia priced at 10.., as al&o is a copy in Clare Hall Library, given by CorneliUl Crownfield 
to Cotes's friend Morgan, of which however the price at the time of the gift is put Sa. 
There is in the eame Library a copy of the Theaea printed at Edinburgh, in the first half 
of 1690, by James Gregory, of tit Andrew's, containing a compend of the Principia, 
alluded to in the Mueum Criticum, 11. 518. DOte, and Brewller'. Ntultllfl. p.174, note. 

The following anecdote of Demoivre'. firat introduction to the Principia may DO& 
be altogether out of place here. The acene is probably to be laid in the year after 
its publication, when NewtoD is known to have been out of College. (See Table of 
Exits and Redita). Demoivre, then about 21. wu eaming a livelihood in London by 
teaching mathematics, in which he thought himaelf a perfect muter. II II en rut bient& 
et bien .ingulierement deaab~. Le haaerd Ie conduiait chez Mylord Devolllhire dlJll 
Ie moment ou M. Newton venoit de laiaaer chez ce Seigneur un ezemplaire de Bel 

Principes. Le jeuDe Math6maticien ouvrit Ie livre, et, s6duit par la simplici~ appa
rente de I'ouvrage, Be peraUlda qu'il aIloit l'eDtendre IaDI diflicul~; maie il rut bien 
IUl'pris de Ie trouver hora de la port6e de aea coDDoiuancea, et de Ie voir oblig6 de 
conyenir que ce qu'il avoit pris pour Ie fatte dH MatMmatiquea n'6toit que l'entrM 
d' une loDgue et p6nible carriere qui lui reatoit a parcourir. II .. procura cependant 
Ie livre, et comme leale~OUI qu'il6toit oblig6:de donner l'engageoient adea courses pres
que CODtinUellea, il en d6chira lea feuillete pour lea porter dana II poche et lea 6tudier 
dane lea intervallea de aea travaUll." Eloge. His/. 1M /' AclZlUmN. 1754. 

(N) He did not give up hie rooms until Midsummer. On Sept. 14, a donation 
of £60 towards the New Library was received from him. 
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(N) In man, of the voting papers his Dame is preceded b, the wonll II precl~ 
rum virum," in lOme the adjective is .. doctiasimum," II integerrimum," " venerabilem," 
"reYerendum." Pulleyn, his old tutor, calli him "Iummum virum." 

Thirteen letters &"m Newton to the Vice-Chancellor, written between Febru 1rJ and 
May 1689, on matters connected with the U Diversity all afFected b, the new order of 
things, have been recently printed by DaWlOD Turner, Esq. from the origiDala in his 
~1Io 

Laplace, in speakill8' of the publication of the PriMipia, obllerv.: "LeI priDCipee 
du 'ysWme aocial furent poII& daDS I'annee luivant, et Newton CODCOUrut a leur eta
bl_mene." S,It. du Mcmd. p. m, Paris, 1824. 

(M> See Lord King's Life of Loeb, J. 389 (2nd. eeL) 
(N) "Mr Hu,pDS of Zulichem being preeent gave an account that he himIelf'_ 

DOW about publishing a Treatiae concerDiDg the cause of gravity, and another about 
RefrsctioDS giving amongst other thiDgs the reaIODS of the double refractiDg hland 
Crystal. 

Mr NewtoD coDBideriDg a piece of the Island Crystal did oble"e that of the two 
lpeoies wherewith things do appear through that body, the one sulFered DO refract.iou 
wben the viaual ray came parallel to the oblique sid. of the parallelepiped i the other, 
u is usual in all other traDJparent bodies, sufFered none, when the beam came perpen
dicular to the planet through which the object appeared." Joum. Bk. 

The fint mentioned obiervation of Newton is due to Erasmus Bartholinu, but _ 
found b, Huypnl not to be rigorously true, (Tr/JiU tU la Lumiere, 1690, p. 57). 

I take this opportuDity of oflilring my grateful acknowledgmenta to the Prelident 
and Council of the Royal Society for their liberality in granting me aocesa to their 
krchives. Perhaps I may be permitted in this place to expre. my opinion of the obli
ption which that illuatrious body would confer upon the world by the continuation of 
Birch', Hiatory of the Society, at least down to the cloae of Newton', Presidentahip. 
Independentl, of the value, great or small, of lOch a work to the historian of science. it 
_uld give us an opportunity of meeting our philosopher once or twice a week for the 
mnty three Iuc ,ears of his life. The following utracta from the J ouma! Boob of tha 
period are given DOt u IpecimeDI of their contenta, but are selected soleI, for the local ' 
allusions. II March 31, 1~ The President ... mentionild a remarkable uperiment be 
made formerly in Trinity Collep kitchin at Cambridge, upon the heart of an eel which 
he cut into three pieces, and observed every one of them beat at the ume iultant and 
interval: putting spittle upon any of the seCtiODl had no efl'ect, but a drop of vineger 
utterly elrtiuguiahed ita motion." (He had mentioned the ume ezperiment more briefly 
at the meeting on Nov. 13, 1712). .. Febr.~, 1723-4. The President upon reading 
this t a letter containing an account of the effects of a violent thunderstorm} made 
mention of an accident much like it which he once saw at Trinity College in Cambridse. 
He wu luddenl, IUrprized with a violent Itrong flash of lightning which Wall 110 exceed
ing bright that he wu forced immediatel, to guard his eyes with his handa. And at 
the I11III8 aten' a violent clap of thunder broke down the window in the nut room, and 
i>rced IIOme spliuterl out of tbe floor which darted apiDSt the claling, and there beinR 
another window opposite to that which _ broke down they obse"ed it to be bowed 
outwards by the violence of the shock." 

(to) .. Aug. 29.1689. Before the King & Council_ heerd the matter 01 Kiug'1 
College about Mr IIIIIlC Newton, wh, he or an, other not of that foundation Ihould be 
Provoat, & after the reuoDl shewed & argued Mr Newton was laid aaide." (Alderman 
Newton'. Diary among Bowlell MSS. at DowniDg Collep.) The Statutes of King's 
Collep require the Pro"oat to be in Priest'l Orden and to be choaen from the emting 
or IOrmer fellows of tbe Society, Newton therefore was disqualified for the post. 

(") The following entry among the gretuities given b, the College in .the course 
of the ,ear ending at Michaelmu 1690, is probabl, to be referred to the end of 1689. or 
berinninr of 1690, when Newton wu in London in attendance on his parliamentary 
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duties. .. To Mr John Lamb, commended by Mr Newton, lately an operator to the 
Ro,.I SoeietJ. 10.. .. 

(H) This and the otherlet\IeIB to Locke, ezceptthat of July 7, 1692, will be found 
in Lord King's Lif. of LocU. This letter is dated .. Sept." by mistake, the London 
post mark being .. Oc. 29." 

(It) Nichols·.IUwtTof. Lit. HUt. lUll. is. 
(100) .. Besides a coach which I consider not, it is but 2OOl. per annum, with a 

confinement to the London air, & to lIuch a way of living u I am not in love with." 
(101) Optic., Bk. 2. Part IV. Obe. 13. 
(101) Appendix, No. XXIII. 
(101) Wallis, Opp. II. 391. aeqq. 
(IN) Brookbank was originally of Trinity College. The successful candidate was 

the Hon. H. Boyle, .. a near relation" oCthe Cbancellor, (Duke of Somerset) ",ho wrote 
a letter (Sept. 6) recommending bim to tbe Univenity. (Baker M88. xxx. 355). 

(101) It 1911 read at a meeting of the Royal Society, Febr. 15, 1710, and ordered to 
be printed in the Tranaaetions. It 1911 printed in tbe Introductiou to Vol. 11. of 
Harris's lao Ttclm. 1710. 

(lot) It may be doubted whether tbis letter is in Newton', handwriting. The 
coaeluion .. Sr I am" &c., and the addres., are evidently in his hand. 

(lOT) The four lettera to Bentley were given to the College by Cumberland. They 
were printed in 1756, and reviewed by Joh_n in the Literary Mapzine. See Monk's 
Bentley, p. 33; BreWlter'. Newton, p. 286. They firat appeared in their correct order 
in Bentley'. Correapondence (Lond. 1842), the third and fourth bavinc previously 
changed places. 

(101) .. I have now received the box of rulera, with your receipt of £14. I IleIK 
JOu that money because I thought it .... jut; & therefore you compliment me if yoa 
reckon it an obligation. The chamber nellt me is dispoIed. of; but that which I .... 
contriving was ••• to make you .. uch an allowance, &co" G"'f~fI" M06/J1iu, 
LXXXIV. 3-

(lot) Brewlter'lI Lif. of Nftlf01l. p.232. In this letter he II,.: " I have neither 
ate nor slept well this twelvemonth, nor blve my former consistency of Inind." A fort
night afterJrarda he apologized through a common friend for having written 6uch 
.. a very odd letter," laying, .. that it "'II in a distemper that much aeized his held, 
& that kept bim awake for above be nighta topther." 16. p. 234. 

(110) Dated" At the Bull. in Shoreditch." When he wrote this letter, he "bad 
not Ilept an hour a nigbt for a fortnight together, & for five nigbta together not a wink." 
See his letter of Oct. 15, in whicb he explains the cause of thie state of hi& health. "The 
laat winter, by sleeping too often by my fire, I got an ill habit of aleeping; & a dis
temper, which thi, Bummer h&l been epidemica1, put me farther out of order." Lord 
King's Life of Loclre. I. 420, Brewater', Life of NNwn, p. 240. where the date is 
printed by mistake, Oct. 5. 

Intelligence of his being out of health was conveyed in a very exaggerated form to 
Huygena in May of the following year by a Scotchman, of whom _ know nothing 
whateyer except that his name W&l Colm, (M. Biot's Colin): this peraon'. information 
II recorded in a aort of journal by Hoygen., who 19&1 himaelftroubled at the time with 
lIymptolDll which in little more than a year afierwarda terminated fatall" and would 
drink in witb a morbid sympathy tbe tale of the alIliction of a kindred spirit, i& in the 
following terms: "29 Maj. 1694. Narravit mibi D. Colm Scotua virum eeleberrimum 
ac summum geometram Is. Neutonum in phrenesiu incidilae, abhinc anno et 6 mensi
bu. An ex nimia Btudii auiduitate an dolore infOrtunii, quod incandio laboratorium 
chymieum et scripta quaedam amilerat 1 Cum ad Archiepileopum Cantabrigiensem 
vem.et, ea loeutum, que alienationem mentis indicarent. Deinde ab amicis euram 
ejUi luaceptam, domoque ClaUlO remedia yolanti nolenti adhibita, quibus jam sanitateQl 
recuperavit. ut jam ruraus librum luum Principiorum Pbilosopbie Matbematieorum 
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inteUigere iDcipiaL" (Hupnii E.nt'fttatiotw .••• U,lenbroek. Fucie. II. p. 171. Hag. 
Com.I833). This utract WII fint published b, M. Dicit in tbe Bu,81'u,hw Uniwr.'. 
(art. Newton. p. 168). Sir David Brewster hu pointed out lhe improbabilit, of lhe 
.tory and .hewn lhe impclllibilit, of reconciling it with known Iacta. (Lif. of Netllton. 
p. 230 &'11.) but not to M. Biot', satisfaction. We will fint quote at lengtb an anecdote 
whicb luis been brougbt to bear upon the question, which. bowever. I think an atten
tiYe perusal will proye to refer to a period lOme Jears antecedent to the epooh under 
eonsideration. It is found in a MS. diary written bJ a member of Sc. John's College, 
who, at lhe date of the entry about to be quoted, wu in his 8eeond Jear of residence at 
Cambridge. He _ma to bave heard the anec:dote in compan,. and immediat.el, 
ebronicled it in his journal. He does not tell na wbo was his inlOrmant, and therefore 
we do not know the precille eorreetion to be applied in this instance to an under· 
graduate'. story. We shall not, howeyer, probabl, err much in believing in the 
lubetantial trutb of the narratiye. It runs u follows :-

"1692. Feb. 3d. What I heard to-da, I mnat relate. There is one Mr Newton 
(wbom I have very oft seen) Fellow of Trinity College. that is migbty famona for 
his learning, being a moat excellent Mathematician. Philoaopher. Divine. &c. He 
hu been fellow of the Ro,al Sodety these man, years. & amongst other very learned 
Boob & Traclll he'. written one upon ye mathematical principles of Phi1oaoph,. 
whicb h.. got him a mighty name. he having received eapeeially from Scotland 
abundance of congratulatory let&en for tbe same: but of all the Boob that he eyer 
wrote there .,.. one of eolonra & light established upon thouaands of Experimenlll 
wbich be bad been 20 ,ears of making. & which had _t him man, hundred of 
pounds. This Book wbicb he valued 10 much. & which wu 10 much talked of, had 
lhe ill luck to perish, & be utterly lost jUlt when the learned Author was almoat at 
putting a concluaion at lhe same. after this manner :-

In a winter's morning leaving it amonpt his other Papen. on his Stud, teble 
wbilst he went to Chapel, the Candle which he had unfortunately left burning there 
too. catA:bed bold b, lOme means of other papen, & the, fired the aforesaid Book, 
& utterly consumed it, & &eYeral other valuable writings, & which is mOlt wonderful 
did DO further miachie£. 

But when Mr Newton came from Chapel and had _n wbat WII done, eyer, one 
thought he would have run mad, be wu 10 troubled lhereat that he wu not himIelf for 
a Month after. A long account of this his 1JIt.em of light & coloan you ma, find in 
lhe Transactions of lhe Royal Society which he had sent up to them long before this 
NIl mischance bppened unto him." (Abraham de la Pryme'8 Dia'Y, in the ~ion 
41fProf. Pryme). 

The foregoing narrative is shewn b, Sir David Brewster to be irreconc:i1eable with 
Huygens's memorandum, on the supposition that they both refer to the same drcum
&lance. But, II I have stated, I believe De la pryme's aneedote to refer to an earlier 
period not uactl, known but admitting of being fixed within certain limits,.s I will 
hereafter endeavour to point ouL The discrepancy between the two stalemenlll is 
adverted to here IOlel, lOr the purpose of noticing lhe singular hold which a trayeller'. 
gOl8ip baa lequired oyer M. BioL "Nona troUYODl au contraire," observes that 
distinguished philolOpher ... entre ces dates un parfait accord," and twilll Sir David 
Brewster with hayiug overlooked the difl'erence of calendar (Journal del &11"., .. 1832, 
po 3'25). M. Biot tells na that in English documents, previous to the change of style in 
the middle of lut century, we are to add 1 to lhe ,ear of our Lord for dates between 
January 1 and March 25, in order to fiDd lhe Jear according to the present reckoning, 
and that therefore 1692 in the above extract is what would now be written 1693. It 
does not require a very extensive acquaintance with the literature of our diaries and 
correspondence to know that this rule is by no means a safe oae to follow. In the 
cue before na it is a matter of fact that the author of the dill'J commeaces the ,ear in 
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Jan1ll1'J-: (a. fir. the death of ChIrlea II. it p1aoed in Febr. 1686; uDder Jan. 1691, 
wbich follo1n 1691, the writer Iamenll the lOll of Robert Boyle who died Dec. 31, 
1691; Dee. 1691 is followed by" 1693 Jan. 1. This yeer begiDi very ill, &c."; Dec. 
1693 it followed by .. 1694 Jan. This month we Kt for our degre., &e.") 

Sir David Brewater poinll to the fiu:t that N ewtoll wrote hiI four relebrated letlell 
to Bentley durin« the time when Colm's goaaipin« ltatement represents him .. bariDi 
fIIIlen into "phrenelia." Upon which M. Biot KY., .. noUB llimettroDi volontiera 
mainteDlDtqu'a (the fire whieh eODiumed Newton's plpe1Il" JIOIt6rieur a la premiere 
lettre" (J"",... tN s.. .... p. 332), uad propoMl to place the eatutrophe betwwn the 
10th and 30th of Dec. 1692. .. C' .. a eela _ doute," he remub, II que .. npport.e 
Ie ~ luivant d .. ClIIuvrel.de Wallis imprimMs en 1693. ••• ·Qum. (methodum) 
speraverim Neutollum ipIUID aliquando fuailll traditurum; fit quidem .Uio ill1UD 
hujuamodi aliquid prelo puatum babui.e InDO 1671, led quod (infonuDio quodam) 
Ilammis perij&-' Wallis, Tom. II. p. 390. I.e temps pftIent du verba audio, 6crit ell 

1693, De peut s'appliquer qu" un aecident r6eent, tel que ee1ui que I .. autrel doeu
meDi DOUI attest.ent." Now the atrad here quoted from Wallis is _Iy a traM
lation of what had originally appeared iu English in hit Alpbra some y_ hebe. 
(Wallis'l .4".. bean tbe boobellenl' date of 1685. The bulk of the work _ 
_ t to LoIIdon to be printed in 1676 or 7, but the printin« _ not proceeded with 
WI&il about the be&inDing of AUIr. 1683, lOme additioDi haviDl been made to it in the 
mean time. The Preface is dated Nov. 20, 1684.) The,....., alluded to is .. 
followsl "But I here only live some.,.n- of what we hope Kr Newton will 
himself publilh in due time. And it _, I hear, near ready for the p.- in 1671. 
But most of thole plperI haveliDc:e (by a miaehanee) been unhappay burned" (p. 347). 
It it the _ remarkable that M. Biot abouId have fallen into lueh an error, .. nine 
lines bel_ in the _e pap from whieh he baa tHen the above eztraet, WalliI.- oa 
to .y, "Atque hee lunt que, u m--u. NewtoDi literil uc:erp18, inIernenm. in 
editione Aqlieana 1685." 

M. Biot mak .. another application of hiI ebronolosiell nle to Newton'. fourth 
letter to Bentley, dated Febr. II, 1693, which he alIirma to mean our 169f, and that 
"I .. proprea ~DI de eelleci et K relation avec lea autrea" shew that it _ 
writlell a loBI time after the third, dated Febr.25, UiSf. N_ the leUerl here called 
the third UId fourth, though printed in that order until the appearance of Bentley'l 
~ in 18f2, are Wl'Ongly placed. The "ur letteN are eDdoned by Bentley 
in the order in whicb they were receiYed: on the back of the letter of Febr. 11, 1693 he 
hal wri&ten .. A :JoI Letter from Mr Newton," and on that of Febr. 25, 1691 he h .. 
written "A 411' LettAlr from Mr Newton." Besides, it can be shewn, I think.tiafac
torily, that BeDtley'. two lut sermona were printed in 1693, and .. Newton mlilt have 
known that, his words in hilletter of Febr. 11, "if to eome DOl too late for your !lie" 

would bave no meanm« if they were written in 169f. 
By way of supplement to Sir David Brewster's refutation of the ltatement in 

HIlJl"DI'. jOllrnal, it ma, be observed that the worda If Arebiepileopum Cantabri. 
lienaem" (probably a mistake fo~ C""hllln...-) imply that the crisis of Newton'. 
"pbreDelia" took place in Loudon. A glance at the Table in p. UUIX. will sbew that 
he_ not abaent from Collep for more than a fortnight at a time in 1692 uad 1693, and 
therefore if the calamity which M. Biot firat made knowD to the world reilly occurred, 
Newton mut have been brou«ht down to Cambridp very IOUn. Now if tbiI had been 
the cue, we should, almoat to a certainty, have found Newton'. name amoDl the 
invalidl in the Steward's Boob, where a record iI kept of the "eommoDl" allowed to 
sick WlOWI in their own room.. For example, in the year in queation, endiog at 

• I am ealIIed, by tbe ~ f1I tbe 1ImIl, ba .bote paMIIIIoa tbe dIarJ DOW Ie, 110 ItaIe thI. 
1IiIIlDetI,. 
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Micbaelmas 1693, we find one valetudinarian fell"" allowed hit commo_ in his rooms 
("el:. co.") for 8 weelul, another for 1: in 16M one for 6 weeki, another for 2; in 
1692 one for 19 weeki, a second for 16 and a third for 201; in 1691 one for 9 weeU. 
another for 16. three othera for half a week each, and another for 3 •. 

Bnt probably the most elaborate and complete refutation will haYe leas weight with 
the majority of peraona than the testimony of a trustworthy contemporary witn_. I 
will therefore la, before the reader an el:tract from a letter of Dr Wallis to W &ller, the 
Secretary of the Royal Society, dated Ma, 31, 1696, from which by the way it will be 
obaerved what" strength" Colm's story had .. acquired" in the courae of ilB cin:nlation 
to this country. Wallia had sent a copy of the _nd Volume of his Won. as a 
present to Sturm a Professor at Altorf. Sturm wrote to thank WaUia for the ~t, 
and it is this letter of thanks which Wallis alludes to in the beainning of the following 
el:tract: "I have, since, one from Sturmius, which aigniliee that he hid, lOme weeks 
before, received the Book I sent him. He _ds me word of a Rumor IIII10npt &hem 
concerning Mr Newton as if his House & Boolul & all his Goods were Burnt, & 
himself 80 disturbed in mind thereupon, as to be reduced to very ill cin:umltanees. 
Which being all faIae, I thought fit preeentl, to rectif, that gI'Ouncn- mistake" {in a 
letter which he desires W &ller to forward }. (Lett. Bk. Roy. Soc. W. 2. 60.) 

I may observe that I should not have devoted 80 large a apace to 80 tranIpIrent a 
piece of euggeration but for the remarkable fad of ita adoption b, M. Biot, whOle 
vell8J'8l;ion for the creator of N atu.ral Philosophy will not, I hopa, lUft'er diminution by 
this uposure of an idle traveller's tale. (" Et Ii Ie IOrt eftt vOlllu Ie frapper aDlli 
cruellement, quel sentiment devrait &ire nattre en nODI .on infortune, sinon de 
plaiDdre et de y6n6rer dayantage eet autre Tir6liaa, dont l'intelligence se eerait ainsi 
BYeugl6e pour avoir vu de trap pre. les seerelB des dieua 1 Toute autre peIII6e eerait 
un eacril6ge." Biot in Jou.r. du &Iv. Apr. 1836, p. 216). 

A word may be added on the probable date of the fire in Newton'. rooms. The 
notice which we have given above respecting the publication of Wallis'. Alg ..... ahewa 
that the accident happened berore Aug. 1683. The IUperior limit is the wiDter of 
1677, 1678 as Wallis believed copies of Leibniz's Iettera, the lut of which was dated 
June 21,1677. to have perished in the Sames. (Letter to Leibn..Dec. 1. 1696). One 
of the wiDtera therefore from 1677 to 161n (ueluding perhapa that of 1680.1681 during 
which we know a little more of Newton's movementa than in the othera) may be fized 
upon as the probable date of the occurrence. 

The "eraion of the story in which II Diamond" is made to play a prominent part. 
and according to which the acene is laid in Newlon's latter ,ears, and conaeqnently in 
London, may perhapa dese"e a place here. ., His temper was 10 mild and equal, 
that scarce any accidenlB disturbed it. One instance in particnlar. which is authenti· 
cated by a person now living. [1780,] brinp this -non to a proof. Sir Iaaac being 
called out of his study to a contipoDl room, a little dog. called Dillll1Ond. the coutant 
but incunolll attendan& of his muter's researches, happened to be left among the paper&, 
and by a fatality not to be retrieved, as it was in the latter part of Sir Isaac's da,., 
threw down a lighted eandle, which couumed the almost fiuished laboura of lOme 
years. Sir Isaac returning too late, but to behold the dreadful wreck, rebuked the 
author of it with an ueiamation (ad IidmJ polllllll) 'Oh Diamond I DiIIII10nd I thou 
little knowest the mischief done I'-without adding a Bincle ,tripe." (Notea to Maude', 
Wemleydale, p. 10'l. 4th ad. 1816.) 

(lll) See under Sept. 16-
(lU) A Mr Smith II took a journey" to Cambridge for the purpose of conailiting 

Newton on a problem in chances which had its origin in a lottery recently drawn, and 
bronght with him a letter of introduction from Pepys. The lat of Newton', lettera is 
principally occupied with settling the meaniDc of the queation (What are the chances of 
throwing 1 siz with 6 dice, 2 aizea with.12 dice, and 3 aises with 18 dice 1). The 2Dd 
contaiu his ., easy computation." See Pepys', Corruponcllnft. 
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(1U) '"On {thel Monday {Dight}likewiIe there beiug a creat nam~ of people at 
the door lof the haunted houe,-it w. a houle oppoaite St. John's College in the 
oeeupation of ValentiDe Austin} there chauced to come by Mr Newtou, fellow of 
TriDity College, a very lesrued mau, aud perceiviDg our fellows to have gone ill {three 
fellcnn of St John'. with a fellow-commoner of tbat college bad rushed iu armed with 
pistols' , aud _iug several scbol8lll about the door, Ob ye fools! .. ys he, will you 
Dever bave au, wit 1 Know you not that all such tbings are mere cheats ad impos
tureal YIe! 6e! go bome fOr shame. And 80 he left them, scorning to go ill." (De 
la Pryme's MS. Diary, where there is a full account of the proceedings of the "spirit" 
wbie:h the writer of the diary bad received ill a letter from Cambridge.) 

(114) Appendix, No. XXIV. 
(lU) .. Quoniam varii errorm ill Prop. 'n & 38 (Lib. II.) irrepsere, iDOl omnes 

remtutol bie: apponam, prout ill autoria uemplari inveni, iDIlunte Maio 1694, dum Cau
tabrigi., b.,rerem, COD81IIendi divini autoris gratiL" MS. of Dav. Gregory (Ripad. 
p.l(0). 

(11') .. Jul, 4. Ordered that a letter be written to MrlAac Newton praying that 
he will please to communicate to the Society in order to be published his Treatise of 
ligbt & colours & wbat o&her Mathematical or Pbysical Treatis. be b .. ready by him. II 
J IIlIlm. BIc. 

(ur) "Mr Newton eoming to see me Sept. I, 1694, aud discoursmg of the theory 
of the moon, to let him lee wbat I had done in order to reatore ber motion, I produced 
ad .bewed him th_ 3 abeets {or l)'Dopses} of her ohse"ed aud calculated pl_ 
compared." FlIUDBteed .p. Bail" p. 191. Sbortly afterwards Flamsteed lent him copies 
of two of the 1)'D00000, of which Newton made traDlcripts at Cambridge. A copy of 
the 3d _ lent Oct. 29. 

(lU) The whole of the known eorrespondence is priDted in Bail,'s Fla .... .", 
pp. 133-100. Newton's letters are preserved in the library of Corpus Chrillti College, 
OxfOrd, to which Society they were giyen ill 1764 by S. Adee. M.D., fOrmerly Scholar 
of the College. 

Mr Baily b .. attempted from this correapondence to abew, in opposition to a prevail
ing opinion, tbat F1amsteed manifested DO unwiDiDgn_ to furnish Newton with the 
obtervabolll .-ry to enable him to complete the lunar theory, but, on the contrary, 
freely communicated every obtervation that Newton required. (Supplnlent to FIa.
,teed', Hiltll1'!J. PPO 708-720.) I regret that I cannot concur ill Mr Baily'. conclusioll. 
Aasuming, wbat is far from clear, that up to December, 1694, FJam.teed sent Newton 
all the o~ationa that he .. ked for, I think that in the followiDg month. and after
wards, we discover traces of • feeling which is scarcely compatible with Mr Baily'. 
hypothesis. The following particul8lll are gleaned from Newton'. lettera, and FIam
.teed'. rough draughts or notes; additionalligbt will be thrown upon the subject when 
the correapondence betwJl8n them fa made complete b, the discovery of Flamsteed's 
actual letters. which it is hoped may be fOund among the Portsmouth papers :_ 
1694 Dec. 6. Flamsteed promises to send Newton the obsenationa that he wats after 

the Christmas "holidays. 
1696 Jau.15. NewtoD acknowledges the receipt of two obllervatiODl uDcalculated, 

aud as Flamsteed had calculated these and tbe otber three of last month, be 
desires • synopsis of the calculationa, merel, to Rye himself the trouble of doing 
what was already done. But as regards the reat of Flamsteed', obae"atiolll, 
be repeats wbat be had said ill his letter of Nov. 17, that be desires only the 
naked o~ationa. 

__ 19. Flamsteed wrote back, .1 but no obllervatiolll imparted ... I bave not 
time to send the 8,nopaia DOW; may do it bereafter: but would gladl, see what 
places you have derived from the given Right Aacensiolll first. Shall give 
more bereafter." 

-- 26. Newton replies: .. Since I perceiye you baye a mind to lee whether we 
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can compute correctly, if you pl_ to lend me the latitude of Greenwich, I'll 
lend you what you desire ...... " I told you in autumn that it would be nece8-
IlIU'J to have about half of the Obee"aUODll in your SJDOpae8 Bet right by the 
correct places of the fixt stuB. If you please to do it at your leisure, I'll send 
you a catalogue of the obee"atioua." This request is again alluded to by 
Newton in his letters of Apr. 23 and July 9, but was never complied with . 

.. One thing," he continues, and we now come to an important part of the corre
apondence as atrectmg the question under discuBBion, .. I did not consider. 
The observatioDll being yours,perhaps you bad rather baye them perfectly your 
own in all respects, by determining the moon's longitude and latitude from 
them all yourself. If 80 (for that'. what you han a very just right unto) 
I willatay your time. And when I have got a little further in the theory ... 111 
make a new tahle of the moon's eccentricities and equations of her apogee lor 
finding her mean anomaly, and send you a copy of it. ..... Chuse you therelore 
whether you will compute the moon'8 places from the obee"ations or lean 
that work to me." 

This was answered in haste on the day on which it was received, but we do not 
know in what terms. Flamsteed sent a fuller anawer, Feb. 7, with some lunar 
observations calculated and reduced, (among them the three mentioned by 
Newton Jan. 15, but not the two others.) In his draught of this anawer he 
.. ,.: .. I .hall mind my business of the fixt stars and give him an account of 
my progress, whilst he is employed on the moon: and 8hall be very well 
pleased with an account of his 8UCcess." Flameteed accepted Newton's pro
posal with respect to the observations, hinting, at the lame time, that he should 
devote himself to his catalogue of the fixt stars. At this point therefore N ew
ton's labours upon the lunar theory are 8uspended while he is "staying the 
time" of the Astronomer Royal. 

March 2. Flamsteed, in a draught or an answer to Newton's letter of Fehr. 16, 
has these words: "Vindication of myself for not imparting my obee"ations, 
and an account of my northern correspondence." 

Apr. 23. Newton writes: c. When I have your materials, I reckon it I the 
moon', theory} will prove a work of about three or four months: and wben 
I have dODB it once I would have dODB with it lor ever." 

June 29. Newton, who is still staying the Astronomer'. time, thanks him for 
sending his solar tables (which Newton does not 188m to have wanted): co But 
these, and almOlt all your communicatioua will be useless to me, unleae you 
can propose some practicable way or other of supplying me with obee"atioua. 
For as your health and other bnsiness will not permit you to calculate the 
moon'. places from your Observatioua,80 it was never my inclination to put you 
upon such a task, knowing that the tediousness IIf IUch a design will make me 
as weary with expectation as you with drudgery ... 1 will therefore once more 
propose it to you I as he had done Nov. 17 and Jan. IS} to send me your 
naked observations of the moon's right ascensions and meridional altitudes j anel 
leave it to me fD get her places calcula~ from them. If you like this propo
sal, then pray send me first your o~ons for the year 1m2, and I will get 
them calculated, and send you a copy of the calculated places. But if you like 
it not, then I desire you would propoae some other practicable method of .up
plying me with observations j or else lei me know plainly that I must be con
tent to lOBe all the time and pains I have hitherto taken about the mIlOn'. 
theory and about the table of refractions." 

July 2. Flamlteed, stung to the quick, offers not the mural arc obeervations of 
1m2, but the sextant observations from 1677 to 1690. It would also 188m, 
from a statement written by Flamsteed on the back of Newton's letter, as if he 
bad sent at the same time the 30 obeervations which he had made from Febr. 8 
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lui SYNOPTICAL VIEW OF NEWTON'S LIFE. 

to June 26 in the current year. But u Newton make& no mention ofbaviDg 
received them, merel), sa)'ing, .. when )'ou bave computed ),our 30 obeenaUolIB, 
)'OU will know no more of it t the parallactie equation} than at pneent," I 
81I8Jl8Ct that there glOme mistake in Flamateed'i memorandum. 

1696 Jul)' 9. Newton writes: "After I had helped JOU where )'OU stuck ... t be par
ticularl)' motions the table of reCractioll8, whicb he sa)'s} cost me above two 
months' bard labour which I Ihould never haft undertaken but upon your 
accolllll, and which I told )'ou I undertook that I might ha" aomethiDg to 
return ),OU for the ohlervations ),ou then pve me hopeB of, and )'8t, wben I bad 
done, saw no pruepect of obtai Ding them· or of getting ),our I,DOp&ell rectified, 
I despaired of compuaing the mooD'1 th8Ol)', aod bad thougbts of giving it 
over • impracticable, and occuionall)' told a friend 10 wbo then made me 
a Yisit. But now )'ou oft'er me thOllll oblenations which ),OU made before the 
year 1690, I thaokfull), aeoept of )'our ofFer, and will get u mIlD)' of them com
puted u are sufficient for m)' purpose." 

__ 13. Flamsteed seuds bis observations from JIID. to Jul)' 1677. 
-- 20. Newton_)'I, "The report ),OU mention t which was current in LoD

don about Flamsteed'. not flll'llishing Newton with oblerntions} was mucb 
apiDl& m)' mind, IIDd I haM wriben to put a stop to it. I thank )'ou for ... ),our 
lunar obaervations." 

__ en. Newton sa,., "The other da)' I bad lID ueuse lOt me for wbat was 
said at London about ),our not communicating, IIDd that the report sbould pro
-' no further. I am glad all misunderstandings are compoeed." He then 
Ip4ICifies the further observations (out of the sulant stock) that be WllDI8. 

Sept. 14. Newton returned to Cambridge on Sept. 10, and went awa)' again on 
the 14th: before leaving, he writes, .. I baft not )'8t got an)' time to think of 
the tbeol)' of the moon nor Iball ba" leisure for it this month or above: which 
I thougbt fit to gift )'ou DDtiee of, that )'ou ma), DOt WODder at m)' aileoce." 
He b_er returned in a fortnigbt, but bad sublUDal)' matters to attad to, 
_ named b)' rumour Ibortl)' aftenrards u Muter of the Mint, IIDd in the 
March ofDUt year was actuall)' appointed WardeD. 

_ 17. In Flamsteed'i draught, writleD DO NewtoD's leber, we read, .e M), 
uereise will deyour no _all put of m)' time, aod therefore I shall desire m)' 
friends to ezC1lII me if I aoewer not their letters 10 full), nor readil), u for
merly; howenr,wbeD JOU WIlDt more of m)' lunar observations t i .•. those 
made before 1890 with the IlUtant, not those which be bad made or _ mllkina 
with the mural arc} I shall cause them to be traDeeribed aod it will be no 
trouble." :BtIr B.u)' his printed the words .e however ........ no trouble" in 
italice; the preceding put of the _tenee is not however destitute of signi
fcanee. 

Here the eorrespondenee lierminates. There are ..,eral alluaiOIlB to it in Flamsteed's 
Ulant memoraoda, two of wbich are produced here u evidenee in the question we are 
eamining: "t Mr Newtoo} ceased not to importuoe me (though be was informed of 
1Ia)' illnaa) for more ObiervatiODI, and with that earnestnees that looked u if be thougbt 
lie had a right to eommaod them, and bad about 60 more imparted to him. But I did 
not think m)'l8lf obliged to emplo)' m)' paiDB to sene a person that was 10 inconsiderate 
• to presume he had a right to that wbicb wu onl), a cour&el)'. And I therefore went 
.. with m)' buainea of the bed sten; leaviDg Mr Newton to ellamine the lunar obaer
n60III over again : which hid he done, be had found tbat he needed not be 10 importu- . 
nate for new,--the old would b.,e been lUftieient for the PIUJlOll8 aad design for which 

• PIII1DIWId .... writte1l OIl the Ie&ter .. M, • .,k_ hu IIIndm1d.· But _ oha11 _ II}' and II}' 
0-Il10 OWD ......... t """ that wu _1M 1DIe_. 

Digitized by Coog Ie 



NOTES. 

I had imparted them to him. I was therefore forced to leave off m, correBpOndence 
with him at that time." (Bail" p.63.) Again:" I continued Bince f111'llishing him 
with lunar obeerfationa, as I gained them, until Midaummer 1696, when being troubled 
with a diltemper ...... 1 _ forced to intermit m, correspondence with him." (lb. 
p. 191.) 

Upon the whole, I think, we ma, conclude that the combined action of F1amateed'. 
bad temper and bad health, for which great allowance mult be made, coupled with his 
prof-wnal jealou., of Halle,· and his exanerated opinion of the value of his OWD 

utrollOlllicallabou .... hu robbed UI of the lunar theory in the form that its creator would 
have given it, and that the following worda contain more truth than is IOmeUmes to be 
met witb in epistolar, atatements: II FlamsteediUlIUU de Luna obeervationee Newtono 
uegaverat. Inde factum aiunt qnod hic qullldam in motu Lunari adbuc indetenninata 
reliquit." (Leibuiz to Roemer, Oct. 4, 1706. 0". Tom. IV. Pare II. p. 126.) 

(OO.) TL:- . _t:. th,... 'I • d • . al sin 0'1 parallax 
- lUll mequ ... ty m e _oon I ODgitu e 18 proportion to . '1\ ' 

em v's parallax 
its argument being b's mean angular distance from 0. .. On la coueidiirer ... avec 
raison comme une des applications les plus diilicatee de l'aualJ&e moderue." (Biot, 
Jim",. du &11. Apr. 1836, p. ~18.) In his letter of Jul, 9, 1695, Newton Ia,. that ita 
maximum value scarce exceeds 2 or 3, or at m08t 4 minutes. Burg (Mllca". Cd. Tom. 
ID. p. 282) gives it 2', 2", 38. Compare Pon~oulant, IV. 606, who (ib. XIV. note)doee 
not seem to be aware that this equation was known to Newton. M. Biot laYS that this 
equation iI omitted in the second edition of the Principia, and suggests reaaons to account 
lor the omislion. But see p. 120 of this work, where the " Variatio leCunda" is de
Icribed. 

(110) This is now called the lunar equation olthe SUD, "et I'on avait tout lieu de la 
coneidiirer comme une d. corrections 1. plus diilicatee des tables modemes." (Biot, 

r ~ __ D_ A 1836 ....... ) It ll's mass diat. of ~ from e . d:'" "DUm ...... .,..11. pro , p. "'1M. = ~ . . em merence 
w'. mass disL of 0 from e 

01 longitudes of» and 0. The coefficient is given 8",83 in the Mllca". ClIl. Tom. lIT. 

p. 108. Newton in the above letter sa,. that he bad not ,et ascertained its magnitude, 
bnt that it ma, be assumed 16" or 20" nntil it be determined more exactl,. Comp. 
Pon~oulant, IV. 653. 

(m) Flameteed'8 coqnetry about his two observatione draWl from Newton a little 
playful iron,_n indulgence estremel, rare with him: .. The places of the moon from 
,onr two ohaervatione I have not ,et COllIputed: fOr I thought it superfluoUl to do what 
,ou bad done to m, banda; and desired a cop, of ,our computations onl, to .. ve m,..II 
that labour. But sinee I perceive ,ou have a mind to see whether we can compute' 
exactl" if 'ou please to send me the latitude of Greenwich I'll send ,on what lOR 
desire." (Bail" p. 149.) 

(III) This is the table afterwards published by Halley in the Plail. Tra",. Ma,-Aug. 
1721, "nch u I long Bince received it from its Great Antbor:" See Biot's third article 
on Baily's Flammed in the JDUnual da S_", fOr Nov. 1836, wbich he commences b, 
obeerving that he is in arrear with the article, II et pourtant, depuis environ neul mois 
que mon second article a pam, je n'ai pas 4!it4!i occupii d'autre chose que de sa con
tinnation. Mail, pendant tout ee temps, je puis dire en viiritl!, comme Jacob que 
j'ai luttl! avec L'asparr." For the results of the 8truggle see that article, aDd his ~8per 
.. AnalJ&e des Tables de riifraction conatruites par Newton, avec I'indication des pro_ 
eM&! nummques par leequelA iI a pu 181 calculer." (lb. pp. 736-754.) 

• TIle toneDta of v1tupentlan pound bJ FIamItMd upoIlllllo Ilhutrlolllllll8ll are, I beIieYe, to be 
apIaiDecl OIl die priDclple alluded to: ( ... ~ ...,...,..' ... ) At the IlIfttIng.ol die BoJUlIoeietr, 
lune I, 1_ Ball., ..... paper vlndleating hlaSt Bea- OblerfttioDa .. from lOme 1IOIIDcne. _ 
eepdoua" ofl'l8mlMed· .. 
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Ixviii SYNOPTICAL VIEW OF NEWTON'S LIFE. 

(UI) Some delay occurred in IleDding this letter. Flamsteed did not receive it until 
MayS. 

(Ui) Appendix, No. Uyl. 

(W) "I shall order Will l\iartin .•• to pay him two guineas, if you pleue to let 
him call for them, or to pay it to his or your order in London if you pleue to let 
me how where." The words in this ezlract which follow .. pay bim" are croued 
out in the MS. and the word .. guineas" altered into" shillings" apparently by Flam
eteed. The words after "for them," to the end of the pauage, are conjectural, the 
original writing being most skilfully blotted ouL I believe however that it might be 
made out OD a bright day, if it were thought worth the trouble. What motive FIam
.teed could h.ve bad for disguising any part of the above sentence I do not pretend to 
divine. It is curious that Mr Ripud, who, at Mr Baily's request, examined the MS. 
with reference to thi& very point, should have overlooked the original .. gwnea." 
(Baily, p. 159, note.) 

(lJOI) Wallis, writing to Halley from Oxford. Nov. 26, 8'1Y8: .. We are told here 
that he is made Master of the Mint, which if so, I doe congratulate to him and am 
bis & your &c." ()rig. Lett. BIc. Roy. Soc. W. 2. 56. See Appendix, p. 302. 

(lIT) Macc. Corr. II. 419. 
(111) The original MS. with the address, If For the Rigbt Honourable Charles 

Montaga Esq. Chancellour of the Excbequer," is preserved at the Royal Society, 
Orig. Lett. BIc. N. 1.61b. The problems are (1) To determine the bracbistochron 
between two given points not in the same vertical line : (2) A P P' is a straight line 
passing through a fixed point.A, and meeting a curve in P,P': to find the curve sueh 
that .AP-+AP'-=constant. One of tbe two identical papers (a printed folio balf
sbeet) wbich were sent to Newton by Bernoulli, containing the problems, still ellists 
in the Archives of tbe Royal Society, (Volume lettered" Arithmetic, Algebra," &c. 
13). At the bottom, in Newton'. band, are the words .. Chartam hane ez Gallia 
missam accepi Jan. 29, 100;." 

(111) Mace. CArr. n. 420. 
(110) See Appendix, p. 299. 
(111) If haac Newton chuseth the Honble Henry Boyle &qre, Burghess of this 

University." The votes were given in Eng\ish OD account of the election occurring 
during the vacation. 

(111) James Hodgson had calculated these 12 places for Newton by Flamsteed's 
orden, during the absence of tbe latter in Derbyshire, and sent them to bim Sept. 
8. FIamsteed on examining them Nov. 11, .. found them all falJe," and computed 
them afresb. The results of these last calculations were communicated to Newton 
on his visit to Greenwich, Dec. 4. 

On December 29 Flamlteed IleDt him a correction of tbe time of one of the observa
tions, and aI\erwards found that bis results required further modification. •• I acquainted 
him," he "ys, .. there was a further fault in them, when 1 was last with him. He is 
reserved to me, contrary to his promise. 1 lie under no obligation to be open to 
him." (Baily, Po 166). Flamsteed was in London on Dec. 30 and 31, (Friday and 
Saturday), and the worde .. when I was last with him," probably refer to one of those 
days. Newton was then aware of the liberty which Flamsteed had taken, in men
tioning his name in connexion with the Lunar Theory. in the Letter to Dr Wallis. 
Hence we may ezplain the .. reserve" of which Flam9teed complaine, and to which J.\Ir 
Baily has attached a difFerent meaning, (p. 710, note). 

(til) In a letter to Dr Wall. on annual parallax, which was to appear in the 3d 
volume olthe Doctor's Works, Flamsteed allud.ed to his bavingsupplied Newton with 
lunar observatione. On being informed by David Gregory of the fact, Newton desired 
him to request Dr Wallis not to print the paragrapb coutaining the allusion in question. 
When Flamsteed, who does not seem to have anticipated that there could be any objec
tion to bis making public use of NeWlOn's name without previously obtaining permil8ion 
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to do 80. received intimatioD of thie from Wallis, he wrote to NewtoD OD the aubject, 
(MODday, Jan. 2,) and lipiD OD the 5th. NewtoD iD hie anawer, dated Jan. 6, states 
hie reuoue (or haying requested the SUppresaiOD o( the paragraph. "I was CODcemed," 
he says, "to bepublidy brought UPOD the stage about what, perhaps, will never be fitted 
(or the public, and thereby the world put into an expectatioD o( what, perhaps, they are 
never Iilr.e to have. I do Dot loye to be priDted OD eyery oecuioD, much Iesa to be 
dUDDed and teased by foreigDera about mathematical thin.., or to be thought by our 
own people to be trifting away my time about them, when I should be about the King's 
buaineaa." (The great re-coinap of silver ... DOt yet completed). 

(1M) The eight foreign Asaociates created on the re-modelling of the Academy iD 
1699, were 

1. LeibDiz, } 
2. Guglielmiui, ... b ,. 
3. Hart.aoeker, r e r .... 
4. Tschirnha1l8eD, 
5. James Bernoulli, I 
6 J h Be II' Febr. 14 • 

• OD ruou., 
7. NewtoD, } ~ h 21 
8. Roemer, e r. . 

The first four seem to haye been nominated by the King, the rest by the Acadelny. 
(UI) "Mr Newton shewed a Dew iuatrnmeDt CODtriyed by him for observing the 

moon, stan and I so fiDding the) longitude at -. being the old iuetrument mended 
of 80me faults, with which notwithstaudiug Mr Halley had fouDd the longitude beHer 
than the _en by other methoda." J""rfud &ole. (Hooke. as uaual, at the next 
meeting of the Society. Oct. 25, laid daim to the diacoyery). A paper, in Newton's 
hand, describing the imtrument, headed .f An instrument for obeerYing the diatauce of 
the moon from the fixt stan at -." is preserved in No. LXXXI. MSS. Roy. Soc. It 
... found among Halle,'s papers after hisdeath,and _ pnbliahed in the TlI.DI8Ctioue 
for Oct.-Noy. 1742-

The following extract from a letter of Charles Montagu to Sloane, dated Aug. 7. 
1699, refers to the .. mending" of the "faults" of the .. old iuetrument." After 
staling that he ... to have waited on the Lord Chancellor (Somers) at Gresham 
College, next WedlUlllda" he says: .. But I understand that Mr Ntnrion'. experiment 
will Dot be read, by that ame ...... I hear the engine will not be made within 10 days. 
and then I believe my Lord will wait upon you." (Sloane MSS. Brit. Mua. 4(53). 

(111) With Aston and Flamateed. Lord Chancellor Somera was re-e1ected 
PreaideDt. 

(1#) Ruding', AIIM" of til. Coino,., D.427. 
(UI) 120 copies of the worlt were printed If impeueie illnRriaeimorum ... Somers ... 

Donet. .. Car. Montagu ... Newton ••• " and five others, including Sloane and Aston. 
(lit) The method was I18Dt by a M. dn Verger, in a letter from Rome, with a 

delcription of an inatrument for 80Iving the three problema. (1",m. BIe. IX. 12.) At a 
meeting of the Royal Society, Apr. 8, Sloane was "ordered to give the letter and 
demonatratioue to IrIr Newton, to haye his opinioD and _ero" At the nest meel
ing, Apr. 15, 81_ "promiaed to tab care to deliver" them. On July 24, was read 
.letter from SI_ to du Verger, containiog Newton" report coDceming hie papers. 
The fo1lowing is an e~tlact from it: .. Ipsiaaimo quo chartaa accepit momento exami. 
naudaa commiait ani e Sociis in hiace reba veraatiaaimo, qui DUper opiniouem IUIID 

Societati retulit modum uimirum delCribendi Mufa. accuratum llltis rideri et in rebus 
mechanicis oui futurum, Dec tamen geometricedemouetratum _ exisUmat ; et proinde 
GllfUli trilectional, dupliclltioneln cubi et quadratuftl. ci,.culi DOD _ mathematice 
in •• &ipIa." z..u.,. BIc. lIII. 328. 

(Ito) .. Tabula quantitatum et paduum Calorie." Or;'. Lett. Ble. Roy. Soc. N. 
1.62. Compo Bmnter'. NlVlton, 'ST. , 

Digitized by Coog Ie 



In 8YNOPTICAL VIEW OF NEWTON'S LIFE. 

(It!) The poll Mooch. followa: Right Hem. II. Boyle, (Trift.) 180 
?tIr Newton, (Tria.) 161 
Mr Hammond, (Joll.) 64 

Dr Beinbrillf. VICe-Macer of Trinity, in yotmg for Newton, calls him" yirum 
optimum," Dr Stubbe. one of the Senion, and afterwards Vice-Muter, ·terms him 
to clarillimum vinuo:" in lO1De or the voting papel'll the epithet is .. dip_mus- or 
•• doetiuimus." Bishop Monk, (Lif. of B.,.t~, p. 122,) sa,. that Beutle,. It bad the 
.tiafaction or ... ng in the retum or hia ilIustrioQl friend Sir Isaac N ewtoD." Bent
le7' voting-paper howeYet' is not found among those of au,. of the tbJee eaudidates. 
Newton himlelfvoted for Bo,.le. 

(t.) HiaJ'eliguationoftbeProfesaol'llhipin his own handwriting, is pJelet'Yed in the 
Regi&trarJ'1 office. With respect to the resignation of his fellowship, see p. uuii. 
Dote §. 

(141) It appeared in English, IOparately, the following August, also in Harrill's 
Laieoa Techftieu., 1704, (a work to which Newton wu a subscriber), and, with a few 
correctioDl b,. Newton in the table of Erral ... in the M*,llaft ... Cu, ........ 1705, (this 
is the d_ of the lilt ed., not 1708 81 stated by Mr Baily in his Stlppu-at to FIa.
deed'i HUt..,." p.688,) with the title of "The FamODl 1\Ir Ilbc Newton's Theory of 
the Moon." With respect to Mr Bail,'. renewed ..onion (ib. p. 735) that" in the 
ThIOria Lune there is not a singfe allusion made to 'Flamsteed,- it ma,. he obgenred 
that in the three above mentioned English reprints the mention or Flameteed's name 
comes aft,.,. the title of the tract, DDt InflYrl it a in Gregory's .o4"""""'y. Not that this 
is a point of an, great consequence, for the acknowledgmeDt of F1amneed'1 Iet'rieea in 
suppl,.ing ObaenatioDII is much the same in either cue. It ill extremel,. improbable 
that the etaay wu communicated to Gregory in the naked form in which it stands within 
in"erted comma in his Aatronomy: it ml\5t hne heeD accompanied by _e notice of 
F1amsteed'l ObaenatioDII and their near agreement with the results deri"ed from the 
Theory, the aubatance of whlch Gregory chose to embod,. in an introcillCllorypangraph, 
then prefixing the title .. Lunle Theoria Newtoniana," and finally giving ns the actual 
Theory in its author's own wo~ bare nnmerical statement of _ta and rules, in 
which complimentary phrases would scarcel,. find au appropriate place. 

PH) During this "isit Locke shewed him hill Eaay upOll ,IN Coriatlaiatu, with which 
.. he seemed very well pleued, but bad not time to look it aU Ot'er.· .Locke _t it to 
him hefore Cbristmu for his more careful pernaI. and not hearing anytbiar from him, 
towards the eud of March, 1703, IOnt him a further communieaticm. Receiying no au
swer, Locke, who wu now old and infirm, became impatient to learn _ethiag of the 
fate of hi. papen, and in a letter dated Apr. 30, commiasioned his nephew Peter King 
(afterwards Lord Chancellor) to wait upon the Muter of the Mint, with a letter 
which he had written for the purpose. II He In-es iu German St. You mDllt not go 
on a W ednesda,., for that iI his da,. for being at the Tower. The _n wh:r I desire 
,.ou to deliver it to him yourself i. that I wonld fain diIcover the resBOn of his lID long 
silence. I have lOyeral reuoDl to think him truly m,. frieDd, bnt he iI a nice man 
to deal with, aud a little too apt to raise in himself I1Ilpicionl where there is DO gronDd ; 
therefore wben ,.ou talk to him of my papers, and of his opinion of them, pray do 
it with all the tenderness in the world, and dllcover, if,.on can, why he kept t~ 
10 long and wu so silenL But this ,.on mnst do without uking wh,. he did 10, 01' 

discovering in the leut thst ,.ou are desirous to know •... Acquaint him that JOU in
tend to see me at Whitsnntide, and shall be glad to bring a letter to me from him. 
01' an,. thing else he will please to IOnd .... Mr Newton is reall,. a ftry .. IDahle-. 
not onl,. for his wonderful skill in mathematics, but in divinity too, aud hill great 
knowledge in the Scriptures, wherein I know few hill equals. ADd therelOre pray 
manage the whole matter, lID 81 not only to prestlt'e me in hill good opilrion, bnt to 

increase me in it; and be lure to press him to nothing, but what he WI IOrward in 
himlOlf to do." Lord King's Life"f L«1c., rr. 38. 
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Newton aceording}J lent an answer, apparentlJ iD the IIIIInDer SUgplteci, (it is 
cIated MaJ 16, the daJ befimI Whitsunday), the first clause of which shews that the 
grouDdlesll lIIIIPicioDi were on the part of Locke. of Upon mJ first recejyinC Jour 
papers, I tnd oyer thole concerning the firat EpiatJe of the Corinthians, but bJ so 
manJ iDtermialiODl, that I resolved to go o,er them apiD, so soon as I could get 
leisure to do it with IIIOre aUeDlion. I haYe DOW raad it over a _Dd time, and 
cone onr aIIo JOur papers on the &eCOnd Epistle." lb. I. 420. 

(ttl) He succeeded Lord Somers, who had held the otice five Je&rIo He ... re
elected annuallJ during the remainder of his life. 

(UI) of The President said he had thouCht of a contri,auce for burniuC-cJ-, b7 
unitinl 8eYerai, { probably 4pt"1lJ101 of a paper by Lowthorp ou the lubject 1 .... The 
President ... desired to give directions to make nch gl_ as he shall think proper. 
MaJ 17. The President shewed a piece of silver money and iron wire, part of which 

were melted in the focus of a metallic lpeculum, &c. &c. 
-- 24. The President eaid that he had tried the addition of a reflecting apeculum, 

and he tlaougllt the focus of the burniDg-glue too near to produce the deeired eftilet. 
- 31. The President abewed a piece of red tile { vitrified bJ the burniDg-lu 1, &c. 
June 21. The President tried some new experiments with his lpeculum. 
JulJ 12. The Presideut ran the IpeCUlum latelJ coutrived by him to the Society. 
NOY.16. Mr Hallef ... desired to draw up an account ofMr Newton', burning-ape.. 

culum." (J""m.' Ble.) 
The burning-Claaa pyea bJ Newton to the SocietJ is deacribed bJ Harrill (Lui_ 

TdRin"" Vol. n.), as coDSillting of 7 CQDCaye claaaea (each about 11 A inches iD diam.), 
with their foci coincident, 6 of them being placed round the 7th and in contact with it, 
and formiDC a sort of aesment of a sphere, w~oae lubteuse is about 34 6 inchee. The 
centn.lCI ... 1iee abo1lt an inch lower or farther in than the rest. The common foc.-us is 
about 226 incbee dietant, and allnt 6 inch in diam. It ritrifiee brick or tile in a mo
meat, and melts cold in about i a minute. Compo HUltOn's M.fla. Diet. 

Unc!er the date er Febr. 2, maJ be mentioned the examin.tion of the pleUdo-For
m_, Georll'l PnImauuar, at the Royal SocietJ. In the British MUleum there is a 
lester from John ChamberlaJDI to Newton, dated 'ehr. 2, 1703-4, remiDdinc him of 
.. the famouB confi!rence appointed to take place this afternoon at Gresham ColI .... be
tween Mr Georce, &he Formoaan, the bearer bereof, and I.e Pere Fontenay, a Jeeuit, 
latelJ come from China. 1 have engqed Mr George, aDd am to carry him thi&her this 
aiernoon in mJ coach, but wi&hout tellinC bim &he reIIIOIl. I lies therefore the 8IUIIe 
cautinn anel aecuri" 011 Jour aide." (MSS. Birch, 4292). Newton dOlI not_ to 
baye attended &he meeting. PsalmanUlr py. an account of the conference in the 
Preface to his DescriptioD of Fonnoea. (Loud. 1704. p. yo.). The impostor quailed 
uader the searching scepticism of HaIleJ, Mead aDd Woodward. (Memoira, p. 196. 
Lond. 1764). For a brief account of this singular person, who at 32 repented of his 
WI,., and in after life became alup contributor to the Uniyeraal History, aDd won &he 
respect of JobDlon, see Chalmers', BiDB'". Did. 

(Hf) " Febr. 16, the President presented bill book of Optic. to the Society; Mr 
Halley was delired to pernae it, and to live an abstract of it; and the Soci." pya the 
PresideDt thtmb for the book and for heinc pleued to publish it." (JOII",. Bit.) 

The Preface in the first edition hears no date. In the IIeCOnd edition (1718) the date 
of April 1, 1704," ... added. There ill a 8imilu peculiarity about the Preface to the 
PriJlcipia. (See p. LYjjj.) The ditpute wi&h Leibniz had probably taught our philosopher 
the importance of clatee. 

(141) The words are: "Pro difrerentiill iciNr Leibnitiania D. Newtonus adhibet 
aemperque adbibuit ftHionn ... iieque tum in nis Prinoipiie Natune Mathematicil, tam 
in aliis postea editil! elecanter .. t -. quemadmodum 8& Honora&u Fabn.. in Bua SJ· 
ao)lli Geometrica motuum prosreaauB CaY&lleriane Methodo Buhetituit." (p. 36). Ludo
yicj (Hutcrrie thr LftImisiacMn PlailDtopAie, quoted b, Gubrauer), and Gubrauer 
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Ixxii SYNOPTIOAL VIEW OF NEWTON'S LIFE. 

(Bio8f'aphieoJ uilmia,l. 311, Breelau, 1846,) inform UI that no other penon than Leibniz 
bimaelf _ the writer of the review in question, for that in the Pauline LibI'UJ at 
Leipaic: there is a copy of the Acts in which Leibniz's name is added in writinC to 
aeveral of his anonymoUl articles, and to this among othen. Keill, in a paper on 
central forces, (Philoc. Tra .... Sept. Oct. 1708, P. 185,) took occuion to retort in the 
following terme. "HIIlC omnia sequuntur eJ. celebratisaiml nunc dierom F1uzionum 
Arithmetic., quam line omni dubio Primus Invenit Dominus N ewtonUl, ut cui Iibet 
ejus Epistolu i Wallisio editu legenti, facile constabit, eadem tamen Arithmetica postea 
mutatis nomine et notationis modo i Domino Leibnitio in Actis Eruditorom edita est." 
On receiving from Sloane, Secretary of the Royal Society, the Volume containing Keill's 
article (the Volume for 1708 and 1709, published in 1710), Leibniz, who wu at Berlin, 
wrote to Sloane (March 4,1711, N. S.) complaining of the imputation cast upon him, 
and begging the Society to iuterfere. .. Nempe lequum _ VOl ipsi credo judicabitia, 
ut D. Keillius testetur pubIice, non fuiase sibi &Dimum imputandi mibi quod verba in
linu_ videntur, quui ab aIio hoc quicquid est Inventi didicerim et mihi attribuerim." 
A synopsis of the proceedings of the Society in relation to this afFair is subjoined. 1711, 
March 22. President in the chair. Part of Leibniz's letter w. read.and Sloane ordered 
to write an answer to him, Newton, before the article in the Acta w. shewn to him, 
WI8 annoyed at what Keill had 1lSid, but at the meeting on Apr, 5, Keill drew attention 
to the .. unfair account" of Newton's tract. .. Upon which the President gave a short 
account of that matter, with the particular time of his first mentioning or discovering his 
invention, referring to some letters published by Dr Wallis; upon which Mr Keill w. 
desired to draw up an account of the matter in dispute and set it in a just light." Apr. 
12 ... The former minutes being read gave occuion to further discourse of the matter 
mentioned in the Leipsic Acta. The President .. pleased to mention his letters many 
,ears ago to Mr Collins about his method of treating Curves, &c., and Mr Keill being 
present w. again desired to draw up a paper to usert the President's right in this 
matter." May 24. Keill's reply read, and a copy of it ordered to be sent to Leibniz, and 
to be printed in the Transactiooa on the receipt of Leibniz's answer to it. At the nezt 
meeting, May 31, at which Newton w. not present, Sloane read his letter to Leibniz, 
which _ approved of. 1712 Jan. 31. Leibniz's answer (Dec. 29, 1711) read and 
delivered to Newton. (See p. 55). Febr.7. " The President not coming there w. DO 
account given of M. Leibniz'a letter to Dr Sloane." March 6. In consequence of 
Leibniz's letter a committee w. appointed consisting of Arbuthnot, Hill, Halle" Jones, 
Machin and Burnet, to inzpect the letters and papers relating to the dispute, and make 
a report to the Society. On March 20, Francia Robartes, March 27. Bonet the Pl1IIIIian 
Minister, and on Apr. 17, Demoivre, Aston and Brook Taylor were added to the Com
mittee. Apr. 24. The Report of the Committee read. (See C_mere, EpiatDI. p. 120, 
p. 241. 2d eel. Tumor's Gnltlt" ..... p. 185. Brewster'. Nevton, p. 'JlfI. Weld's Royal 
Sot:. I. 410.) The Committee coDclude their Report • foDowa: "For which reI80na we 
reckon Mr Newton the first Inventor, and are of opiniou that Mr Keill, in aaserting the 
same, h. been DOwa,. injurious to Mr Leibniz. And we submit to the judgment of the 
Society, whether the eztracta of Letters and Papers now presented, together with wbat 
is eztant to the same purpose in Dr WaIIia'. 3rd Volume, may not deserve to be made 
public." The Report wu unanimously adopted, and it wu .. ordered that the whole of 
the matter from the beginning, with the eztracta of all the letters relating thereto. and 
Mr Keill's and Mr Leibniz'. letters. be published with all convenient speed that may be, 
together with the Report of the said Committee." (J_m. BIe. Ro,. Soc.) The coDec
tioD accordingly appeared earl, in 1713, under the title of" Commercium Epistolicum D. 
J ohanw.. Collins et a1iorum de AnaI,Bi promota: jUIIU Societatis Regie in lucero 
editum." The printing of the work WIllI entrusted to Halley, Jones and Machin. "1713 
Jan.8. Some copies of a book entitled CDlllmercWlII EpistDliculll, &c .... being brought, 
the President ordered one to be delivered to each person of the Committee, appointed for 
that purpose, to enmine it before ita publication." (Jour". Ble.) It appears from the 
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Minutes of the Couucil, that on Jan. 29, it was .. ordered by ballotiug that the Treasurer 
pay the charges of printing the C_num Epiltolieum," and that on June 11, the sum 
of £22. 21. 6d., W88 ordered to be disbuned to Halley, "being money he had paid for 
printing" it. Ouly a few copies of the book were printed, and they were principally 
distributed as presents to Universities or distinguished scientific men, (see p.221) but 
aot entirely so, as is shewn by the following extract from the Journal Book. " 1714 June 
17. The President in the chair. Dr Keill acquainted the Society that Mr Johnaon, Book
seller at the Hague, desired a parcel of the Com.ernu", Epialolieu", at a certain price, 
and that he would return the money upon the receipt of the books. Ordered that 25 
complete books be delivered by Mr Thomas to Dr Keill to be tranamitted to Mr Johnson 
accordingly, at a.. per book." 

At the meeting of the Society on Apr. 24, Keill "lI1lid he would draw up an answer 
to Mr Leibniz's last letter, it relating chiefly to himself, which he was also desired to do, 
and that it should be read at a meeting of the Royal Society." We hear no more of this 
contemplated answer of Keill's. 

(14') Signed by Robartes, Wren, Newton, &c. On this recommendation Prince 
George most liberally ofFered to defray the espenses of the work. F1amsteed instead of 
feeling grateful for Newton'. intenention in his behalf, was annoyed at the thoulfht of 
any other opinion than his own being taken on the propriety of publishing his Observa
tiollll, and when the referees proceeded in the discharge of their truot, to take steps 
with reference to the publication, he naturally enough wished to have his own waf 
in the management orit, and by his per.erseness in this respect, gave them (to _ 
their own language) "a great deal of trouble." 

It is not nece8llllr'}' to enter fllrtber into this que.tion here: the reader will fit)d in Mr 
Baily'. Auounl of Flam.'ud a multiplicity of details upon the aubject, through whic" 
the clue jUlt gi.en will guide him with tolerable safety. But I may remark that among 
the documents that are still wanting to complete our knowledge of the circumstancea that 
attended the plBB&ge of Flamsteed's work through the preu, there is one which it is 
hoped will yet be discovered-the paper of Article. actually agreed upon preliminary to 
the printing of the book. Aud yet Mr Baily (p. Klii. note) hu ventured to asaert in 
contradiction to Halley, that it was Rol agreed that the Catalogue should be prebed to 
the first volume or book. It is true that we hat'e a private memorandum of FIamateed's 
(Baily, p. 253) atating that he "signed the Articles, but covenanted that the Catalogue 
ofthe fixed ,tars mentioned to make a part ofthe firat volume should not be printed, but 
with the lut;" but this implies that the point "cot'enanted .. about did not form one of 
the Articles, and we have no proof that the .. covenant" was accepted b,. the referees. 
F1amsteed uses the same phrase on a similar occlllion. (lb. p. 86). 

(1M) On the 11th of July following Lord Halifu gave to the Society the 2nd Vol of 
the work. 

(tit) Probably on busineBI connected with the approaching election. Parliament 
would expire under the triennial Act the following August, but that event was antici
pated (after a prorogation on March 14) by dissolution on April 6. Flam.teed in a 
letter written on the IBSt-mentionecl day. which I think there can be no doubt was in
tended for Newton, though Mr Baily (p. 238) describe8 it as .. probably addressed to Mr 
Hodgson," say,: ., Good SUCCeBI in your aft'aira: bealth and a happy return is heartily 
wished you by, Sir, your obliged aud humble BerVanL ..... 

(til) In the Senior Bursar', Book for the year 1707 in a "particular account of 
l18t'eral Benefactions received for the use of tbe Chapel and Library, by the R04 Mr 
Nicholas Spencer .... /who WBS Bursar from December 1701, to June 1705,1 never 
yet accounted for to tbe College from the Senr Bursar's Office" we find, .. Rd the 
Gift of Mr Isaac Newton £60." I ha.e ventured to assume that this donation was 
intended for the Chapel, u he had already iu 1676 subscribed liberally to the fund 
for building the Library. The date of the subscription may probably be assigned to 
his electioneering visit to Cambridgt'. . 
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(IU) The numben were "Hon. A. Anneeley, (Ma,d.) 182 
Hon. D. WindIIor, (Trill.) 170 
Hon. Fra. Godolpbin, (Ki",'.) 162 
Sir I. Newton, (Trill.) 117." 

Bentley voted (or him. 
In a letter to A. Sbarp, Apr. 24, FI_teed writes: "Mr Newton is knigbted: 

stands (or parliament maD at Cambridge; and is going down thitber, thie day or to
morrow, in order to his election. 'Tie aomething doubtful whether he will I1lceeed or 
no, by re8IIOn he put in too late." The Tory election ery W81 .. the Church in danger." 
In the debate in the House of Lord:! on the subject o( this alleged danger the follow
ing December, Patrick, Biehop of Ely, is reported 81 moving that the J udgee .. might 
be consulted what power the Queen bad in visiting tbe Universitiee, complaining of 
the heet and pusion oC tbe gentlemen there, wbicb tbey inculcated into their pupils ; ... 
that at the election at Cambridge, it was sbame(ul to Bee a bundred or more young stu
denfllo, encouraged in hollowing like 6Choolboy. and portera, aDd crying, No Fanatic, 
No occasional ConConnity, against two worthy gentlemen that stood candidatea." 
Cobbett's ParI. Hilt. VI. 496. 

(1M) The original! of this aDd five other notes to Sloane are in the British MlIII!um. 
(III) Tumor's Gmnllta .... po 169. 
(1H) With alterations aDd additions (among othera, seven new queries). 
Tbe translation ... made by Samuel Clarke, wbo was rewarded by the author with a 

present of £f'n): A second edition of it appeared in 1719. 
Demoivre ie stated to bave .. revtl et conduit la traduction latine de I'optique de 

Newton, pour Isquelle i1 n'~pargua ni soiDi ni peinee; aUllli ce grand homme lui 
avoit-il aecorde toute sa confianee. II alIoit tous lee aoirs I'attendre dan. un eate {pro
bably Slaugbter's CofFee H01l8e in St Martin's Lane I oil \\I. Moivre se rendoit des qu'iJ 
ayoit fini sesl~DI, et d'oo ill'emmenoit cbez lui pour y puser la aoiree dana dee tete-a
tete philO8Ophique." (E!oge, 1754). 

(ut) .. I thank you (or giving me timely notice of the cayeat, and think we should 
stick at no charge for delending the legaey. Wbat moneyaball be'wanting tOr this 
purpose I'll advance till tbe Council sball be called. If you _ Dr Harwood before 
me, pray desire him to have an eye upon this matter. I do not know the method 
flf proceeding in these eases; but he can tell us. I will take the first opportunity 
to inform myself of what is to be done.- (Sloane \\ISS. Brit. M ... 4054; printed 
without the date in Nicbols's l11uatratioftl of Lit. pilt. :Ull. 59). The note in the 
lBDIe volume, dated Thursday night, (" Lady Betty Gayer being engaged for to
morrow, and at liberty on Monday fir Tuesday, I beg the favour we may wait on 
you on either of those day. at three o'clock, and tbat you will let us know wbicb o( 
those two days you lie most at leisure,") is recommended to the attention o( those 
who are yersed in the If fuhionable arn.ngementa" of Anne's reign. 

(UI) The trustees appointed under Plume's will (Covel, Bentley, Wbiston, Fra. 
Thompson of CaillJl) were directed to frame statutes for the regulation of the Prof_
sbip, II with the advice of Sir John Ellie, (Master of Cains), Sir Isaac Newton and 
Dr {.ie I F1amateed." Cotes, the firat profesaor, was elected Oct. 16, 1707. F1am
,teed wrote to Whiston Febr. 13, 1705·6, (compare Baily, p. 268,) recommending bis 
usistaDt Mr Jobn Witty for the Profeuorship. (Flamateed'. M8S. at Greenwich, 
xxxlIl.66). In Vol. LXIX. of the same Collection, there iaI a long letter, dated Dee. 
31, 1706,) from Ellie to Thompson, on the lubject of the Profe8lOnbip, in which Cotes is 
spoken of in very high terms, and in Vol. XX:IlIl. p. 74, tbere is an answer to it, in 
whicb FI_teed is reported as saying that .. Trinity Gatebouse is not fit for" an ob
""atory, <_ p. 2(0) .. and that that qf Bt John', is preferable, and that the Virtutia 
Gateway at Cains is better than either." FJamsteed wisbed a separate building to be 
devoted to the purpose. 

Tbe substauce of a note written by Prof. Smith 011 the /Iy-\eal of hie COPJ of 
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HuJllllll's eo.-tu- (Hal. C_. 1698) and dated 1764, is worth preseniug. II I 
bave laD well informed &hat Dr Plume, Arcbdeacon of Rocbelter, was 10 pleued 
wi&h lhia book, whicb the celebrated Mr FIBma&eed bad recolDlD8lldeci to hUn, • to 
leeve by bis will £1800 to found the Plumian Profeuonhip of AlUonomy ad kperi
mental Philosopby, whicb 1 held many years after Mr Cot.el"l deceue." 

(UI) AppendU:, No. XXXI. 
(1") .. Instead of the like sum he intended after bis death. It was ordered to be 

put up by itself and to be subject to luch end or benefaction as the President Ihall 
direct." Tbis no doubt is the foundation for ThomM Hearne's acaudal, .. he promiaed 
to become a benefactor to the Royal Society, but failed." See nnder Dec. 14, of the 
following year. 

(1'1) It fills pp. "-157 of tbe pl'fll8nt volume. 
(111) Mr De Morgan, in his sketcb of the life of Newton, II" that in &he 2nd edition 

FllUlllteed's name was .. erued in all the pasaages in which it appeared (we ba"e 
verified, for this occasion, eight or nine pllC8l ourselves)." The name however will ,till 
be found in pages 441, 443, 455, 458, 465, 478 and 479: the last two rel'erencea occur 
in lOme additional matter on cometa,·which was put into Cotes', hands in October 1712. 
(See p. 141 of this work.) I question very much whether the luppr_ion of FllUlllteed', 
nune in seYe1'al places where it had appeared in the lit edition was not such as was 
~ in the proce. of improving the work. Newton's own experiment. on the old 
ecbo in Trinity College cloister give wey in the 2nd edition to more accurate reeearebea. 

(ua) The original of thia paper ia in the British Museum, Add. MSS. 6489. fol. ffl. 
("ex donoD- Sherp"). It is printed in the G.ntt.man'. Mal. for Jan. 1755,pp.3-6. 
(Compare hia Chronology, p. 71, aqq.) In the lIIDle MS. volume (fol. (9) inn Dtract 
of the paper in Newton's band, (printed in the Appendix to this Work, No. XXXIII.), 
which was embodied in a letter to Bishop lloyd by an unknown writer, dat.ed Nov. 7, 
1713, of which the draught is preserved in the volume referred to (fol. 65,66), beginning 
.. I bad the honor to receive and the pleuure to read the papers your Lordship direeted 
to the Dean of N orwicb I Prideaull I : and before I sent &hem forward I communicated 
them to Sir Issac Newton, according to your Lordship', order by Mr Archdeacon: 
when Sir IlIIIIIC brought them back, he told me that he found many ezcellent obseml
tiollll in them about the ancient year, and at the lIIDle time acquainted me that he had 
formerly discoursed with your Lordship about that year of 360 days, and repreaented" 
&c. (See Appendiz, p. 314). Trimnel1, Bishop of Norwich, may possibly have been 
the writer of this letter, u, three yeaN before, he was the organ of communication 
between Uoyd and Prideaull, conveying to the latter lloyd's scheme of Daniel's 70 
weeks. (PrUhaw:', Life, p. 237). It would appear that Newton', eb&trIct, and not the 
paper itself, wu sent to Uoyd, but it does not seem very clear why the al!tt1'act wu 
drawn up at all. 

(1M) This and (ollr other letters to Keill are printed in &his volume, p. 169, foll. 
0(1.) John Chamberlayne was endeavouring to reconcile the two philosophers. He 

sent Newton's letter to Leibniz, who replied in a letter dated Vienna, Aug. 25, (Leibn. 
Opp. III. 491) pert of which wu read by Chamberlayne at the meeting of the Royal 
Society on Nov. 11. In it Leibniz .. desires that lOme letters and papera of Mr Oldenburg 
and Mr Collins which he SUpp0se8 to be in the custody of the Royal Society may be 
communicated to him in order to bis pllblishing a Commercium Epiltolicum in defence of 
himself at his retum from Vienna to Hano.er. The Society wu of opinion that Mr 
Leibniz ought either to make good his charge against Dr Keill or to uk pardon of tbe 
Society (or suspecting their judgment and integrity in the Commercium Epistolicum 
already published by their order and approbation. But Mr CbamberlaYDe laying that 
Mr Leibniz designed in a short time to be in England, the farther consideration of this 
affair wu referred to some other opportunity." JIlUf'1&. BIc. There is in the Britieh 
Museum (MSS. Birch, 4284) a copy in Newton', bmd of Leibniz's1etter of Aug. 25. 

(1") The other 88IIe8IIOI'I were Sir James Montagu, Dr Cannon, Prebendary of Ely, 
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Dr Samuel Clarke, Dr Henry NewtiOD, Cbancellor of the DiocI!IIe of Loudoa, and Dr 
JohDaon, Chancellor of the DiocI!IIe of Ely. (Colbatch', MSS.) The &rial after con
tinuing about six weeks, the Court holding its sittinp two eyeniDp in the week, ended 
on June 14. See Mou', Bftt"', pp. 281-286. 

("') CODUDODJ' Jounaala, zvu.677, 716. I do not coDBider M. Biot'. abltnet of 
the proceediDp on this 00CII8i0n (BiGf. Ullitl. art. Newton, pp. 192, 193) 88 a model of 
lICCurate condeuatioD I I will tbere6ml exhibit Whiston'. ItatemeDt 88 _ly 88 may be 
in his own words. In 1714 Whiston and Ditton commULicated to Newton their method 
of discovering the longitude at _ b,IipaIJ, and at hill desire to Halley ,88 u.o to Sam. 
Clarke and Cotea, and BOOn had their apP'Obatio~1lO IU 88 to encourap them to appl,to 
the House of CommoDl tOr a reward to such 88 should .diaconr the Longitude. A Com
mittee W88 appointed to examine into the matter, and the four per80DI jUit mentioned 
were lummoned to attend. .. As BOOn 88 the Committee 11'88 Bet, which W88 a yerr larre 
one, Ne"ton, Halle" Clarke and Cotes appeared. A chair W88 phced lOr Sir I. Newton 
near the Chairman I Mr Cla,ton, M.P. for Liverpool}, and I atood'at the bIclr. of it. 
What the rest had to .. y they delivered by word of mouth, but Sir 1. Newton delivered 
what he had to .. , in a paper I refBrred to aboye}. Upon the ..-ling of this paper, 
the Committee were at a loaa, 88 not well understanding ita contents: Sir I. Newton 
litting still and .. ring nothing by .... y of ezp1ication. Tbia gave the chairman an op
portunity which it 11'88 perceiYed he wanted of trring to drop the bill; which he did by 
declariDg his own opinion to be that • Um- Sir I. Newton would .. , that the method 
now proposed 11'88 likely to be naeflll tOr the discoyer,. of the Longitude, he _ against 
making a bill in general for a reward for IUch a diacover,.'; 88 Dr Clarke Ud par&icularly 
proposed to the Committee. Upon tbia opinion of hill, not contradicted by an, other of 
the Committee; and upon Sir I. Newton'. ailence all the while, I .. " the whole design 
11'88 in the utmost danger of miscarrying. I thought it therefore abaolutel, necellllll"J to 
lpeak m,..eIf: which I did nearly in these worda, 'Mr Chairman, the occuion of the 
puzzle you are now in is nothing but Sir I. Newton's caution. He knows the naefllhM. 
of the pftllellt method near the ahores' [which are the pl_ of greateR danger]. 
Whereupon Sir I88IC stood up and said that • He thought this bill ought to ~, 
becanae of the present method', UBefulneaa near the shores.' Wbich declaration of 
his _ much the same with "hat he Ud said in his own paper, but which _ DOt 

understood b, the Committee, and determined them unanimously to agree to luch a 
bill." Historical Preface, date probably 1742, inserted in some copies of his .. Longitude 
diacoyered .•• Lond. 1738," po y. 

I will now leave it to the reader, who will of courae make the requisite allowance for 
the for"ardn_ and vanity of the reporter, to judge wbether M. Biot's term .. preeque 
p.rerile ". be a proper epithet to appl, to the part that Newton took on the occuion. 

(ta) .. Redit nunc demum Tibi, Vir illuatria I quod 88De, .i non omnino Tuum 
ait, Ortum aaltem BUum Tibi debet; nempe Opuaculum de Methodo FOIIIilium, te 88-

lidue hortante, mceptum, provectum, abaolutqm,- etc. Natural" Hilttwia Telluru, &e. 
Lond. 1714. The letter is given in Engliab in the same author's" FOIIila of all Ir.inda," 
&e. Lond. 1728. 

(tn) Rapbson's Hilt. of FluiolU, pp, 100-103. Des Maizeauz'. Reueil ... Tom. II. 
Amaterd. 1'120. Leibn. Opp. III. 461-455. 

(no) Raphaon's Hilt. of Fluzion., pp. 111-123. Des Maizeaux'slWcuil. Leiho. 
Op,. III. 474---t88. The French Tranalation of Newton'. lettera of Febr. 26 and Ma, 
18, 88 given by Des Maizeau, had the benefit; of Newton', SUpenilliollo Hia correc 
tioDl of the ~ (in his own hand) are pl'ellerYed in the Britilh Museum, Mss. Birch, 
42M. fol. 236. 

(in) II Mr Roger Cotea Altronom, Prof_ & Fell. d,.ed upon a Relapee into a 
Fever attended with a yio1ent DiarrhC28 and CODJtant Delirium. He W88 bury'd on ,.. 
gdI.," w" 20 rioga of 201. each & 30 at lOa. each." (Rud's Diary.) Cotes "tout
ii-la-fois g60metre, 88tronome at physician" <aee Delambre', Hi.t. Allron. 18 .itelt, 
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p. 449, Mathieu's note) waa born at Burbqe iD Leiceat.erabire, Jul, 10, 1682. He_ 
entered penaioner at Trin. Coli. Apr. 6, UII9, &om St Paw's SchooL His DUDe atands 
iD the admission book immediatel, after that of Con,en Middleton. The, were elected 
acholan together iD Ma" 1701, took their B.A. degree in 1703, and were swom iDmiDor 
CellOWl of the College on Octob. 3, 1705. An BClCUrat.e liCe of Cot.ea is given iD the Gen .. 
ral Dietiona'1l, partl, from materia\a supplied b, his colllin Robert Smith. See also 
Knight's Life of Co/et, (Lond. 1724) who say. (p. 430) "I could run out man, 
JIIIBeII in the just character of this extraordinar)' man, being very iDtimat.e with him, and 
having the opportunity of knowiug him perfectl" by beiDg biB chamber-Cellow man, 
,ears iD Trinity College iD Cambridge, bue am obliged not to exceed the bounds of a 
'hort acc:ount" ... and Monk's Bentley (p.314 and elsewhere). BentJe,'a inaeription on 
biB monument has been frequentl, printed. The authority for the well-knoWD saying 
attributed to Newton on the prematllre death of this promising mathematician is Robert 
Smith, who iu biB CO" of the Har7MfIitJ MelllUrarwn, under Cotes', epitaph, baa written 
the words .. SrI_ Newton, speakiug of Mr Cotes, said, , If He had lived we might have 
known somethiug '... In his Optic" (V 01.11. art. 465, _rb, p. 76) he giYCI the .. yiug 
iu exactl, the _e words, where iD alluaion to a theorem on the image of an object ICeD 

through a number ofl_ he IIY.: .. That noble and beautiful theorem ... WII the Iaat 
iDvention of that great Mathematician Mr Cotes, just befOre his death at the lip of 32: 
upon which occasion I am told Sir 1_ Newton IBid ..... The author of Cotes's Lite iu 
the Bio6f"llJlhie Univer .. U., who has been followed by Delambre (p. 467). seems to have 
miaundemtood this JIIIIIIIge, taking Newton's remark to apply to the . disc:over, of the 
optical theorem. Pame, who WII ~ix years junior to Smith, iu biB CollectioDl for Hut. 
of Trin. ColI. p. 351, givea the lIyiDg with the Bingle variation of .. had" for .. might 
have:" "On the death of Mr Cotes Sir 18B&C Newton is IBid to have ex~ himself' 
iD these honourable and remarkable words ...... 

(171) .. The President iD the chair. The President gave the Soeiet, his ~ure 
drawn by Mr JerYBIC for which he had their thanks." Joom. BIc. 

(171) In pUrluance of an Addreaa to the kiug it wllleid before the HoDIC of Lords 
on Jan. 21, 1718. . 

In conaequence of this Report a Proclamation _ iIIued iu December 1717, reduciug 
8'IliuCBI from 211. 6d. to 2h. 

(t7t) This Report WBI aeeompanied with an Account of the Gold and Silver coiDed 
from Jan. 1, 1702, to Nov. 20, 1717, and with the Report of Sept. 21, waaleid before 
the HoDIC of CommoDl on Dec. 21, iD pUJ'IUance of an addreBI to the King. Both Re· 
porta will be found iu the Commonl JOII"",", In'1IJ. 664-6. That of Sept.21, WIS 

printed in the Daily Courant, Dec.30,1717, and may also be seen iu TIt. Political StllU 
of Great Britain, Tindal'. CmetinutUm of Rapin, and Mllce. Corr. n. 424. 

(171) With additioDl (&DIODg othen, eight new queries, &om the 17th to the 24th.) 
The Advertisement is dated July 16, 1717. 

(1fI) .. The HoDIC being iDformed • That Sir Iaaae Newton attended at the Door,' 
he W"II called iD; and delivered at the Bar puJ'IUant to the Addreaa of this HoDIC to his 
Majesty of Thursday JII8t: 'An Account of the Silver Monies coiued iD the four years 
ending at Chrislmal llRJ, b, weight.' Also' An Account of the Gold and Silver 
Monies coined yearly &om ChriatmlllIRJ to Christmas 1716, by weight." And then 
he withdrew." (Lorda' Jouf"flllll.) Thelllt" Account- is printed iu Mace. Corr.lJ. 434 • 

. (1") p. 185. 
(171) Maec. Corr. II. 430. 
(iTt) Nov. 6, 1718. .. The T_ acquainted the Council that Sir Iaaae New

ton t who waa preaent l had lately paid him II a gift to the Soeiety £70." (CooRCil 
Min.t •• ) 

(110) "1719 July 13, to a free gift reed. from Sir I. Newton £62 10.. 
1720 Apr. 28, to a gift reed. of Sir I. Newton £52 10.." Pound' • .4ccount BooIr, 

quoted by Rigaud (Bradley, p. iii.) These iDstaDcea of Newton'. liberality were pro
habl, in acknowledgment of IItronomicai obae"atioDl aupplied by Pound (ez. 81" 
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the mapitDde 01 Jupiter'. diIImeten, Pritaeip. ed. 3. p. 416), PouDd •• Bradley', 
anc:le. 

(110)_ It iI.ri"-- in a IIIOIt .-ce-loviDg apirit. See p.187, note t. 
(Ut) A founh edition ... publUed in 1730 (l0III a copy, it iI Aid, oltlle third eor

rected by the author', own band, and left beilre hiI death with the boobeIIer. 
(111) p.l88. 
(ua) Madejoin&l, with E. Southwell and J. SclOClpe, Eaqn. PriaCled in Hib_ia" 

P.,M, Of being a Collection ollbe Drapier's Letten," &c. 1730, p.244. Comp. Scott', 
&.Ii/I, YI. 39'l, ed. 2. 

(116) N ewtoD ... then occupied with tile 3rd edition of the Prillripia. Delille teIIa 
UI Ibat Newton _red him that "Ii M. Halle, ayait ea 6gard liD coll8tnlc&iog hiI 
Lunar Tables. au moindrei ~ODl dont il a fait mention dans a Th6orie, et qu'jJ 
eftt ajoute 1lD8 min.te etdemie i la longitude de Ia Lune pour SOD aec616ra1ion ph,.iqne 
d .... notre tempA, jJ n'avoit t:rouv6 aucune di1F6_ lelllible entre _ obeervaticms at 
le calcul." J tnIIf"fIIIl. da SaN"', J nne 1750, p. 428. 

(116) Appendix, No. XXXIV. 
(111) MIIU. COlT. II. 436. Newton wuCled the calelllatioJJ8 lor the 3rd eel. of the 

Priacipia. If Halle, re-examined the two calculations, the eumination led to DO new 
result, and if be performed the calculation for the place in the parabolic orbit, DO WIll w. 
made of it in the 3rd eel. II bad been inteodecL 

(UJ) G.llu-. .. •• Mil,. LIlt. 775,( .. ith t1aree other lettell to tile _epenon). It 
begins Of A bad state of health makes me averse from minding buaineaa." 

('.) Tumor', Granth.,., p. 172. Brewater·. N"", ..... p. 363. "Just after he WII 

come out ola fit "f the !!Wt ... ; he WII better after it and hiI head cleuer and hit me
IIIOIT stroapr thea 1 had luaown them for lOme time." 

(lit) TurDOr·. GnaRlh."" p. 158. 
(UG) Phil. Trani. for 1725, p. 316. Bre_ter's NfVll.n, p. B. The Inmm&rJ iI 

entitled "A Shon ChlODicle from the first memorr of things in Europe to the conquest 
of Persia b, Alexander the Great," and WII afterwards pubU,bed in his Clanmollln. It 
... drawn up in a few cia,. at tIte requeat of &he Princess of Walea. Conti, at berde8ire, 
... allowed to bay. a cop, of it, hom whicb wben be went to lranoe other traDlcripls 
were made. 

Newton's C""-lon, (Load. 1728) appeared towllda the eDd of 1727. Conduiu', 
Adnrtilement slates that it "w. writ b, th. author man, yean Iinoe; ,et he Iatel, 
ftlyiMd it, and ... actuall, PftIpariDgit for die preas at tIte time ol biedeath." Martin 
Folk .. writing to Morgan, MaaterofClare Hall, Jan. 6, 1727-8. II,.: "I am glad ,Oil 
baye been 10 well entenaiued with Sir llIUC" book, and at the tam. time to find my own 
opinion of it 10 entirel, coufirmed ... but indeed I bay. had that Alisfaction hom ae"eraI 

. banda, aDd I eyen bear ,our Neighbour of the great College I Bentle, 1 wbo spoke 
verr a1igbtingl, of the performance belore it appeared hegina nol. to talk 10 magiateriall, 
II he did before, but W. W.( Wbieton 1 contin_ in the same wa" and decl_ he 
abaII Oy8ltllnt it 10 euil., that he abaII Dol. he able to extend the whol. confutation to a 
&beet nf paper." 

(lit) .. Pendant Ies deux moil que I'abbli Alan paua i Lond_ (17251, il yiaita 
I'aniyersitli de Cambridp, et le crud Newton, qai jouiBaait aloll aJJ81e capitale de 
l'Angleterre, de I'eatime ~n6raJe de l'Europe et de ciDquante mille livr .. de rente, en 
qualitli d'intendant dea IDOnnaies. L'abbil ~tant al16 chez lui i neue h_ du malin, 
I' Anglais d6buta par lui appreadre qu'jJ avait quatre-vingt-troia ILIIII. On voJait dana II 
cbambre I. portrait du Lord Halifu,lOn prot.ecteur etcelui de 1·.bb6 Varipon dont il 
..amait lea OUYrapI de seom6trie. Yaripo .. It Ie pUt S1btmUn cat'IIII, _t, dit-il, 
_z 'lui onl III mins en,endu fROR ty.tima IUr Ie. _Inr.. La conyersation tomba 
enauite .ur I'biatoire aneienne, dont Newton ,'occupait a10n. L'abbil, qui ~tait pleiD 
de lalecture des antenra grec:s et latina, I'a,ant atilfait, il Ie pria i diner. Le repaa 
fat d6tealable; Newton 6tait ayare, et jJ De fit boIre i IOn connve quedeniDlde Palma 
ou de Madere, qu'il _lit en pr6aeDl. Aprea Ie diner, iI mena I'abbil a Ia Soci6t6 
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royale de LondNl, dont il ,tait pr&ident, et Ie fit -V •• drolte. La Hulce COID

me~ et Newton iendormit. A Ia fin de Ia Mance, &oat Ie monM ligaa Ie registre, at 
l'abb6 eomme les autrel. Newtou Ie ramen. elllUite chez lui, ou ille prda jUlqU'. neal 
beures du soir." (Euraa HUtoriqu IUr Bolin,,,,.,,,., compiled by General GrimoanI, ia 
LntfW HUtllriq_ ••• de •.• B9lin,lwoIcfl, I. 155, Pan.. 18(8). 

Alari wu bora in 1689; be wu a friend, at l_t for _ time, of Bolingbroke'" 
and instructor of Louis XV. The intelligent remer will make allowance for the spice 
added to give punseueJ to the story. The following is the aimple leCord in the J""ntd 
Boolc of Alui's visit, "Mr Mildmay bad leave to be present, .1180 Mr Petre Joseph 
Alary, a Frencb Gentleman." 

(I") Life of Maclaurin, prebed to his ~unC of Sir 1_ N...,coa'. PhilolOphicd 
lJiuc>wrifll. 

(111) Printed in tbe Phil. Tra .... for 1725, pp. 315-321. Compo Brewster'. N./IJ
'OIl, pp. 261-265. The MS. written in a fine copper-plate hand is presened in tbe 
Archives of the Royal Society, and is endorsed "read about the latter eud of 1726." 
In this paper he incidentally informs us that wben be lived at Cambridge be II8ed some
times to refresb bimself with History and Cbronology for a while, wben be ... weary 
with other studies. 

(1M) Tbe Preface is dated Jan. 12, 1'726-6. Twelve copies are stated to have been 
printed on large paper, (Rigaud's Bradhy, p.lIi.), of wbich there is one in Trinity 
College LibrBrJ, another in that of Queens' College, (a presentatioll copy from the 
author to bis friend J. F. Fauquier.) and a third in the Library of tbe Royal Society, of 
whicb we find tbe followinC naifll notice in tbe JllUnllll Booic. "Mucb 31, 1126. AIr 
Folkes in tbe name of the President gave the Society a Book riebl, bound in morocco 
leather. a present for the Library, entitled PhilMoplaic Natural. Priacipia Ma'M
_liea, printed at London 1726. The Society ordered thank. to be rendered to the 
President for tbis invaluable preMnt.· It i. to be boped that the correspondence wbicb 
passed between Newton and bis editor (Henry Pemberton, M.D.) during tbe progrea 
of the work tbrough the press will yet be discovered. See Rigaud'. Eaay, p. 107. 
Phiu.. Ma,. Ma, 1836, p. 441. 

We may give bere tbe anecdote quoted by Mr De Morgan from Maly', If .... of 
lHmoillN (Phll. Tram. 1846. p. 109.) .. Comme tout ce qui regarde lea crands bommea 
peat ~tre int6resDnt, on sera peut-lltre bien aiae de .. voir que Newton a soavent dit • 
Mr. de Moine que iii avoit '" moiDB vieux il auroit ,t6 ten" de revoir sur lea deruieres 
observation. sa th60rie de la Lune, ou comme iJ s'ezprimoit d. I'attaqur de __ (to 
hd" .. noiller pull at tM moott). Je tiens ceci de Mr. de Mowre lui-mtlme.-

(til) Baily, Memoir ... ! .Artroa. Soo. Vllt. 188. 
(til) "Mucb 23. The chair being vacant by tbe death of Sir Isaac Newton there 

was no meeting this day." (JllUmtJl BIr.) For the reflections wbi~h bis death IIUlI'II8Ited 
to some minds, ... Boyer's Politieal Stag of Grtat Britain for March 1727, (Vol.lI::lllIm. 
pp.327-330). In Mist's W Hlely Jouf'fllll for Marcb 26, the obituary opens with "Sir 
Isaac Newton, the greatest Mathematician that the World ever knew." Thomson's 
II Poem IICred to the Memory of Sir u.c Newton," (dedicated to Walpole) seems to 
have bad a large circulation. I bave a copy before me of the 5th edition, dated 1727. 

I wish that I had been able to contribute more local information respecting Sir 1_ 
Newtou than it h. been my fortune to meet witb. But the age of II COll9ersaQODl 

with· and .. reminiscences oC" bad not yet arrived. and we do not bow that IIDY 
fellow of his College kept a diary. Tbom. Pame, who took bis B.A. desree in 1718, 
collected materials lOr tbe bistory of Triuity College, and bad opportunities of CODvening 
with men wbo had been contemporaries of Newton (lOr example, George Modd who 
was two ,ears jnnior to Newton, and lived in College until his death in 1722). He b. 
given us many particulan of more or 1_ interest relatinl to RaJ. Tborndike, Pearson, 
Barrow, Duport and other memben of the College, but the ouly alluaions to it. chief 
pride and bout that I have Cound in bis MSS. are the following': under the bead of 
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" Writers" the name .. Newton" ItaDds fint in the list; the datel of bis return II 

M.P. for the UDiyeraity and of bit nuucceMful contelt, (in the latter of wbich the 
majority agaiD&t bim is erroneously stated) are given, BUd an anecdote is preaerved 
of bls abeence of mind in theee terma: "Newton bath come into the· Hall without his 
Band, and went towU'ds St. Mariea in his surplice;" for wbicb Pune quotes II nis 
authority a .. Mr Burwell," (perbape Alezander Bunell, eleven years senior to Pune, 
wbo may bave been a connezion of the Alezander Burrell ,.,be tool bis B.A. degree in 
1670, and WII cbaplain of the College &om Oct. 1673 to June 1681.) I do not know 
that I can find a more appropriUe place for a aimilar anecdote wbicb bll alreMIy 

appeared in Enclisb. It WII told to the Swedisb Profesaor BjorD8~bl at Beale by Jobn 
Bernoulli, IOn of the fiunOUl John, on Nov. 5, 1773: "segte noe, Newton sey eben
falls sehr zentreut gewesen, und babe einmul den Finger eines Frauenzimmere genom
men, um seine Tabebpfeife naebzustopfim." (BrWf. auf ••• lUi .... Leips. und Bostock. 

1777-1783. v. 46). On Dee. 8, in the following year BjorDI~bl plid a visit at Am
lterdam to the "selehrten Herm Fontein," an Anabaptiet preacber and acbolar of 
Hemsterbuia and Albert Sehulteue. .. 1m Jabr 1738 hat er eine Reise naeb England 
gemaebt nnd mil dem JI'OIICn Bentley Belannteebaft unterbalten. Zu Cambridge bat 
er veracbiedne Anekdoten von Newton, welcher beriibmte Mann nenn oder zebn Jabr 
t'orher geatorben war, gehort, unter andam: Newton babe geelaubt, desa Mabomed VOD 

Gott cesandt worden 1eJ, um die Araber von der FiDSterna. IUrUck, und zum Glauben 
an eioen Gott IU (ubren u ... w. (Diea baben ibm wenipteDl die Prof_oren oder 
Fello_ lIU Cambridge ale eine besondre Merkwiirdigkeit aus NewtoDl Gescbicbte 
enliblt;) die im Koran und Mabomeda Leben vorkommenden Fabelu und Wunder 
jedocb babe dieser aufgeklarte Maun niebl geglaubt. Er aagte mir, Newton habe eine 
Abbandlunc herauagegeben, um zu beweisen, die Stelle 1 Jobann. v. 7. sey Dicht 
ubI, ODd der Teat babe obne diesen Vera einen weit ~ ZU8lUDlllenhang." (lb. 
462). 

The ProfeIIor .... in England from April 1775 to March 1776. Writinc from Ozford 
Oct. 24, 1776, after sayine that he pII88I over maoy remarkable objects, IUeb II the 
Marmora OzonieDBia, Cromwell'l 1C01l, Guy Fauz'. lautern, menbeim, Stowe, &c. be 
proc:eede: .. Dagecen aher will icb eioen U_tand melden, der, wie ich mit Uebeneugunc 
weise, biaber in \reinem Buche vorkommt: diesen, d_ wir unter audem in der hiesicen 
NacbbencbaftauadrUcklich Iudem Ende eine Heise gethan baben, um dieeigne Biicher
aammluDl dee gI'OIIen undunsterblichen Ritter! Newton zu sehen. Jetzt heaitz sie Herr 
Doctor Muegrat'e ... Reetor zu Cbinnor,achbehn ••• Meilen von Ozford. Sie bat ihm un
gefebr vier hundert Pfund lterling gekoatet. Hier fiudet man aile Auacaben von Newton's 
Werkeo, und, welcbes daa merkwUrdipte ist, am Rande mit seinen eigenhandigen 
Anmenungen augefllllt, uDd biaweilen mehrere Bliitter am Sehlu_ der BUcher von 
ibm ganz vollgeachrieben. Ich zweiSe nichl, du8 em N ewtonianer bier Dicbt yiel 
VergnUgen und maucbe Erliiuterung autretren wUrde. Hier lab ieb aDcb daa seltne 
Bucb von Herr Jones Vater, wovon ich oben angemerkt habe, d. der Soh selbst es 
Dicbteinmabl beaibe. Der Titel ist: Epitome of the Art of Practical Naviption ••• Lon
don, 1706. N ocb ein sebr selmes Buch von eben diesem J ODes: (diea ist ganz auuer
otdentlicb rar:) Synopsis Palmariorum Matheseoa .•• London 1706 •.• Uebrigena sieht 
man, a. Newton eine vortreftiehe Bibliothek gebabt bat. Alle griechiscben und lateln
iachen claasiac:ben Scbriftateller finden aicb duelbst. SoDSt babe ieh verschiedne 
eigenbandige Briefe von Newton au FJamateed geseben, die in der Corpus-Christi-Bibli
othek zu Ozford aufbewahrt werden. Zu Cambridge werden noch mebr Haodacbriften 
von ihm angetroff'en." (UI. 288.) 

I bave no meaDS of confirming or impugning the accuracy of the account given by 
the limple-hearted Swede of the disponl of Newton'l Library. A statemeut of ita 
macoitude will be found at the end of the aubjoiDed eztraet from Maude's W .... Iey
do,. (p. 106.) 
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NewtoD'. nephew, BeajamiD Smith, "left. small ivory bust t of his uDcle I of..t. 
mirable workm.D8hip by th.t celebr.ted artist, March.Dd, which &om its elegance, 
similitude and placid expreaaioD is tnIly valuable. It is aid to h.ye cOlt Sir Isaac 
100 guineas .Dd is specified in aD .uthentic iDYeotory of his efFects, tHen by virtue of 
• commiuioD of .ppraisement in April 1727, now iD my poIIIet8ion. It .ppears th.t 
his penoDal estate amounted to £31,821 1&. lOd. which was distributed among eight 
ret.tiODl, Sir Isaac dying iDtestate : ••• as • proof of his benevoleDce .••• t his death there 
w .. owiDg him by ODe teDant £60 for 3 yeare reDt, .nd by aDother for 26 yean • smaller 
IIUJD. ••• I His I wardrobe and cellar ... in the yaluatioD stand thua. Item, wearing 
.pparel, woollen and lineD, one .ilyer bilted sword, aDd two CaDes, £8. a.. Item, in 
the wine vault, • parcel of wine and cider iD bottles, £14. 1& 6d. The furniture and 
luxuries of his hoUle beariug uearly the like proportion, his library excepted, which 
CODlisted of2000 yolumes IUId 100 weight ofpamphlelll." 

It does DOt f.ll within the scope of our Chronological Synopsis of NewtoD'. lif'e 
to DOtice the great political eyeDIII of his time, aud I am therefore compelled to place 
here an extract from.n iDgenioUl FreDch writer which wight otherwise h.ye been given 
under a more coDveDient head. I leaye it to future inquiren to ucertaiD the precise 
embarreaemeDt alluded to in it, and to determine the probable estent to which we are 
indebted for the story to the play of a lively imagination. 

" Pour faire voir que l'uuiYenalite des talenlll est uue chimm, je ne veux pas 
chercher mes .utoritee dans la cluae commune dea eaprits; montoDl juequ'. la sphere 
de cea pDies rarea qui, en faismt hODueur • l'humanite, humilieDt lee hommes par 
la comparaisoD. Newton, qui. devinli Ie sJlteme de I'uuiven, du mow pour quelque 
tempe, D'litoit pas regardli comme capable de tout par ceux m~mea qui s'hoaoroient 
de r.voir pour compatriote. 

Guillaume III, qui 18 coDDoiseoit en hOlllDlell, litoit embarruR sur uue .traire 
politique; on lui coueilla de cODluiter Newton: Newton, dit·il, D'est qu'un grand 
philOllOphe. Ce titre litoit 1801 doute un liloge rare; mais eDlin, dans celle OCCasioD
Ia, Newtou n'litoit pal ce qu'il falloit, il en litoit incapable, et u'litoit qu'un grand 
philoeophe. II eat vraisemblable, maie DOD pal dlimoDtre, que, s'il eet .ppliquli • I. 
~ience du gouvernement lea trav.ux qu 'il.voit coneaer6e • la c~ce de I'univere, 
Ie roi Guillaume D'ellt pas dlidaignli _ conaeils. 

Dane combien de circonataDces, eur combien de queetioDl Ie pbilOIOphe u'eIlt·j) 
pili repoudu • ceux qui lui auroieut coueeillli de cODlUlter Ie monarque: Guill.ume 
n'eat qu'uu politique, qu'uu grand roi 1" 

(Duclos's ~ lUf'" Mllftlf', (E,,_, 1.100. Paris,I820.) 
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DIVIDEND8 RECEIVED BY NEWTON, AND NUMBER OF 
WEEK8 BE RESIDED EACH YEAR WHEN PELLOW 

OF TRINITY OOLLEGE. 

Y_-Ina Woebl'l!llded Y_endJDaI 11' Nt. nIIIIIdo4 .-. BIIDhIIIoM. 
'" bIm. 

.- BIIDI-' '" bIm. 
1668- £15 ... {IIa .... 1685 £25 51 _.) 

9 is 52 6 ]2. ]0 52 
70 20 4091 7 12. ]0 405 

1 16. ]S.. 4d. 48 8 Nil. 4-5 
2 16. ]S.. 4d. :t 9t Nil. 19 
S Nil. 90 Nil. ~t ... 25 51 1 12.10 
5 25 4-6 2 12.10 4-9 
6 25 :t 8 25 409l 
7 12. ]0.. ... Nil. 409 
8 25 4-9 5t 84- 50 
9 25 88 6 84- 27l 

80 25 8Gi 7 Nil 0 
1 25 4-9 8 84- I 
i 12. 10 ~ 9 840 0 
8 ]2.10 1700 87 0 
4- 2.5 52 1§ 40 0 

i 2 ----
The dividend WIllI voted at the annual audit in December, and paid 

by the Bul81U' "88 money came to his bands,- Jl8Derally at the end of 6 
or lSi months, but IIOIDetimea the payment was still further delayed. 

Newton's own receipts for his dividend, livery and stipend for the 
lour yean of Humfrey Babington's Banarahip &Ie to be found in 
BabinpB's Day-Book, which is one of two or thft'le that are still pre-

• StewlU'd'. bin unpaid Is.. 7111. 
As an illustration of the IICrIIpWoUS exacm- and regularity which characterised 

Newton in .n matters of buain-. it maJ be mentioned, that in two iustancea onlJ ".. he 
in UTeIIJ' with his Steward'. bill, yiz. the ODe before lIS when he bad just become MU1er 
or Arta, and probablJ did not know the proper mode or paJing the bill until after the 
accounta for the year were made up, the other when he ".. abient" in London _ a 
member o( the Con1'ention Plll'liament. 

t Steward', bill unpaid £5 ]21. * The augmented dividend or this and nbeequent Jean is in collll8quence or New
ton'. incJ'elllled standing in the Col •• 

§ He must have reaigned his fellowship hebe Dec. 2], 170], otherwise the Bllrsar'. 
Book wonld have coutained a record of his recei1'ing di1'idend (or the quarter ending 
then. At the time or his _ignation he stood 10th on the ].t: had he remained lellow 
until A ugust or the Jear Dellt but one following, he would haye been elected a seuior. 
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served in the Muniment Room. The first of these receipts we give at 
full length : the others are added for the sake of the dates :-

oct. 11" ~~:~eyea~:::g~~!~~~!~ ..... } £2 ~ 
My livery for the same year............... 1 18 .. 
Pam1nxator 0 

i (hidend ]674" '.. I( 0 

In all .......................................... £21 16 8 

By IsAAC 

((ov.20" 1f£75 t(e lateR" of Newtuu"±§ fiv.... 10 0 
By me, JODN BATl'ELY. 

Jgly 8, for f 0 0 
for ]8 40 

Pandoxator's div. granted at audit 1674.... 5 0 0 
i div ........................ .last audit 1675.... 12 10 0 

8 40 

Nov. 16, 1676 J«.cd the later i of div. granted 1675 ........ £12 10 0 

Wages for quarter ending Mich·. last......... 0 18 ~ 

Nec. {f77 wages fear Mich' 18 4-

Nov. 22. Ef78 

Livery. ..... ............... .... ........... ... ...... ]] 8 40 
Pandox. Div. Audit 1675...................... 5 0 0 
Dn", 0 0 
Fin±§l; of dh" ?Edit 

Later i of div. granted Audit 1676 .......... . 
Pandox. div ..................... 1677"", ...... . 

i of Wic(in±§"±§ div. 
Nudit ............................. . 

10 0 

26 16 8 

]2 10 0 
5. 00 

]0 0 

840 6 8 

Nec.' 30. 1f78 fiv. AudS( 
Also Mr Wickinss........................ ...... 12]0 0 

Besides the di vidend Newton was in receipt of the following emoluments 
frolfE tbe 
I.z·"ndoxatu±§"±§ dividunb (from 3ffi,ofits the bakub,uuse and 

brewhouae) £2 10,. for year ending Mich·. 1668, and £5 
annually afterwards except when he did not reside thu majo, 

of thu as ia 1689, ,lIc. 
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2. 31. 4d. weekly during residence "pro pane et potu." (This sum 
repreeenta 10 penny loaves, 10 quarts of amall beer at Id. a 
quart and 10 quarts of ale at 2d. a quart.) 

3. IS..4d. for livery for year ending Mich". 1668 and £1 IS.. 4d. 
annually afterwards until Mich". 1701. £2 s..4d. for stipend 
or wages for year ending Mich". 1668, and 131. 4d. a quarter 
until the quarter ending Dec. 21, 1701. 

If to these sources of income it be added that, as fellow, he had no. 
thing to pay for his dinners or room-rent, that his hereditary estate 
brought him in £80 and his profeaaorship £100 a year, every readtll' can 
form his own opinion on the condition of Newton's worldly circum
atanoea while he was a resident fellow of Trmity College. 
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NEWTON'S EXITS AND REDITS. 
[From the book in which the Fellows entered their names on going 

out of, or returning to, College. The entries are generally in Newton's own 
hand, but sometimes in that of North, the Master, or of Lynnet when 
Vice-Master, and occasionally they seem to have been written by a 
servant. There is a 4to. book in the Muniment Room containing the 
Exits and Redits of the Bachelor Fellows and Scholars, commencing 
with Octob. 1667. The first six names in it are those of the six fellows 
of Newton's year senior to him: the second leaf of the book, at the top 
of which Newton's name stood, with the dates of his Exits and Reclits 
from Octob. 1667 until Midsummer of the following year, has been cut 
out, the lower portion of the D belonging to the "De" prefixed to his 
name being the only part of the entry relating to him that is left.] 

Year. BxI&. BedIt.. Year. BxI&. BedI&. 

1668 Sept. 29 1682 Feb. 21 Feb. 28 
1669 Nov. 26 Dec. 8* Apr. 8 Apr.29§ 
1671 Apr. 17 May 11 May 10 
1672 Jun. 18 Jnl.19 1688 March 27 May 8 
1678 March 10 Apr. 1 May 21 
1674 Aug. 28 sept. 5 1685 March 27 Apr. 11 
1675 Feb. 9 March 19 Jun. 11 Jun. 20 

Oct. 14- Oct. 28 1687 March 25 
1676 May 27 Jun. 1 1688 March SO 
1677 Feb. 20 March 8 Jun. 22 

March 26 1690 
Apr. 26 May 22 + 
Jun. 8 

1678 May 6 
]679 May 15 

]680 

1681 

JuI. 'l8 
March IJ 
Apr. 28 
March ]5 
May 28 

May 27 
May 24-
Jut 19 
Nov. 27~ 

May 29 
March 26 

1692 
1698' 
1695 

1696 

March 10 
Jun. 22 
Sept. 12 
Dec. 81 II 

May 80 

Sept. 14-
March 28 
Apr. 20 

Apr. 25 
Jul. 17 
Feb. 4. 
Apr. 12 
Jul. 2 
Sept. 19 

Jan. 21 
Jun. 8. 
Sept. 10 
Sept. 28 

• Newton W88 making this entry under the Exits and had written more than half the 
fint letter of his name when he found out his mistake. 

t Newton bas also entered Dr Lynnet's Redit, who returned toCoUege the same day. 
~ Two entries, one in Newton'. hand, the other by North. Newton had been 

down in Lineolnehire, and a friend of his availed himself of his return to Cambridge to 
employ him on a small commisaion, which it will be seen he lost no time in executing • 
.. Nov. 28, 1679. Reed £11. 151. 7d.. by the hand of Mr Isaac Newton from Mr W. 
Walker, Rector of Grantham School." Dr Babington'S Day-Book. Walker received 
the money &om Mr Edw. Pawlet and he &om James Thom]l8OD who owed it to Babington. 

§ Newton had made nearly the whole of this entry under the year 1677, where on 
turning over the leaves of the book ample room offered itself, but when about to write the 
.. 8 " he discovered the mistake. 

n He was in London in Jan. 1002. On the 9th of that month we find Pepy. inviting 
Evelyn to his usual Saturday evening party to meet Dr Galeand Mr Newton. (M.moir., 
v. 181. 2nd ed.) 

, Newton had entered an Ezit for Apr. IS ofthw year, but it was afterwards croaeed out. 

f 
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NEWTON'S WEEKLY BUTTERY BILLS, 

.FroM Oeeobw 1686, to F....., 1894, atnd.frtYm JUfN 1888 to 

MCU"CA1702,for Brea4, ... , ~t:. 

Theee relics of Newton's hoaaehold apeoditme are eztracted from 
two mutilated Buttery Boob in Trinity College Muniment Room. 
The Fellows' Buttery Books for the remainder of the period of bis 
residence and all those of the SchoIan dnriDg the time when he was 
undergraduate and bachelor, have, I fear, been destroyed by some per
BOn or penona, who, it is to be hoped, could not be auppoeed to know 
tbat boob apparently 80 aaeleaa were indispensable for a correct history 
of the discovery of the new ca1culna and of the true theory of the 
world. 

ExPLu.A.TIOlf or AnBBn.&TIOR 

no co IDOaDI flOC ita COI'IIIIIOtII, 1. e. ftOI ita tWicIMce, or out qf colliIge. 
di or dimi meana AtMf cAe .-. 
C. P. or Com. P. meana 1M JIM for ftOI tWiWflf'ing II ComMOn P/Qce 

ita eACIpel qfter morning Pf'CIY". This FiDe continued to be le1ied until 
1830, wben the a,atem of compounding ...... introduced. 

If fa IUppoeed to ltand for fIICItI, i. e. """,,,' •• 
Ton. stande for totuor (the College barber), ab. probably for cACIpel, 

LeU. for """.,. 

• NewtoD _AoIIS hiI..,ut twice in hiI CorresPODdence with F11111Aeed. {BailJ, 
pp. 139, 157). .. AI '" the pIKa calcuJat.ed &om the tab'" I will give JOU DO Ir'Oubie 
.bout them: mJ....ut ha latelJ leU'llt arithmetic, and, if I go OD with thia ~ or 
the _, he aIWlleuD IROnomical cUculatiollS and uamine them, and I will IIIIDIl 
JOU hill correcAoU'" (Letter of Nov. 17, 1694). "I waDt IIOt Jour caloulatiolllo but 
JOur oblerva&iou olllJ. For beBidee mJllllf and mJ lenU" sr Colliu I of Catharine 
Hall I (whom 1 cu emploJ for a lit&le mODeJ, which I nlue DOt) &ells me that he CaD 

calcDlalie U eclipee, and work tndJ." (Letter of JUDe 29,1696). This maJ have Men 
the John Perka .. ~ Cut&brigieuis," to whom VinceDt Bo_ adcn-t 
a eopJ of eleri-. lIegiJmiq 

Luit, amabiliter luait Fortuna j_, 
Et tuDC, liquando, tuDC ocalata luit; 

Cum tibi, JOIUlIIIII, NewtoDi lternere lectum j 
Cum ubi museum verrere diva dedit. 

ADd endilll Nee melior lu est, Dec coDveDieDtior ... uo, 
Quam liet &ltronomo aervua ut utrolorus. 
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week ,. 
~...unc 

1686 Oct. 15 2 
22 7 
29 2 

Nov. 5 8 
12 8 
]9 8 
26 2 

Dec. 8 5 
10 ,0 
17 S 

2' 2 
81 2 

]687 Jan. 7 
14 
2] 10 
28 8 

Feb. 4- 8 
1J 2 
18 8 
25 8 

March 4 4 

,,0 Ap1I'~ 

no 00. 

,,0 

cli. no 00. 

,,000" 

no 00" Ma9 
no co. 

n"co. 

JnnB 

II 14 
18 
25 

1 
8 

]5 
22 2 
29 

6 
18 
20 1 
27 2 
8 5 

10 10 
17 

JuI2' 1 
8 

15 2 
22 2 

5t 
2't 
9t 
4-t 
Ut 

]06 

4t 

","ok --J687 July 29 
Aug. 5 

H2 
19 
2'6 

Sept. 2 

2'8 
80 

oct. 7 
J4. 
21 
2'8 

Nov. 4 
1 

18 
2'5 

Dec. 2 
9 

16 
28 
2'0 

1688 Jan. 6 
is 
20 
2'7 

Feb. 8 
lO 
17 
24 

9farch 2 
9 

16 
28 

P. 2'0 

20 
no co. 97 

Ma2' 4 

2 

8 

8 

4 
8 

5 

8 

16 

8 
15 

10 

8 

d. W~k 
oad .... 

9i ]688 May ] 1 

2't 18 

1 Jnne ] 

15 

nB kO. 

18 
20 

Aug. 8 

]7 

81 
S1I'pt. 

14 
21 

Oct. 5 

]9 

1 Nov. 2 

16 

Dec. 7 

7 21 
1 

"'* 
1689 Jan. 4 

2 
2t 18 

no BO. 

0 .. Oc no co. Feb. 1 

9i no 
1 no kO. 

S 
4-

4-

12 

0 

1 

4-

3 
W 
8 

19 
10 

5 

6 

2 

8 

2 

2 

8 
6 
7 

8 

/2 

d. 
5t 
2t 
2 
6 
7t 
7 

lOt 
11 

] 

2 
8 

10f 
8 
5f 
2 
8 
7t 
Sf 
0 
It 

Ht 
8 
2 
1 
1 

lot 
lot 
6* 
8t 

lOt 
8. 
8 
9 
It 
5 

igili; by' O( ~l( 
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w_ 
I. d. w_ 

I. d. Week I. d. -. ......... OIldIatJ 
1689 1689 16g0 Aug. 1 6 5. 
no co. Feb. 22 DO CO. Nov. 15 8 11 11 
no co. March 1 1 6 no co. 22 15 S sl 
no co. TOD. }8 10 no co. 29 1 6 22 s s1 

71. Cb. 81. 0 no co. Dec. 6 29 S 10 
no. co. 15 no co. 18 Sept. 5 5 0 
DO. co. 22 no co. 20 Ton.1(". 12 14 21 
no. co. 29 no co. 27 DO co. 19 2 l1I 
no co. Apr. 5 16g0 no co. 26 
no co 12 no co. Jan. S Oct. S 4 II 
no co. 19 no co. 10 10 4- 101 
no co. 26 no. co. 17 17 40 SI 
no.co. May 8 no co. 240 240 40 21 
DO co. 10 no co. 81 6.. 8t1. } 
DO co. 17 dimi. }F b ... Com. P. 81 9 21 

1 91 DO co. 240 no co. e I Nov. 7 40 21 
DO co. 81 1 6 14- 8 11I 14 8 O. 
DO co. }J une 7 5 0 21 6 2. 21 40 l1I 

TOL 28 5 8i 28 8 10I 
DOCO. 14 March 7 40 1 Dec. 5 16 2i 
DO co. 21 dimi. DO co. 140 4 71 12 811 
DO co. 28 DO co. 21 19 8 8 
D08O. July 5 DOCO. 28 26 40 51 
DOCO. 12 DO co. Apr. 40 1691 
DO co. 19 DOCO. 11 dimi. Jan. 2 1 lot 
DO co. 26 climi. 18 8 51 dimi. DO CO. 9 4 OI 
DO co. Aug. 2 25 8 2 16 4 4 
DO co. 9 May 2 2 71 28 5 d 
DO co. 16 9 8 2I 80 40 6 
ao. co. 28 16 8 5i Feb. 6 40 10 
DO. co. 80 6 8 dimi DO co. 28 2 111 18 5 0 
DO co. Sept. 6 1 6 80 6 8 20 8 9 

18 2 I June 6 IS 8 27 8 II 
20 2 101 18 10 101 Ton. March 6 18 8 
27 s 61 20 8 ~t 18 40 2 

Oct. 40 B I 27 2 20 8 401 
11 2 9l dimi. }July 40 2 81 27 5 7 

cli. DO 00. 18 5 81 DO co. Apr. 8 40 71 
DO co. 25 11 19 61 10 6 71 
DO co. Nov. I 18 15 61 17 40 51 
DO 00. S i5 7 51 240 5 II 
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w_ 
8. d. w .. 8. d. w_ 

8. d. oadlaa aa4IDa --. 
1691 May I 5 0 16g2 Feb. 5 7 Oi 1692 Nov. 18 4 0 

8 5 0 12 4 .0 25 5 Si 
15 4 6I 19 5 0 Dec. 2 6 2 
22 5 I~ no co. 26 1 11 9 8 7I 
29 6 Oi March 4 7 6 16 7 9 

Ton.} June 5 13 6I 11 S 8 28 5 Jli 
10,. 18 5 40 80 7 2I 

12 S I1I 25 40 6. 1698 Jan. 6 40 10 
19 S 9I Apr. 1 40 SI 18 8 ... 
26 4 Si 8 10 7 20 6 I 

July S 8 7I 15 40 10 27 18 6i 
10 7 0 22 4 0 Feb. S 6 0 
17 7 1 29 5 9 10 6 1 

no co. 24 0 6I May 6 40 8I 17 11 6t 
no co. 81 18 8 OI 24 7 0 
no co. Aug. 7 20 8 10 March S 8 7I 
dimi. no co. 140 1 6I 27 8 6 10 5 6i 

21 40 0 June S 6 2 17 7 5l 
28 8 0 10 5 Ii 24 6 Oi 

Sept. 40 40 2l 17 5 1 81 4011 
11 5 7I 24 8 7 Apr. 7 5 6I 

no co. 18 1 40 July 1 40 6 140 4 6 
2.'; 8 51 8 6 6 21 8 0 

Oct. 2 40 5 15 40 8I 28 7 II 
9 S 8I 22 5 II May 5 8 8 

16 40 8I 29 40 6 12 40 81 
2S 40 9I Aug. 5 5 0 19 5 0 
SO 40 40I 12 5 Oi 26 7 2I 

Nov. 6 s 9~ 19 4 40l no co. } June 2 7 0 
18 8 OI 26 5 0 dimi. 
20 2 7i Sept. 2 8 9l no co. dimi. 9 2 40 
27 8 10~ 9 5 8I 16 5 91 

Dec. 40 6 7 16 40 0 28 5 5} 
11 7 21 28 4 81 no co. dimi. so S Si 
18 5 0 80 5 6 n?~. } July 7 8 7} 
25 S 9 Oct. 7 8 10 diml. 

1692 Jan. 1 8 9 140 6 2i 140 5 8 

no co. 8 1 Ot 21 7 0 21 7 0 

no co. 15 28 5 8t 28 6 01 
22 Nov. 40 5 6 Aug. 40 11 2 

29 4 0 II 5 0 11 " 51 
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Wook •• d. W .. k •• d • Week •• d • 0IIdIDII eadIq ....u... 
1698 Aug. 18 5 31 1694 Jan. 26 5 71 1699 

25 4. 10 Feb. 2 6 0 no co. Sept. 8 1 6 
Sept. 1 6 0 9 6 ~ no co. Dec. 1 1 6 

8 6 8 • • • • • 1700 
no co. dimi. 15 4 0 1698 [In this and fol- no co. Mar. I 1 6 
no co. M. 22 0 6& lowing years we have noco. May 81 1 6 
no co. dimi. 29 2 III copied only those DO co. Sept. 6}~ 6 

Oct. 6 5 0 dates where a charge C.P. S 
18 5 4. is put opposite his no co. Nov. 29 1 6 
20 5 d name. The sums con- 1701 
27 4. 54 sist principally of noco. Mar. 1 1 6 

Nov. 8 4 8t quarterly payments.] noco. May 80 1 6 
10 511 no co. JUDe 8 1 6 no co. Sept. 12 1 6 
17 8 It no co. July 22 Nov. 21 6 4 
24 6 0 DO co. dimi. 29 S 6 Nov. 28 £1010 

Dec. 1 7 41 no co. Aug. 5 DO co. Dec. 5} 1 6 
8 8 7 no co. Sept. 9 6 Lett. 0 5. 

15 5 7t no co. Dec. 2 I 6 no co. C. P. 26 6 8 
22 6 2 1699 1702 

29 9 0 no co. Feu. 24- I 6 no co. Mar. 6 1 6 
1694 Jan. 5 5 0 no co. June 8 I 6 May 8, Dame disappears 

12 5 5~ ~: ;. } June 28 6 8 
from list of ftlllow&!. 

19 5 6 
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TABLE OF NEWTON'S LECTURES 

AS LUCASIAN PROFESSOR. 

NEWTON'S LECTURES ON OPTICS 

(MS. U.n,. Libr. Del. 9. 67.) 

[The numbers on the right designate the pages in the IrIS., those on tho 
left the pages in the work aa printed Lond. 1729.] 

Jan. 1~. 
1- 18 Opticm pars la-varia. Lect. 1 ( 1- 6) 

18- 25 Ex eodem--uigit. Loot. 2 ( 6-J2) 
26- 840 Jam liquet-determinentur. Lect. S (12-17) 
85- 41 Sectio ~-reJleX08. Loot. 4 (17-21) 
402- 52 Cum eandem-attolluntur. Lee&. 5 (21-28) 
58- 62 Probleruat.i&-de alii&. Lee&. 6 (28-88) 
62- 78 Ad oundem-videar. Loot. 7 (88-89) 
740- 85 Sectio S"--proxime. Lect. 8(89-44) 

Octob. 1670. 
85- 95 Prop.12-mquales. Lect. 9(45-49) 
95-105 Lemma 5-"z". Q • Eo D. Lect. 10 (409-54) 

105-116 Prop. 17-sufticiant. Leet. 11 (54-60) 
116-125 De radiorum-GXH. Lect. 12 (60-640) 
126-186 Sectio 4--poBSUnt. Lee&. 18 (64-69) 
187-146 Prop. 82-definitur. Leet. 14 (69-78) 
146-152 Prop. 86-censeam. Lect. 15 (740-77) 

[145]-]58 Opticm pars 2--disceptatnrus. Loot. 1 ( 1- 5) 
158-]64- Prop. I-nequeant. Lect. 2 ( 5-11) 
164-171 Prop. 2-cen.aeam. Lect. 8 (11-17) 

Octob. 1671. 
171-181 Prop. 8-commisoeantur aibi. Leet. ... (17-28) 
182-]89 Adh~judicaveris Lect. 5 (28-29) 
189-197 Verum-manife&tum eet. J..t.ct. 6 (29-84) 
197-207 Quinetiam-Prisma. Lect. 7 (84-41) 
207-215 Ad ha!O-Cogantur. Lect. 8 (41-46) 
215-226 frop. 5-subjicient. Lect. 9 (46-54) 
227-289 Sect. 2da-emergentis. Lect. 10 (54-68) 
289-247 Antequam-liceat. Leet. 1] (68-68) 
248-260 2 De Phmnomenie-possint. Lect. 12 (69-77) 
261-269 8 IJe Phllenomenis-dicere. Lect. 18 (78-84) 
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xcii TABLE OF NEWTON'S LECTURES. 

269-277 4 De Pha!nomenis-patebunt. 
278-285 N otiasimum-inferioris. 
285-291 Superest-decrevi. 

Octob.1672. 
Lect. 14 (8.f......-90) 
Lect. 15 (90-96) 
Loot. 16 (96-101) 

The MS. does not seem to be in Newton's hand. except some cor
rections here and there, almost all the marginal notes, the diagrams and 
between 2 and 8 pages at the end. It was put into the handa of the 
Vice-Chancellor and delivered by him to Robert Peachy to be placed 
in the University Library. Octob. 21, J6740. 

LECTURES ON ARITHMETIC AND ALGEBRA. 

(MS. Univ. Libr. Dd. 9. 68.) 

[The numben on the left refer to the pages in the edition puhliabed 
by Whiston, Cantab. 1707.] 

1-9 
11-15 

Computatio vel fit.-in eadem ratione. 
De Addition6-·-20a'l Jaa-zz. 

15-17 
- 8 

De Subductioue- - J8 + "5 • 

J8-21 De Multiplication6- _ aab • 
,; 

22-25 De Diviaion6-homogeneaa. 
25-80 Quod si quantitae-sufficit. 
81-84 De extractione Radicum-279. 

84-87 Extractionem radicis-observudum est. 
87-40 E simplicibus-radicibus. 
41,42,51,52* De Reduction6- -9b,;. 

58-55 Q od • di . 61 u 81 VlBOr- 21 . 

55-57 De reductione Radicalium~ sic in aliis. 
62-66 De forma lEquationia- = z'. 
66-68 Reg. 4-docere. 
69-72 De duabua-linquo. 
72-74 Exterminatio-xd/= O. 
74-76 Reg. ~etria. 

Octob. 1678. 
Lect. 1 ( 1- 5) 
Lect. 2 ( 5- 8) 

Lect. 8 ( 8-10) 

Lect. 4 (10-12) 

Lect. 5 (18-15) 
Lect. 6 (15-18) 
Loot. 7 (18-21) 

Octob. 1674. 
Lect. 1 (21-22) 
Lect. 2 (22-24) 
J.ect. 8 (25-27) 

Lect. 40 (27-28) 

Lect. 5 (28-29) 
Lect. 6 (80-82) 
Loot. 7 (82-88) 
J..ect. 8 (88-85) 
uH:t. 9 (85-87) 
Lect.l0 (87-88) 

• The put De Inventione Divisonnn-totam quantitatem, ppo 42-51, is taken from 
the end of the MS. 
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Octob. 1675. 
76- 79 Quomodo QUll!8ti~inaode. Lect.l (89-41) 
79- 81 ClI!terum ut hujusmodi--z = 11. Lect. 2 (401-42) 
81- 85 Prob. 5-eive 240- Leot. 8 (402-4040) 
85- 89 Prob. 7-2 solidi&. Loot. 40 (4040-47) 
89- 91 Prob. 10-86 bobus. Lect. 5 (407-48) 
91- 94- Prob. li-daotur. Lect. 6 (408-50) 
940- 96 Prob. 16-solutiones. Lect. 7 (51-52) 
97-104- Quomodo QUlI!Stiones--conetur. Loot. 8 (52-58) 

1040-]09 Sed ut hujuamodi- + iabc. Lect. 9 (58-62) 
109-1]8 ClI!terum ut pateat-aequentibus. Loot. 10 (62-65) 

Octob. 1676. 
118-116 Quod ad Geometriam-trade!e. Lect. 1 (65-67) 

]16-119 bb 
Lect. 2 (67-69) Prob. 1.--- =~. 

a 
119-122 Prob.4o--& BAa. Lect. 8 (69-70) 
122-1240 Prob. 7-JtI+ If}. Lect. 4 (70-71) 
1240-126 Prob. 9-Becabit. Lect. 5 (71-72) 
127-180 Prob. l1-conditiones. Lect. 6 (72-74) 
180-1S8 Prob. 18-elucesoet. Lect. 7 (740-76) 
188-186 Prob. I ~uinquisectionem, &c. Lect. 8 (76-78) 
186-189 Prob. 16-rarius. Lect. 9 (78-79) 
189-142 Prob. 18-parallelognmmum. Lect.10 (80-81) 

Octob. 1677. 
142-145 Prob. 2O-erit Ellipsis. Lect. 1 (81-88) 
145-151 Prob. 22-quantitatem y, Lect. 2 (88-85) 
151-152 Prob. 24o-ad BE. Lect. 8 (85-86) 
152-156 Prob. 26-qull!Situm D. Lect. 4 (86-89) 
l!i6-159 Prob. 29-proportionales. Lect. 5 (89-91) 
159-161 Prob. 81-satiefaciet. Lect. 6 (91-98) 
162-164- Prob. 88- = O. Lect. 7 (98-94) 
165-168 Prob. 85-lIlqualel!. Lect. 8 (940-96) 
168-171 Idem breviue-alterius ad A. Lect. 9 (96-99) 
171-172 Prob. 87-rectam FE. Lect. 10 (99-100) 

Octob. 1678. 
172-174 Prob. 88-longitndinem DO. Lect. 1 (100-101) 
1740-176 Prob. 89-Q., B. F. Lect. 2 (101-102) 
176-179 Prob. 400-manifestum est. Lect. 8 (102-1040) 
179-182 Prob. 4l-oportuit. Lect. 40 (I05-loG) 
182-186 Prob. 402-= VZ. Lect. 5 (106-109) 
186-189 Analyseoa-invenienda. Lect.,6 (109-111) 

Octob.1679-
ac 

Lect. 1 (111-118) 189-192 Prob. 408--b . a+ 

Digitized by Coog Ie 



xciv TABLE OF NEWTON'S LECTURES. 

192-195 Prob. 44-cognosci poteet. Lect. 2 (Jl4-115) 
195-197 Prob. 405-euper baaem. Lect. S (116-117) 
197-199 Prob. 407-latera trianguli. Lect. 4 (117-118) 
199-201 Prob. 48-trianguIum qweaitum. Loot. 5 (118-119) 
201-202 Prob. 49- -II db = o .. Lect. 6 (119-120) 

Octob. 1680. 
208-204 Prob. 51-illa qweaita. Lect. 1 (120--121) 
205-207 Prob. 52-trajecit. Lect. 2 (121-1240) 
207-209 Prob. 5S-Q. E. L Lect. S (124-125) 
209-211 Prob. 54-qweaitm. Lect. 4 (125-127) 
2ll-2tS Prob. 55-mqualis est. Lect.5 (127-128) 
218-215 Frob. 56-et EO. Lect. 6 (128-1S0) 
215-218 Hoc modo-Conica Bectio. Lect. 7 (180--1S2) 
218-221 Quod si quatuor-poteet. Lect. 8 (182-1840) 

Octob. 1681. 

221-2240 
B 

Prob. 58- - 2,A HD + OlJ. Loot. 1 (IS4-187) 

224-227 Prob. sg-invenire. Lect. 2 (187-140) 
227-280 Prob.60-=z. Loot. 8 (140-1408) 
2S1-2840 Prob.6I-oportebit. Lect. 40 (1408-1407) 
284-240 Quomodo lEquationea-eit par. Lect. 5 (147-158) 
240-249 Sunt tamen ndices-impoesibiles dUll!. Loot. 6 (158-157) 
248-247 Ubi termini duo-detegi POSSUDt. Lect. 7 (157-161) 
2407-250 Eadem operatioDe-Iimitibus mquatioDum. 

Lect. 8 (161-164) 
250--258 Ex lEquatiODum-remotissimam - 5. Leet. 9 (164-167) 
258-257 Si inter 8ummam -coDsistunt. Lect.lO (167-172) 

·Octob. 1682. 

257- Horum vero-investigandm sunt. Lect. 1 (172-176) 
405- Si nullu8 occurrit- - z + 7 = o. Lect. 2 (176-180) 
47-50 Si Dullus inveniri--6bs =0. Lect. 8 (180--185) 
50- Si quantitatia-h + I (p. 258). Lect. 4 (185-188) 

259-262 Exempli gratia,-Jaa+cc. Lect. 5 (188-192) 
268-266 H actenulI-proponebatur. Lect. 6 (192-196) 
266-272 8i mquatio-quadraticc. Lect. 7 (197-208) 
272-277 AdjuDgere-potuerunt. Lect. 8 (208-207) 

----
• The matter in Lectures 1-4 ia given in a modified form at the end of the 1\18., with 

a direction that it lIhoWd be illlel'ted at an earlier part of the volume. ~'or these four lee
tul1ll, therefore, it ia imJlOllible to give exact references to the pages of the printed book. 
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277,58-61 HadenuaequatiODUlD-l1+JI25. Lect. 9- (107-210) 
279-28' Hactenua equatioDum proprietates-adhibetur. 

284-289 
289-298 
298-297 
297-299 
299--802 
808-807 
S07-810 
811-817 
817-821 
S21-816 

Si cai-im.moror. 
PropoDatur jam-=oDStruenda. 
Solvuutur etiam-demoD8baDtur. 
C'.onstruenda jam-demoD8baDdi. 
Propouatur jam-eompinguntur. 
Hill BUDt.-Prop. xxxu. 
Quod ai-Dimiua aUlD. 
Hacteoua-habeatur - r. 
DemoDBtratur-et Be. 
8choliom-proportiooalium z. 

Lect. 10 (111-215) 
Octob. 1688+ 

Lect. 1 (116-219) 
Lect. 2 (219-111) 
Lect. 8 (228-216) 
Lect. 4 (226-118) 
Led. 5 (228-281) 
Lect. 6 (281-285) 
Lect. 7 (285-287) 
Lect. 8 (288-248) 
Lect. 9 (244-247) 
Lect. 10 (247-251) 

At the end of the Volume are OOnectiODS and additiODB by N ewtou, 
and" De In,entione di,illOrum-nibil relinquit'" (pp. 402-51 of printed 
book.) 

LECTURES DE MOTU CORPORUM 
(MS. Urtiv. Lilw. Dtl. 9. 46.) 

[The numbere 00 dle left denote dle pagel in the lat eel. of dle 
priftcipia: those on the right the leavea in the MS.] 

The ti~e is "De motu corpomm Liber primus." It forms the 
draught of the 1st book of the Prineipia. see p. 209. Dote. 

Octob. 1684. 
1-11 Definitionea ... Tractatum sequentem compoaui. 

Loot. 1 ( 1- 9) 
12-20 Axiomata sive Leges MotDS ... ct motua eonlm inter se. 

20--29 8cboL Hactenua principia tradidi ... 
Lect. 2 (10-16) 

... in ultima ratione partie ad partem. Lect. 8 (16-20) 

.. In the correctioD& at the end of the !\Is. part of this Lec&ure is onlered to be trana
ferred to I1U earlier plilN in the Volume, IIDd ICconliugly it IIppears in pp. 58-61 of the 
printed book. 

t ne MS. in Lambeth Library,1Ioo. Ii92, (quoted by Rigaud, Ea.!!, p. f11, note) 
cutill.,.) .• l'rigonoruetria: Fundamenta a Viro CI. I.uco Newton. M~ I'rof .. 
Mln ... ~OIlO 168a data," contaios merely rules for the lI01ution of pllllle IIDd spherical 
rriBDJI'Ies given to Henry Wharton probably at one of thoae privllte Ie:!o!om mentioned 
iD p. xlv. It consists of two folio leaves (i. t. of two paps IIDd seveD Ii_ on the Iut 
page, the second being blank), forming part of II volume entitled Co Scripta Academicil 
&e annos inter 1682 et 1686, a me facta" &c. in Wharton'. handwriting_ 
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29- 86 Lemma v. Similium figuruam •.. diminuendaa sine limite. 
Lect. - 4 (20-25) 

87- 49 Artie. u. De Inventione Virium Centripetarum ..• 
... in "centrifugam versa. Lect. 5 (25-31) 

50- 56 Artie. m. De motu corporum in Conicis Sectionibus ezcen-
tricis ... majoribus uibus Ellipae6n. Lect. 6 (81-86) 

56- 68 Prop. XVI. Theorema vm. lisdem poaitis ... 
... nimis obvias non adjungo*. Lect. 7 (86-89) 

67- Lemma :nt. A datis tribus ... pergo jam e%pOn8l'8. 
Lect. 8 (89-42) 

115- Prop. XXI. Prob. xm. Posito quod vis. ... Lect. 9 (42- ) 
breaks off at fol. 44, in Prop. XXIV. with the words "gyrando, arcum 
Kk." Princip. p. 118. 

Octob. 1685. 
79- 88 Prop. XXII. Prob. XIV .... Problema impoesibile est. 

Lect. 1 (58-63) 
89- 98 Prop. XXVI. Prob. xvm .... eimilem et requalem. Q. Eo P. 

Lect. 2 (63-68) 
98-107 Lemma xxvu .... irrationalem ut sequitur. 

Loot. 3 (68-78) 
107-114, Prop. XXXI. Prol>. xxm .... pergo jam exponere. 

Lect. 4. (78-76) 
115-125 Artie. vu. De corporum ascensu ... ad aream DLm~. 

Lect. 5 (76-83) 
(whole of 7th aection.) 

125-131 Artie. vm. eoptineD8 Inventionem orbium in quibus ... 
.. . adjiciamus pauca. Lect. 6 (88-86) 

(whole of 8th aection.) 
182-18" Artie. vm. {error for 1X.} ... oblique ascendert'. 

Lect. 7 (86-89) 

• c, Demoll8trationes hujus et pnecedentis ut nimis obvias non adjungo." In tbe 
Principia tbe demoll8tratioll8 of these two propositions (17th and 18th 1\IS., 18th and 
19tb Princip.) are given complete. 

t Thit is Lemma XVI. of the Prinllip. p. trI. The Prop. wbich fol\oWl it in the MS; 
it Prop. lUX. Prob. 111., being Prop. x XI. Prob. XIII. of the Princip. pp. 68, 69. The 
referenee to Lahire is not in tbe !'tIS. having probabl, been suggested b, Halle,. 
(Newton to Hal1e" Octob. 18, 1686. Rigaud'8 Appendix, p. 47). 

Prop. xx. Prob. XII. in the MS. is Prop. xxx. Prob. xxn. in PrillCip. p. 104. The 
dift'erenee in the numben of the propositioll8 ariaes from the circumstance of the 6th 
eection which contains eight propositions having been afterwards inserted. 

Af't.er Prop. xx. comes a acholium containing the approximate solution of the same 
problem for the eIlipM and hJ)ll!lboIa. Then follow. the elau .... Haetenua ... upnnere" 
u ill Priuip. p. 114. 
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137-144 Prop. XLV. Prob. xxxl •••• subinde determinamus. 
Loot. 8 (90-95) 

1405-152 Artic.x. De Motibus Corporum ... semper peragent. Q. Eo D. 

Loot. 9 (95-99) 
ISS- Prop. Ln. Prob. XXXIV. ••• Loot. 10 (99- ) 
breaks off in Prop. LIV. with the words "quavis altitudine CT per." 
Pritaeip. p. 159. 

The MS •• it will be seen, is imperfect, ending abruptly at the second
page of fol. 102. Foll. 87-M are repeated. one set being the first 
draught, the other as printed in the Pritleipia, pp. 57-78. The na
ture of the former will be understood from the following outline. After 
Corol. 6. In ParabolA. &0., and the other corollaries comes . 

Prop. XVI. Prob. VIU. beiug Prob. XVIL Prob. IX. of Princip; 
then, •..... xvu ...•.•. IX.' ••••••••••••••• XVUI •••••••• x ••.. : •......•.•. 
without demonstration. 
then Prop. XVUI. ••• • •• x. . . .•. . .•. ..•. . . XIX. ••••••• XI •••••••••••••• -: 

without demonstration. 
then Lem. xv... .................... Lem. XVI. of Princip • 
.. ..... Prop. XIX. • •.••.•••..•••.•••••.• Prop. XXI. .. ••••.••.•••• 

......... ...... xx. .... ............ ..... ........ xxx. . .. (seenotet p. xcvi). 

............... XXI. • ............................ XXXII .............. . 

............... XXII. .. ........................... xxxm .............. . 
•••• .......... XXIU. • ............................ XXXIV ............. . 

.... ••••• .... •• XXIV. as far as "arcum Kk .. ••. xxxv. . ............ . 

The latter set and foll. 55-58 as far as "absurdum est. Q. Eo D:·. 
(Pritaeip. p. 79) are not divided into Lecture!!. Fol. 405 is numbered 55 
apparently by a clerical error, which is propagated through the remainder 
of the MS. 

In binding the volume the sheets seem to have been taken at ran
dom. When the dilj«:ta memlwa are brought together they form a 
whole, as follows: 

1- 57 De motu corporum ... ad tangentem. (1-86) 
57- 78 Corol 6 ... .in rectam qua qumvis (87-44) 
(The other 87-M in the MS. is the rough draught of this.) 
7S- 88 qumvis ex punctis ... dua! evadent (55-(2) 
88-118 parallelm •.. arcum Kk (68-78) 

118-188 describere ... moveri POSSUDt (79-86) 
18S-144 est in triplicata ... usurpamus plana (87-940) 
144-159 his parallela ... altitudine OT per (95-102) 
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LKCTURES ON THE SYSTEM OF THE WORLD. 

hom II Copy ,ta CoW. NJJId ita Trin. COU. LibrGry. (R. 16. 39). 

DB MOTU CoBI'OBUJI LmBa*. 

1- 8t Fixaa in 8upremia-Astronomi. 
8-16 Manem-duplicatem. 

16-22 St&bilita-fuligine. 
22-27 Analogi&e-modum. 
27-88 Deaiguet-intelligetur. 

PnelecL 1. Sept. 29. 1687. 
Lect.2. 
Lect. S. 
Lect. 4.. 
Lect. 5. 

Hme Cotes'8 copy ends. The remainder of the treatise, however, 
(not divided into Lectwea) is bound up in the same volume. and was 
probably obtained by Professor Smith from Charles Morgan of Clare 
Hall, for in the Library of that College thme is a lIS. copy of the 
tIeatiae which belonged to Morgan, who states in a note that the fint {; 
Lectmea were commUDicated to him by Smith, and the remainder by 
Martin Folkes. 

• ThiI ia the title iD the MS., Dot .. De MIIIIIIi S,.temace" .. iD the printed book 
(LoDd. 1731). Thia trlet, drawn up "methodo populari ut. plun'b1l8!epretur" ... 
iDceDCled to form the 3d book of the Principia, but readen who he.e DOt mutered the 
priDciplee, .. ,. the euthor, "vim eo.equeDtiarum mUUme pereipieDt, Deque Jl!'llliu
dicia depo_t qw'bUIl multis retro eDDiI iDlUeveruDt," ud therefore "l1li res iD dis
putuiaDel traIlatar, IIUIIIIIIm libri illi1l8 trautuli iD PropasitioDelo more Mathematieo, 
aC ab iii IOU. lepratar qui principia priWl evolverlDt." (IDtrodUcQOD to 3d book of 
Prineip.) 

t The Dumbelll refer to the pqeI iD die priDted book. 
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CORRESPONDENCE &c. 

LETTER I. 

BENTLEY TO COTES. 
Dear Sir, 

I waited to day on sr Isaac Newton, who will be glad 
to see you in town here, and then put into your hands one 
part of his Book corrected for y8 press. I shall get of him 
a Character of Mr Hussey; but we both apprehend y' 
Interest rather than Merit will prevail in ye Election, & y' 
one Coleson has ye best friends. Dr AylofF I suppose has 
given you a Bill- of 1001b payable here in London at 14day• 

sight; I must desire you to transfer yr Bill to W Smallwell 
in part of payment; for y8 former bill I gave him upon 
y8 Marquiss of Dorchester's Steward will not be pd yet. 
So y' if you send the Bill by Mascal y8 Carrier to have it 
accepted, & from thence to bring it to me, I will take 
Smallwells receipt for so much money. Pray let me know, 
when you think of coming up hither. 

lam, 

Your affectionate friend & Serv' 

Cotton House. {May 21. 1709.} 
For MIt COTES Fellow of Trinity 

CoUege in Carnlwidg. 

RI: BENTLEY. 

The poet mark of this letter, though at first sight ecarcely legible, 
may I think be pronounced to he May 21, and the year is pretty 
clearly 1709. About the middle of July Cotes is in London (in his 
letter of Feb. 15, 1711, to Jones, he mentions his having been last 

• I can diacover no traces or' this bill in any or the College Account Books. 
It may poeaibly have come into the Chapel Account, for which Cotee, IS luperin
lelldent of the repaira of the Chapel, kept a leparate book of receiptll and diabulll8-
mentl. Whether tbia book iI It ill in existence 1 am unable to MY. 

1 
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in town "about a year and a half ago") drawn thither, no doubt, 
by this note of Bentley's, and expecting to take with him down to 
Cambridge the first instalment of Newton's corrected copy of the 
Principia. Newton however is still reluctant to part with it. having 
probably some further improvements to make, but promises to send 
the copy down in about a fortnight. So Cotes returns to Cambridge 
without the "one part of the book corrected for the press," which 
Bentley's letter had informed him was ready to be put into his hands 
some eight weeks before. The copy does not arrive in that fort
night, nor in the next. The long vacation being nearly half over 
and no signs of the promised copy appearing, the young editor be
comes impatient. lIence his letter of Aug. 18. which however pro
duced no apparent effect, until his nen-door neighbour Whiston, one 
evening probably in September, newly arrived from London, (be is 
known to have been in Cambridge on the 29th of that month) put 
into his hands "the greatest part of the copy of the Principia," end
ing at Prop. xxxm Cor. 2 Lib. II p. 320. That is followed some 
time afterwards by Newton's letter of Oct. II, which apparently did 
not come through the post, being brought perhaps by some member 
of the University coming up on the beginning of term. Whiston, 
whose autobiography records so many other things certainly of not 
greater importance, makes no mention of his being employed as a 
messenger on this occasion: so absorbed was he in his Arian heresy 
and Apostolical Constitutions, with regard to which he tells us "his 
best friends began to be greatly affrighted this summer at what they 
had heard he was going about." It is not likely that he found his 
old patron wanting in the duties of friendship at this critical period 
of his life, and it is not impossible that Sir Isaac, in delivering to him 
a portion of a work containing so much close and profound reasoning, 
may have dropt a word of caution into his ear. 

The "election" referred to in this letter is probably that of a 
Head Master of Sir Joseph Williamson's Free Mathematical School 
at Rochester, the electors to which post are some 17 in number, 
consisting of the Mayor, Recorder, eldest Resident Prebendary, &c. 
The Rev. John Colson was the first Head Master of this school, and 
was appointed June I, 1709. He resigned the place March I, 17~, 
on being elected Lucasian Professor. He was entered at Emmanuel 
April 23, 1728, and was one of the 71 persons in the King's litlt 
(William Warburton was another of the number) on whom the tIe
gree of M.A. was conferred at George II's visit to the University, 
April 25, 1728. On coming to reside as Lucasian Professor at Cam
bridge, he was appointed Taylor Lecturer at Sidney College, where 
he was admitted "in convictum sociorum" 11 March 17~, &.'tat. 60. 
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It was for the purpose of boarding with this 8&lDe Colson, and being 
instmcted by him " in Mathematics and Philosophy and humane 
leaming," that Garrick set out from Lichfield on the morning of 
March 2, 173; for London, accompanied by 'c one Mr Johnson," who 
was going "to try his fate with a tragedy, and to see to get him
self employed in some translation, either from the Latin or French." 

Christopher HU88eY was a senior Bachelor of Arts of Trinity Col
lege, and was elected Fellow the following October. On Whiston's 
expulsion from the University (Oct. 30, 1710), he was appointed by 
him as his deputy in the Lucasian Chair, and cc was ready to perform 
his duty, had not the heat of that time prevented him." Whiston's 
Memoirs I. 312. He was afterwards an uD8Uccessful candidate for 
the Prof6880rsbip against "Blind" Saunderson (Nov. 20, 1711). See 
letter cvm, note. 

A slightly different date is assigned to this letter in the Bentley 
Correspondence (p. 378), and a widely different one is mentioned as 
being suggested by Bishop Monk (ib. p. 787). 

LETTER II. 

COTES TO NEWTON. 

sr. Cambridge August 18&11, 1709. 

The earnest desire I have to see a new Edition of yr 
Princip. makes me somewhat impatient 'till we receive yr 
Copy of it which You was pleased to promise me, about 
the middle of the last Month, You would send down in 
about a Fourtnights time. I hope You will pardon me for 
this uneasiness from which I cannot free my self & for 
giveing You this Trouble to let You know it. I have been 
so much obliged to You by yr self & by yr Book yt (I 
desire You to beleive me) I think my self bound in grati
tude to take all the Care I possibly can that it shall be 
correct. Some days ago I was examining the 2d • Cor: of 

• In this Corollar, is determined tbe Attraction of a Spheroid on a point in ita 
nis produced, the attractive force of each particle varying inve_ly as tbe aquare of 
the distance. A paper by Cotes containing the investigation is still PI'IIIIe",ed in tbe 
volume from which these letters are taken Nos. 24 and 2.S. 

1-2 
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Prop 91 Lib I and found it to be true by l' Quadratures 
of ye lit & 2d Curves of ye Sth Form of ye second Table in 
yr Treatise De Quadrat. At the same time I went over 
ye whole Seventh & Eighth Forms which agreed with my 
Computation excepting ye First of ye Seventh & Fourth of 
ye Eighth which were as follows 

Y· ". 
4de E - 2dl:; - sdeea + 4dlgs 
--"-------:0-7"""---- - I. 

4rJeg - rJll 
Form: 7.1. 

Form: S.4. +S6delg +sdegg -2sdelg -16deeg 
S fIIllJ" 1lJ" " 

. -15dP - 2dllg +lodP +IOdell =1. 

24rJelt - 6,.,llgg 

I take this Oportunity to return You my most hearty 
thanks for yr many Favours & Civilitys to me who am 

yr most Obliged humble Servant 

For Sr IsAAO NBWTol!f at lait H_ 
in Jermln StrelJt ftIIJr 81 Jamd, 
Claurcla W.emiflltw. 

LETTER III. 

NEWTON TO COTES. 
sr 

ROOSR COTES. 

I sent you by l\P Whiston the greatest part of y' copy 
of my Principia in order to a new edition. I then forgot 
to correct an error in the first sheet pag 3 lin 20, 21, & to 
write plU8tJfMlm duplo for quari quadruplo & plUlquam ~ 

cuplo for quaai centuplo·. 

• Th_ two corrections are not adopted literally in the 2d edition, the cc quui" (or 
which Newton bere nbetitutel "pllllCluam" being still retained in it. Perbaps COtei 
bad a1read, altered tbe "quadruplo" and "centuplo" before receiving this letler, u 
10 obvioUi an error could .careel, han tllCaped his attention. In the PUMp referred 

Digitized by Coog Ie 



NEWTON AND COTES. 5 

I forgot also to add the following Note to the end of 
Corol. 1 png. 55 lin 6. Nam datis umbilico et puncto 
contactus & positione tangentis, describi potest Sectio 
conica qwe curvaturam datam ad punctum illud habebit. 
Datur autem curvatura ex data vi centripeta: et Orbes duo 
se mutuo tangentes eadem vi describi non possunt. 

I thank you for your Letter & the corrections of ye 
two Theorems in ye treatise de Quadratura. I would not 
have you be at the trouble of examining all the Demon
strations in the Principia. Its impossible to print the book 
wthout some faults & if you print by the copy sent you, 
correcting only such faults as occurr in reading over the 
sheets to correct tbem as they are printed oft', you will 
have labour more then it's fit to give you. 

Mr. Livebody is a composer (I mean Mr Livebody who 
made the wooden cutts) & be thinks tbat he can sett the 
cutts better for printing oft' then other composers can, and 
oft'ers to come down to Cambridge & assist in composing 
if it be thought fit. When you have printed oft' one or 
two sheets, if you please to send me a copy of them I will 
send you a further supply of wooden cutts. 

I am 

yor most humble & faithful servant 

London. Octob. 11. 1709. Is. NEWTON. 

For Mr CoTES Prof..". of AICrot&om" 
in 1M Un,,,,,,,",, of Cambridgt at 
iii Chamber i. TrWt" 0Jllt,ge. 

Shortly after the date of the above letter, Newton changed his 
residence from Jermyn Street to Chelaea. Flamateed, writing to Ab. 

to, Newton,lpUking of a ball shot borizontall, with a giyen velocit, &om tbe top of a 
mountain to a diaCllDCe of two miles before it reacbes tbe ground, .}'&, (as the words 
atmd in the 2nd and 3n1 editiona) "duple cum yeloci\ate quui duplo longiua percere" e\ dec.pla cum ve10citate quui decaplo longius." When be wrote "quadruplo ., 
and .. rentuplo," be _ probabl, tbinking of oblique projection. The,...p in 
question oceun in some additional remarlla in illustration of Def. Y., wbicb were not 
giveD in tbe lat edition. Tbe MS. of tbem, unfortunatel" does Dot appear in tbe 
Newtonian "olume. 
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Sharp Oct. 25, (Baily, p. 272) says: .. He I Sir Isaac I is now re
moving to Chelsea, and has been lately much talked of; but not much 
to his advantage. Our Society I the Royal Society I is ruined by his 
close, politic, and cunning forecast; I fear past retrieving, for our 
Doctor's I Sloane I Transactions have been twice burlesqued publicly; 
and now we have had none published I think this four months." This 
burst of spleen would seem to be in anticipation of the resolution passed 
by the Council of the Society Nov. 9, ordering Flamsteed's name "to 
be left out of the list of the Society for nen year for not having com
plied with tho order of Council made 12 Jan. 170:" relative to the 
payment of arrears. 

Here there is a break of 6 mont,hs in the correspondence until we 
come to Cotes's letter of April 15, 1710, by which time nearly half 
of the whole work was printed off, tho part then finished ending at 
p.224, (2nd ed.) in the middle of the Lemma (II Lib. 2) in which 
the principles of fluxions are explained. 

A note by Mr Howkins states that there is wanting a letter of 
Cotes to Newton, dated Apr. 9, 1710, •• de Cor. 1 and 6 Prop. IX. 

Lib.2." No. 33 contains a draught in Cotes's writing of these two 
Corollaries, and two additional steps in the proof of the Proposition, 
but not (with the ('!xception of the latter of the two steps) as they 
stand in the second edition. On the same paper Cotes has also written 
" dele Cor. 4 and 5, Prop. vm." which are accordingly omitted in the 
2nd ed. It is probahle, therefore, that if this missing letter of Apr. 9 
referred to the Corollaries mentioned by Mr. Howkins, the proposed 
omission of Cor. 4 and 5, Prop. vro. and the introduction of the two 
steps into the reasoning of Prop. IX. in order to avoid a reference to the 
latter of the cancelled corollaries would also form a part of its contents. 

But besides this letter of Apr. 9 and Newton's answer to it, there 
is good reason for supposing that at least one other pair of letters 
pattBed between them during the interval from October to April. For 
(I) it seems probable that Cotes would return some answer to Newton's 
letter of Oct. 11, in explanation of his not adopting the precise language 
of the emendations contained in it; and at all events he would attend 
to Newton's request to have one or two sheets sent to him, to say 
nothing of the presumption that he would feel himself called upon to 
take some notice of Mr Livebody's offer of his services. (2) The 2nd 
method of finding the force to the centre of an ollipse given in p. 46 
2nd Ed. is so muoh altered (in the opening part of it) from the form 
in which it stands in Newton's MS. (No.9), that Cotes would scarcely 
have changed it without some communication from Newton on the 
subject. At the head of this 2nd method Cotes has written" vid. fol. 
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aequ." but the leaf referred to is not to be found. (3) From a mark in 
No. 11 it appears that the first word in p. 49 in the proof sheet (H)" 
was "corporis" which is now in the eighth and ninth lines lower down; 
so that some additional matter must have been introduced in a pre
ceding page after the proof of H was printed·, and this almost neces
sarily implies the receipt of instructions from Newton to that effect. 
(perhaps at the end of November or beginning of December, if we may 
judge from the rate at which the press was working). 

The loss of any letters in this interval is the more to be regretted, 
because if ever the celebrated Scbolium to Lemma II. Book 2 was 
touched upon in the correspondence between Newton and his Editor. 
the place for doing so would lie within this period. The missing letter 
of April 9, as has been said, may have contained remarks connected 
with Prop. vm. which immediately follows that Scholium. The only 
alteration in the Scholium t made in the 2nd Edition, consists in the 
addition of the words" et Idea generationis quantitatum" after "nota
rum formulis." The" annis abhinc decem" referring to his second 
letter through Oldl'nburg to Leibniz, in Oct. 1676, is still retained, 
though 26 years intervened between the publication of the 1st and 2nd 
editions. 

In this interval, it may be remarked, the quarrel between Bentley 
and the Seniors broke out, and we read of Cotes being present at two 
conferences at the lodge between the conflicting parties, as a friend of 
the Master's. (See Monk's Bentley, p. 187.) On Jan. 18, 1710. 
Bentley cut Miller's name out of the boards. On Feb. 10, Miller 
presented the petition, signed by thirty of the fellows, to the Bishop of 
Ely. Great, however, as was the delay which retarded the second 
edition of the Principia in its passage through the press, Cotes had 

• A eomparison of Newton's MS. with sheet G of the 2nd Ed. shews that the addi
tion must have been made in snme sheet preceding that, but it is imJlOl8ible 10 fix the 
exact place, as the part of the MS. which is preserved only begins with Prop. VI. 

Theor. v. 
t This Scholium was completely remodelled in the 3rd Ed. and Leibnit'a name sup

pressed. The reader of these pages will smile at the following piece of infonnation 
wilh which Montuc\a favours us (m. 108): ., On se demandera peut etre pourquoi 
cetle suppr_ion ne fut pas faile Ionl de l'edition des princip" de 1713, puisque alonlla 
querelle etoit encore dans toute aa chaleur; en voici la raison, qui eat une anecdote 
aasez peu connue et que je tiens de la meme main que ce que j' ai dit ci-deaaus {the 
• bonne main' that had infonned him that the notes on the Cnmmercium EputoliclUD 
were written by Newton}. C'est que celte Mition fut faile a Cambridge, loin de 
NeulOn et presque en cachette, par lea soill8 de Cotes et de Bentley, et que Neuton 
en fut tre8-m~content. C' est, en elfet, un proctfle _z etrange de la part de ces 
deux hommes, d' ailleunl c:eh!bres, que d' imprimer un ouvrage du vivantdefOn auteur 
sans prendre, pour ainsi dire, IOn attache sur lea ehangemens ou additions a y faire." 
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brought his labours upon it to a concl1l8ion nearly a year before Bent
ley's trial came on. 

It may aaaiat us still further to fill up this gap of six months, and 
to imagine the direction which the thoughts and conversation even of 
men engaged on a new edition of the Principia would oceasionally take, 
if we remember that it was during this same period tbat the kingdom 
was plunged into the Bacheverell excitement, (the 2nd of the two 
obnoxious sennona was preached on Nov, 5, 1709, the trial began 
Febr. 27, 1710, and on March 21 the Doctor was suspended from 
preaching for three years) j and that Marlborough, yielding to the 
solicitations of Godolphin. whose ministerial difficulties called for the 
support and authority of the Great Captain's presence, arrived from the 
Hague on Nov. 8, and. after experiencing in several mortifying 
instances the e8'ecta of Masham influence, against which even Mal
plaquet's recent laurels were powerless, was sent back to Holland 
towards the end of February, and that, on the faUure of the negotia.
tiona with which Louis had been amusing the allies at Oertruydenberg, 
he and Eugene (duo jtdmifUJ belli) opened their magnificently planned 
campaign of 1710, by passing the French linea on the moming of 
Monday April 10, and proceeding to the investment of Douay. 

LETTER IV. 

COTES TO NEWTON. 

sr. I Saturday I Apr. 16. 1710. 

We have printed so much of ye Copy You sent us y' I 
must now beg of You to think of finishing the remaining 
part assoon as You can with convenience, The last sheet 
y' is printed off ends at ye 251" page of ye old Edition & 
ye 224th page of y8 new Edition. The whole yt is finished 
shall be sent You by the first oportunity. I have ventured 
to make some little alterations my self whilst I was cor
recting the Press such as I thought either Elegancy or 
Perspicuity or Truth sometimes required. I hope I shall 
have yr pardon if I be found to have trusted perhaps too 
much to my own Judgment, it not being possible for me 
without great inconvenience to y. work & uneasiness to 
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yr self to have yr approbation in every particular. The 
Pages which are next to be printed being somewhat more 
yn usually intricate I have been looking over them before 
hand. Page 270· Reg. 1 I think should begin thus-Si 
servetur tum Medii densitas in ..I. tum velocitas quacum 
corpus projicitur & mutetur--.I must confess I cannot 
be certain yt I understand the design of Reg. 4 & ye last 
part of Rcg. 7 and therefore dare not venture to make any 
alteration without acquainting You with it. I take it 
thus, yt in ye 4th Rule You are shewing how to find a mean 
among all ye Densitys through which ye Projectile passes, 
not an Arithmeticall mean between ye two extream Den
sitys ye greatest and least, but a mean of all ye Densitys 
considered together, which will be somewhat greater than 
yt Arithmeticall mean, y8 Dumber of Densitys which are 
greater yn it being greater yn ye Number of Densitys 
which are lesser yn y8 same. If this be yr design I would 
alter the 4th Rule thus, with yr consent. Quoniam Den
sitae Medii prope verticem HyperboIm major est quam in 
loco ..I., ut habeatur Densitae mediocris debet ratio minimlB 
tangentium GT ad tangentem ..I.H inveniri, & Densitas in 
..4. augeri in ratione paulo maJore quam semisummm harum 
tangentium ad minimam tangentium GT. The latter part 
of ye 7th Rule I understand thus. Simili methodo ex 
88sumptis pluribus longitudinibus ..I.H invenienda sunt 
plura puncta N & per omnia agenda Curva linea regularis 
N N XN secans rectam SMMM in X. Assumatur demum 
..4.H mqualis abscissIB ax & inde denuo inveniatur longitudo 
..I.K; & longitudines qUa! sint ad 88sumptam longitudinem 
.AI & hanc ultimam..4.H ut longitudo ..I.Kper experimentum 
cognita ad ultimo inventam longitudinem ..I.K erunt verlB 
il1m longitudines .AI & ..I.H qU88 invenire oportuit. Hisce 
vero datis, dabitur . & resistentia Medii in 10co.A quippe 
qUIB sit ad vim gravitatis ut .AH ad 2 AI, augenda est 

• pp. 270-274, (Sehol. to Prop. x. Lib. 2.) contain Rules for the approximate de
termination of the mOlion (If a rrojectile in the air. 
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autem densitas Medii per Reg. quartam & resistentia 
modo inventa, in eadem ratione aucta fiet accuratior. 
About ye end of the 8th Rule are these words-quorum 
minor eligendus est--which I would either leave out or 
print thUS-quorum minor potius eligendus est. Page 

274.1: 2 should be 2 TGq ; there are some others like 
nn-faX GY 

this which I will not trouble You with. Prop. XIV Prob IV 

should be Prop XIV Theor Xl. Two lines lower are these 
words-est ut summa vel di1ferentia arem per quam-I 
would leave lout I summa vel. Corol. page 281 I would 
print thus. Igitur si longitudo aliqua V sumatur in 
ea ratione ad duplum longitudinis M, qum oritur appli
cando aream DE T ad BD. quam habet linea D.A ad 
lineam DE; spatium quod corpus Mcensu vel descensu 
toto in Medio resistente describit, erit ad spatium 
quod in Medio non resistente eodem tempore describere 

'11 diffi . d BD x VV 'd posset. ut arearum 1 arum erentxa a - 4, -~B -, 1 eoq: 

ex dato tempore datur. Nam spatium in Medio non re
sistente est in duplicata ratione temporis, sive ut VY, & 

BDx VV 
ob datas BD & .A.B, ut 4 AB . Momentum hqjus 

. h' ali DAq)( BD x Mt d 
arem, Slve wc mqu s DEq x AB ,est a momentum 

. . DAq )( BD x 2M )( m 
ddferentxm arearum DET & .A.bNK ut DEq x AB 

ad AP x BD x m h t t DA q )( BD x M d 1 
AB ,oc es, u DEq a "2" 

BD x AP sive ut ~~: in DET ad DAP, adeoq: ubi arem 

DET & DAP quam minimm sunt in ratione mqualitatis . 
..£qualis igitur- Page 286. I: 5· must be thus corrected 

• Prop. xv. Lib. 2. On the motion of a body in a logarithmic spiral in a resilt

ing medium. (force oc (d' J )1' resist.oc(Yel.)I). 
1st. 
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l YQ )( PQ l PQq • 
Rr & TQ seu ut SQ & SP - quas slmul generant, 

hoc est, ut YQ & PQ seu OS & OP. This Corollary being 
thus corrected, the following must begin thus. Corol. 4. 
Corpus itaq: gyrari nequit in hac Spirali, nisi ubi vis resis
tentm minor est quam vis centripeta. Fiat resistentia 
mqualis vi centripetm & Spiralis conveniet cum linea recta 
PS, inq: hac recta--&c. Tis evident by y8 1st Corollary 
that ye descent along y8 line PS cannot be made wth an 
uniform velocity. Tis as evident I think. yt it must be with 
an uniform velocity because y8 resistance & force of gravity 
being equall, mutually destroy each other's effect and con
sequently no acceleration or retardation of motion can be 
produced. I cannot at present see how to account for this 
difficulty & I choose rather to own my ignorance to You 
yD to run y8 hazard of leaving a blemish in a book I so 

much esteem -. Cor. 6. lin. ult. I would print thus--ut ~~ , 
id est, ut secans anguli ejusdem, vel etiam reciproce ut 
Medii densitas. If I mistake not ye design of y8 8th Co
rollary, I would alter it thus-Centro S intervallis continue 
proportionalibus SA, SB, se, &c. describe circulos quot
cunq: & statue tempus revolutionum omnium inter peri
metros duorum quorumvis ex his circulis, in Medio de 
quo egimus, esse ad tempus revolutionum omnium inter 
eosdem in Medio proposito, ut Medii propositi densitas 
mediocris inter hos circulos ad Medii de quo egimus 
densitatem mediocrem inter eosdem quam proxime; sed 
& in eadem quoq : ratione esse secantem anguli quo Spiralis 
prrefinita in Medio de quo egimus secat radium AS ad 
secantem anguli quo Spiralis nova secat radium eundem in 
Medio proposito: A tq: etiam ut sunt eorundem angulo
rum tangentes ita esse numerum revolutionum inter circu-

• See tbe Dex~ aDd tbree followiDg Letters. 
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los eosdem duos quam proxime. Si hmc passim- Prop. 
16 must be altered for by my reckoning if ye centripetall 

b ] hR· ill b I - -6-n, os 
force e as Spa+! t e eSIstance w e as OP x 8pa+ I' 

• 1 & h £4 e D· I-In, 08 
the VelOCIty as spj-' t ere ore y enSltyas OP)( 81' • 

With yr consent I would add this Corollary. Si vis cen-

tripeta sit ut ~, erit 1 -i n - 0, adeoq: Resistentia & 

Densitas Medii nulla erit ut in Prop IX Lib 1. Another 
Corollary might be added to shew in what cases ye Resist
ance is affirmative and in what cases negative. I beg of 
You to pardon the freedom of this Letter. 

yr &c. 

LETTER V. 

CO' rES TO NEWTON. 

sr Apr. 30'" 1710 

I suppose Mr Crownfield our Printer has delivered to 
You all ye Sheets that are already printed off. I desired 
him to wait upon You before he return'd to Cambridge 
yt I might have yr answer to my former Letter or at least 
to ye first part of it. The difficulty which I proposed to 
You concerning ye 4th Corollary of Prop. xv I have since 
removed. Upon examination of yt Proposition I think I 
have observed another mistake in Cor. 3. which ballances 
yt which I before mentioned· to You in yt Corollary. For 
if I be not deceived ye force of Resistance is to ye Centri
petall force 88 i R,. to TQ not as R,. to TQ. You will 
see my reasons in ye following alterations which I propose 
to You. Pagc 284. I : 6 Ponantur qum in superiore LelD-

• . 'fQ "". I PQI . . PQ' VIZ. Inll erroneous y rut = W an the I., ed, an.lead of I Sp • 
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mate, & producatur SQ ad Y ut sit SY equalis SP. Tem
pore quovis, in Medio resistente, describat corpus arcum 
quam minimum PQ, & tempore duplo arcum quam minimum 
PR; & decrementa horum arcuum ex resistentia oriunda, 
sive defectus ab arcubus qui in Medio non resistente iisdem 
temporibus describerentur, erunt ad invicem ut quadrata 
temporum in quibus generantur: est itaq: decrementum 
arcus PQ pars quarta decrementi arcus PRo Postquam 
vero descriptus est arcus PQ in Medio resistente, si arel8 
PSQ I8qualis capiatur area QSr, erit Qf' arcus quem tem
pore reliquo corpus describet absq: ulteriore resistentia, 
a,n:uumq: QR, Qf' differentia Rf' dupla erit decrementi arcus 
PQ; adeoq: vis resistentim & vis centripeta sunt ad invicem 
ut lineolm lRf' & TQ quas simul generant. Quoniam vis 
centripeta, qua corpus urgetur in P est -. Pag. 285. 1: 5 
-l YQ fit mqualitatis. Quoniam decrementum arcus PQ, 
ex resistentia oriundum, sive hqjus duplum Rf' est ut re
sistentia & quadratum temporis conjunctim; erit Resisten-

tia ut PQ:: SP Erat autem PQ ad-Page 286 1: 4. 

Nam vires illm sunt ut iR,. & TQ sive ut *~~~ PQ & 

i PQq , hoc est, ut i YQ & PQ seu lOS & OP.-I satisfied 
SP 

my self more fully yt I am not mistaken in my reasoning 
after y. manner. If (as in Prop XVI) y8 Centripetall force 

be as S~+l' the force of Resistance will be to ye Centri

petall force aslRf' to TQ ie as 1 -In, OS to OP. Put 

ye Centripetall force as ;P' & You will have n .. 0, & con

sequently 1 -In, OS to OP as OS to OP. Therefore 
when y8 Spiral coincides with ye line PS ye Resistance will 
be equall to ye Centripetall force & y8 Body will descend 
with an uniform Velocity as it ought to do, by Cor. 1 Prop 
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xv, & Cor 5. Prop IV Lib I. compared together, and also 
upon y. consideration yt y. velocity in y. Spiral of Prop 

XVI is as S~I.' ie, as S~o. I have some things further 

to propose to You about y. remaining part of yr copy, 
which I will not trouble You with till I have yr answer to 
my former Letter 

yr &c. 

LETTER VI. 

NEWTON TO COTES. 

sr Chelsea near London May lit 1710. 

I thank you for your letter with your remarks upon the 
papers now in the Press under your care. As soon as I 
could get some time to think on things of this kind, from 
weh I have oflate years disused myself, I examined them-, 
& all your corrections may stand till you come at page 
287. In page 286 lin 4 for i os read OS. In the same 
page let Corol 4 stand thus. Corpus itaq: gyrari nequit 
in hac spirali nisi ubi vis resistentim minor est quam vis 
centripeta. Fiat resistentia mqualis vi centripetm, et spi
ralis conveniet cum linea recta PS, et motu8 corporis ces
sabit. In page 287 & 288 the 8th Corollary may remain 
as in the Copy I sent you. In page 289 let the 16th Pro-

position end thus et resistentia in P ut pQqR; SP" sive ut 

1 -i ft, VQ I - in, OS 
PQ x spa x SQ ' adeoq: ut OP x SP"+I' hoc est (ob da-

I-in, OS). I tum OP reClproce ut SP+. Et propterea densi-

tas in Pest reciproce ut Spat. 

• N.wtDII doee not _ to han worked the problem out hillllelf, but to haY. lakeD 
eoa·. _Ita (iD Letter IV.) Cor granted. 

t The" 8,.. .. ia no doubt ("Opied inadvertently (rom the lit F.d. It should be SP. 
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CoroI. 1. Si vis centripeta sit reciproce ut SJXW>, erit 
1 - I n -= 0, adeoq: resistentia et densitas Medii nulla erit 
ut in Propositione nona Libri primi. 

CoroI. 2. Si vis centripeta sit reciproce ut radii SP 
dignitas aliqua mUus index est lIlI\ior numero 3, resistentia 
affirmativa in negativam mutabitur. 

When you sent me the sheets last printed off, I hap
pened to be from home, but aft} night found them left at 
my house, and thank you for them. I am going to finish 
the next part of the copy I am to send you, & I hope to 
have it ready in due time if some experiments- succeed. 
I thank you once more for your corrections & for your 
care of the edition. 

I am 

sr Your most humble & most obedient servant 

Is. NBWTON. 

After the writing of this Letter I received your second 
Letter dated Apr. 29. In the alterations you propose to 
be made in Prop xv you say, Postquam vero descriptus 
est arcus PQ in Medio resistente, si arem PSQ lequalis 
capiatur area QSr, erit Qr arcus quem tempore reliquo 
corpus describet absq: ulteriore resistentia. And this 
would be true if the velocity of the body at Q were the 
same as when the arch PQ is described in the same time 
in Medio non resistente. But the velocity at Q being 
less in Medio resistente then in non resistente, the arch 
Qr will be less in the same proportion & thereby reduce 
B r to half the bigness. & make the resistance to the cen
tripetal force as Br to TQ. I hope therefore that what I 
have written on the other page of this Letter is right & 

• Probabl, experimeots with 11_ baI .. dropt from tbe dome of St Paul'. witb a 
view to teat hiI tbe«J of the resiataoce of lIuids. See Letter XXV, ~", aod Dote. 
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that yor difficulty will be removed by the words & motus 
corporis cessabit. 

-May ~. 
For tile Radt M" ROOER COTES Prof

of M~a aM Fellow of Trinily 
Collegf in Cambridgf. 

LETTER VII. 

COTES TO NEWTON. 

I. N. 

sr. May 7. 1710 

I received yr Letter by ye last Post. I am not satis
fied that yr words [et motus corporis cessabit] will remove 
ye difficulty proposed. They cannot in my opinion be 
reconciled with Cor. 1. I acknowledge yr objection to be 
just against those words of mine [erit Q,. arcus quem tem
pore reliquo corpus describet absq: ulteriore resistentia] I 
remember yt I inserted them into my Letter as I was 
hastily transcribing yt passage from another paper & was 
myself sensible of ye mistake soon after my Letter was 
gone from me. The alteration which I proposed, as it 
stood in yt Paper, was thust. [Ponantur qual in superiore 
Lemmate et producatur SQ ad V ut sit SV lequalis SP. 
Tempore quom in Medio resistente, describat corpus ar
cum quam minimum PQ, & tempore duplo arcum quam 
minimum PR; & decrementa horum arcuum ex resistentia 
oriunda, sive defectus ab arcubus qui in Medio non resis
tente iisdem temporibus describerentur, crunt ad invicem 

• The post mark is May 4. 
t Tbough add~ UDder tbis title by Newtoo here, aDd io the remaioder of the 

correapoodence, Cotea was oot ordained uDtil three yean afterwarda, (deacoD, May 29, 
1713, priest the followiDg day). 

t As may It ill be _D iD the M8. of Letter V. (No. 41), the words" UDde etiam 
...... eritdecremeDtum arcus PQ equa1e dimidio liDeole Rr," beiug c:roIIed oat and 
replaced by th_ which we have priDted io p. 13, lin 8, &c: ... POIlquam vero, &c." 
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ut quadrata temporum in quibus generantur. Est itaq: 
decrementum arcus PQ pars quart. decrementi arcus P R. 
Unde etiam si arem PSQ mqualis capiatur area QS,., erit 
decrementum arcus PQ mquale dimidio lineolm R,.; adeoq: 
vis resistentim & vis centripeta sunt ad invicem ut lineolm 
iR,. & TQ quas simul generant.] I am yet of opinion yt 
this alteration is just & that the resistance is to y. centri
petall force as ~ R,. to TQ; Your own objection does I 
think if You carefully consider it prove it to be so. To 
avoid further misunderstanding I will put down my demon-
stration more at large thus ___________ _ 

p Q K R r L 

Tempore quovis in Medio resistente describat corpus arcum 
quam minimum PQ & tempore duplo arcum quam minimum 
P R; & decrementa horum arcuum ex resistentia oriunda 
sive defectus [QK, RL] ab arcubus [PK, PL] qui in Medio 
non resistente iisdem temporibus describerentur erunt ad 
invicem ut quadrata temporum in quibus generantur; Est 
itaq: decrementum [QK] arcus PQ pars quarta decrementi 
RL arcus PRo Unde etiam si arem PSQ mqualis capiatur 
area QS,. erit decrementum [QK] arcus PQ mquale dimidio 
lineolm R,.. [Nam ut SQ ad SP ita PK ad KL ita PQ ad 
Qr ita dividendo QK ad KL - Q,.; ergo componendo PK 
ad PL ut QK ad (QK + XL - Q,. sive),.L, unde ,.L - 2QK: 
sed erat RL .. 4 QK, itaq: R,. .. 2 QK] adeoq: vis resistentim 
& vis centripeta sunt ad invicem ut lineolm QK vel IR,. & 
TQ quas' simul generant. This I take for a direct demon
stration of the truth of what I proposed, & if You will be 
pleased to consider what I offered at y. end of my second 
Letter, You will {find I that also to amount to a demon
stratio per absurdum. I did there assume y. proportion of 
y. Resistance to y. Centripetall force to be as i R,. to TQ 
& from yt assumption I deduced a consequence whose truth 
is very evident upon other considerations. But if You 

2 
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take the proportion to be 88 R r to TQ or any other way 
different from yt of lRr to TQ, tbe consequence will be 
88 evidently false; Therefore the proportion can be no 
other than yt of iRr to TQ. You say in yr Letter yt the 
8th Corollary may remain as in yr copy, but in yr copy 
there are no alterations of y. first Edition. That You may 
see the reason I bad for tbe alteration I proposed, I will 
put N for the number of Revolutions, T for y. Time of 
those Revolutions, D for y. Density of the Medium, I for 
y. tangent of y' Angle, 8 for y' secant of ye same. Now 

in Cor. 6 You put N as I, T as 1 or 8, but in Cor 8 You 

put N 88 ~ or I, T as 8. The alteration which I proposed 

was to make ye 8th Corollary agree wth y. 6th, for I am 
satisfied of y. trutb of y. 6th• In my first Letter I took 
notice of two mistakes in Prop XVI, You bave consented yt 
one of 'em may be amended by putting 1 - in for In. 
The other You seem not to have observed which was yt y. 
Density is not reciprocally as SP' but reciprocally as SP: 

F b R . . P b . 1 - in, OS d. 
or t e e818tance m emg 88 OP X SP'+l an y 

Velocity in P as ~, it follows yt ye Density in P is as 

1 - in, os 1 -In, os .. e 
OP)( SP not 88 OP)( SP~ , tbe Denslty bemg as y 

Resistance directly & ye square of ye Velocity inversly. If 
You consent to this correction as I do not doubt You will, 
I desire You to send me the words of ye Proposition as 
You would have them altered. It seems to me not im
proper to add somewbere in tbis XVI Prop. or in a Corollary 
to it That ye force of resistance is to ye centripetall force 

as 1 - in, os to OP 
yr &c. 
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LETTER VIII. 

NEWTON TO COTES. 

This letter is either misdated or was an unusually long time in 
arriving at its destination. It had not reached Cotes's hands when he 
penned his short note of May 17. It has no address, and was probably 
sent by a private hand, perhaps by Bentley. 

Mr Professor Chelsea. 13 May. 1710. 

I have reconsidered the 15th Proposition with its Corol
laries & they may stand as you have put them in yor Let
ters. But in pag. 285 lin. 13 after the word coincident add 
the words, et angulus PSV· .fit rectus. 

Let the 16th Proposition stand thus 
Prop. Xl'I. Theor. XII. 

Si Medii densitas in locis singulis sit reciproce ut dis
tantia locorum a centro immobili, sitq: vis centripeta reci
proce ut dignitas qwelibet ~usdem distantim: dico quod 
corpus gyrari potest in spirali qum radios omnes a centro 
ilio ductos intersecat in angulo dato. 

Demonstratur eadem methodo cum Propositione supe~ 
riore. N am si vis centripeta in P sit reciproce ut distan
tim SP dignitas qwelibet SP"+I c1\ius index est n + 1; col
ligetur ut supra, quod tempus quo corpus describit arcum 
quemvis PQ erit ut PQ x SP"t, et resistentia in P ut 

Br • 1 - in, VQ . 1 - in, OS 
PQfxSP' slve ut PQ xSP"x SQ' adeoq. ut OPXSP"+I' 

1 -in, os . 
hoc est, ob datum op , reclproce ut Sp+l. Et 

propterea cum velocitas sit reciproce ut SPi-, densitas in 
P erit reciproce ut SP. 

Corol. 1. Resistentia est ad vim centripetam ut 
1 -l n x OS ad OP. 

• Cotes hu written PYQ in the margin. 
t Cotes hu written SPf- in the margin. 

2-2 
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Corol. 2. Si vis centripeta sit reciproce ut Spcub, erit 
1 -1 n ... 0, adeoq: resistentia et densitas Medii nulla erit, 
ut in Propositione nona Libri primi. 

Corol. 3. Si vis centripeta sit reciproce ut dignitas 
aliqua radii SP cqjus index est major numero 3, resistentia 
affinnativa in negativam mutabitur. 

Pag. 289, lin. 14. fFor data lege, read data velocitati8 
lege. 

Your most humble servant 

Is. NEWTON 

LETTER IX. 

COTES TO NEWTON. 

sr. Cambridge May lith 1710. 

After I had received yr Letter I wrote to You again 
about a week ago, about some difficultys which stilJ remain 
with me. The Compositor is now at a stand, & I dare not 
let him go on till You shall be pleased to send me yr an
swer. 

yr most Obedient and Faithfull Servt. 

ROGER COTES. 

LETTER X. 

COTES TO NEWTON. 

May 20. 17I0 

I thank You for yr Letter which came very season
ably. I now beg leave to propose to You some few 
alterations in the remaining part of yr Copy. Page 293. 
1: 1 - secunda BF K (per Prop XIX) pro mensUr& sua 
mqualiter premuntur. 1: 4 Hac pressione, pro mensura sua, 
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& insuper - Page 303. I: 6 - nisi forte per particulas in
termedias virtute illa auctas - I think these words were 
better left out; for as I apprehend it, they alter y8 case of 
y. Proposition. I: 11 Ut si particula unaqumq:-q~ato
cubi Densitatis. I think also yt this whole Period ought 
to be omitted, the two propositions containd in it seeming 
to me to be erroneous, wess I mistake the sense of yr 
words. Page 304. Coroll: 5 & 6 for [quadratum temporis 
directe] You have substituted in yr copy [quadrato-quad
ratum temporis directe] I find written in ye margin of yr 
book by a different hand [quadr. quadratum temporis 
(credo)] This marginal note, not yr own judgment, was I 
beleive y8 occasion of yr making the alteration. Page 308 
I: 10 I would omit y. words [si verbi gratia arcus alter 
sit altero duplo maJor]. With yr leave I would begin the 
311 page thus·. [Est itaq: incrementum velocitatis ut 
V - B & particula illa temporis in qua factum est coqjunctim: 
Sed & velocitas ipsa est ut incrementum contemporaneum 
spatii descripti directe & particula eadem temporis inverse. 
Unde cum resistentia (per Hypothesin) sit ut quadratum 
velocitatis, incrementum resistentim erit (per Lem: II) ut 
velocitas & incrementum velocitatis cot\iunctim, id est, ut 
momentum spatii & V - R coqjunctim; atq: adeo si mo
mentum - In my Opinion this alteration is necessary to 
make the Demonstration accurate. When I first look'd 
over this passage upon account of it I thought the whole 
construction erroneous. I therefore set my self, after thc 
following manner, to examine how it ought to be, which I 
here put down for a further use I have of it. Taking <D, 

., " for quantitys analogous to the Force arising from y. 
gravity of y8 Pendulous body, the force of resistance, & y8 

• In Prop. XXIX. Lib. 2. .. Polito quod corpori in cycloide oecillanti relistltur in 
duplicata ratione velocitati.: inyenire I'8liltenWun in locis .inguli.!." This Proposition 

1 --.-
contaiDi the geometricD CODlltruction of the 811praaion rn (21,,+ 1- 2ko + 1 r nO _ O), 

/I beinl the lint arc of deleent. 

Digitized by Coog Ie 



22 CORRESPONDENCE OF 

velocity in D, tis evident yt the arch CD will also be as rI, 
& the Fluxion of ye space BD already described will be as 

- til. If therefore t be put for ye moment of time in which 

the fluxion of ye space -,;, the fluxion of ye velocity ~, the 

fluxion of ye resistance ~ are generated; You will have . 
" II -.tII, ~ II~)( t But.1I "" & therefore ~ II ,,~ " 

t 
- ~ x III - .11.;' - ,.~. Assuming therefore the determi
nate quantity [a] of a just magnitude You will have this 

..Equation a~ -=.;, - ,.;.. To construct this Equation I 
introduced another indeterminate quantity [y] putting 

11- P + qlll + "g & ~ = q~ + ry'; which values of • & ~ 
being substituted in y8 former mquation I obtained this 

other aqrl + a"y _ p~ + q:flrl + "Yrl - ,.;,. Then putting 

q _ J, P _ a, I had the two following mquations ay =;" 
y 

• _ a + ,. + ry & ye construction of these two -mquations 
agreed intirely with yr own Solution of ye Problem·. Being 
satisfied by this Analysis of ye truth of yr conclusion I 
easily saw yt my former difficulty lay in ye ambiguity of ye 
word [data] in line 1 & 5, & ye word [detur] in line 6. 
which I think may be remedied by the alteration which I 
propose. Page 312. I: 21 I would leave out ye word 
[quamproxime]. Page 313. I: 29 t I would conclude the 
Demonstration thus - et ex mquo perturbate FA seu MN 

• The analylie aDd coaatruction of the problem will be fonnd in Cotes's Lo,OMftria. 
(Phu.... Tratt •• Jan-March, l714, pp. 40-42. H_iII Memura",m, pp. 36--38.) 

t In Prop. xn. Lib. 2. This Propoeition contains the geometrical construction of 

the equation Ii (ai-b') .. lef:tf'd. <" being the first arc of I8Cent), which is ob-

tained by one integration from the equation or motion - ":: .. ~ •• -letf'. Cotes'.lUg_ 

gestion leads to further correspondence <see the nut five letters). This aDd the preced
in, propoeition may give us an idea of the tronble that Newton wonld take to uhibit 
his resullS in a synthetical fona. 
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ad Dtl ut DK ad CF seu CM; Ideoq: summa omnium 
MNx CM, id est.lC~q-iCaq seu ~a xiaB mqualis 
erit summe omnium Dtl x DK. id est. aree BK k YTa. 
quam rectangula omnia Dtl x DK seu DKlctl componunt. 
Q. E. D I was further satisfied yt there is no mistake in 
the Proposition or in this way of concluding it thus. 
Taking ~ for OD & • for DK by ye abovementioned equa-

tion a~ - .;, - ~,; it appeares yt a. + la1.J' is equall to the 

Fluent of .~. Whence I conclude. if CL be taken On ye 
other side of ye point C equall to 0 a & ye ordinate L Q be 
erected. yt the indeterminate area DKYTa is equall to 
DK 
LQ x LQTa + lCDq -lCaq & ye whole Area BKYTa 

is equall to ICBq - iCaq or ~a x laB. Page 315.1: 7 I 
would read thus-& Ellipsis aBRYS. centro O. semiaxibus 
OB. OY-I: 22 Thus. Nam cum Ellipsis vel Parabola 
IIBRYS congrwLt-l: 24 thus alterutram BBY vel YSa 
excedit figuram -lin. penult. I would leave out [quam
proxime]. pag. 319. I: 13 You say [cum distantie particu
larum Systematis unius sint ad distantias correspondentes 
particularuni alterius. ut diameter particule vel partis ui 
Systemate priore ad diametrum particule vel partis cor
respondentis in altero.] The same thing is implied in the 
Demonstration of Prop. 32. I think it ought also to be 
expressed in ye words of ye 32 Proposition. 

yr &c. 

Digitized by Coog Ie 



24 CORRESPONDENCE OF 

LETTER XI. 

NEWTON TO COTES· 

Chelaca. May 30. 1710. 

The corrections wcb you have sent me in your Letter 
of May 20 are right. But I fear least that wcl- relates to 
Prop. xxx may render the Demonstration thereof too 
obscure. And therefore I think that the Proposition with 
its Demonstration may stand, & in the end of it, after the 
words et sic eidem mquabitur quam proxime, may be added 
these two sentences. Quinimo eidem mquabitur accurate, 
ideoq: conclusiones pnedictm sunt accuratm. N am si ad 
alteras partes puncti C capiatur C L mqualis ipsi C a, et 
erigatur normaliter LQ ad Curvam a TYKB terminata, et 
pro Curvm hl\ius area indeterminata a TVQL ad ordina
tam LQ applicata scribatur litera M; area indeterminata 
a TVKD mqualis invenietur quantitati M, DK + i CJ)fJ - i 
Cat, et area tota a TVKB quantitati i ClJ9 - ~ Cat, seu 
AaxiaB. 

The ScAolium Generals wcb in the former edition was 
printed in the end of the seventh Section, I would have 
printed in the end of the sixt section next· after Prop. 
XXXI. But it wants the following corrections 

Pag. 339. lin 21, 22, 23 &c read 
Scholium generale 

Ex his Propositionibus per oscillationes Pendulorum 
in Mediis quibuscunq:, invenire licet resistentiam Medio
rum. Aeris vero resistentiam investigavi per Experimenta 
sequentia. Globum ligneum pondere unciarum Roma
narum 57*, diametro digitorum Londinensium 61 fa
b {r} icatum, filo tenui &c. 

Pag. 340. lin 24, 25, blot out, omnino ut in Corollariis 
Propositionis XXXII demonstratum est. 

Pag 341 lin. 18 for resistentia read resistentim. 
Pag 342 lin 21 blot out, Unde cum corpus tempore, 

& what follows to the end of the words, longitudinem 
duplam 30,556 digitorum. 
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Pag. 343 lin 6 for pedum read digitorum. Ib lin 8 
read vis resistentim eodem tempore uniformiter continuata. 
Ib lin 12 read posset. 

Pag 344 lin 13, 14 for prima, secunda, tertia read ter-

tia quinta septima & for _1_ read i. 
198 198 

Pag. 345 lin 7, 25 for dimidiata read subduplicata. 
lb. lin. 8 read Nam ratio 71- i ad 1 - i seu 101 ad 1, non 
longe* 

Pag. 349 blot out the lines 17, 18, 19, 20, 21, 22, 23, 
24, 25, 26, 27 

Pag. 350 lin. 32 blot out Quare cum globus &queus in 
aere movendo & what follows to the end of the words, 
probe tamen cum prmcedentibus congruebat. 

Pag 354 blot out the lines 11, 12, 13, 14, 15. 
In the beginning of Sect VII pag. 317 lin. 5 after the 

words similes sint, insert the words & proportionales. 

lam 

Your most humble servant. 

Fur cAe RDd MP CoTES, Prof

of ..t,tronomy, If Fellow of Trinity 

Colkgt in Cambridge. 

LETTER XII. 

COTES TO NEWTON. 

Is. NBWTON 

sr June. 11& 1710 

1 received Your Letter last night, by which You give 
yr consent to the other alterations which 1 proposed, but 
seem to fear least yt which relates to Prop xxx may render 
the Demonstration thereof too obscure & therefore at the 
end of ye Corollary after the words [et sic eidem equa
bitur quamproxiroe] You add [Quinimo eidem equabitur 

• The words, If lb. liD. 8 ...•.• DOD lODge", are cl'Ollled out, appareDtly by COles, in 
PUftlUlllce of Newton's ordel'5 in letters X 111. and X V. 
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accurate, &c] I beleive You designed those two sentences 
to be inserted page 314 lin 18 after the words [erit etiam 
equale aree BKTa quamproxime, & yt by some inadver
tency in yr Letter You ordered them to be placed in page 
315 I: 25 after ye words [eidem equabitur quamproxime.] 
For though the Proposition it self & the first part of the 
Corollary ending wth the words [omnino ut in Propositione 
XXVIII demonstratum est] be accurate. yet as I understand 
it the remaining part of the Corollary is still but an Ap
proximation, the Ellipsis & Parabola mentioned in the 
latter part of ye Corollary not agreeing perfectly with the 
Figure BKYTa; but by placing those two sentences as in 
yr Letter, even this latter part of the Corollary is declared 
to be accurate. I beg leave to express my self freely to 
You, I fear it will be look'd upon as a blemish in yr book 
first to Demonstrate yt the Proposition is true & afterwards 
to assert it to be true accurate. I am of opinion yt the 
alteration which I proposed page 313. I: 29 does make the 
Demonstration compleat to an intelligent Reader. If You 
think good it may be put down more at large some such 
way as this which follows - et ex equo perturbate (Fh seu) 
MN ad Del ut DK ad (CF seu) CM; ideoq: summa om
nium MN x CM equalis erit summe omnium Del x DK. 
Ad punctum mobile M erigi semper intelligatur Ordinata 
rectangula lBCJualis indeterminate CM, que motu continuo 
ducatur in totam longitudinem Aa; & trapezium ex illo 
motu descriptum sive huic equale rectangulum Aa )( laB 
equabitur summe omnium MN)( CM adeoq: Summle om
nium Del )( DK, id est, aree 
BKkYTa. Q.B.D. Or if 
You think the Demonstra
tion will even this way be 
too obscure. a new Scheme 
may be cut with ye addition 
of y8 lines here drawn & the A 

z 

a c 
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Demonstration may end thus - & ex equo perturbate 
(FA seu) MN ad. Del ut DK ad. (CF seu) CM: ideoq: 
MN x OM mquabitur Del x DK. Erigantur normales ~X, 
aZ mquales ipsis AO, aC & jungatur XZ occurrens nor
malibus MY, NI in Y & I; & erit MY mqualis ipsi CM 
atq: adeo MN x YM equale Del x DK, & summa omnium 
MN x YM, id est, trapezium ~dZX sive huic lequale rect
angulum ~ a x i aB lequabitur summre omnium Del x DK, 
hoc est, arem BKkYTa Q B.D. I think the first of these 
two ways sufficiently clear; but will wait for yr resolution 

yr &c. 

LETTER XIII. 

NEWTON TO COTES. 

sr 
I have reconsidered your emendation of the xxxtb 

Proposition wth the Demonstration & approve it after the 
manner you propose in the first of the two ways set down 
in your Letter of June pt. In my last letter, as I was 

sending it away, I crossed out four lines & should have 
struck out also these words relating to them [lb. lin. 8, 
read, Nam ratio 71-1 ad 1 - ! seu 10! ad I, non longe] 

I am 

yor most humble Servant 

Chelsea J un 8.· 
1710. 

I thank you for mending the Proposition 
For eM R~)lr CoTEs Profeuor of 

..bmmomy And fellow of Trinity 
~ in Cambridge. 

Is. NBWTON. 

This letter and the next must have crossed on tho road . 

• The post mart i. Jun. 10. 
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LETTER XIV. 

COTES TO NEWTON. 

sr {Sunday} Juno 11 1710. 

I receivcd yr Letter of May 30tll• In that which I 
wrote to You by y. next Post instead of y. alteration in 
page 316. I: 29 which You thought too obscure, I proposed 
the following--et ex mquo perturbate FA seu MN ad Dd 
ut Die ad CF seu CM; ideoq: summa omnium MN x C~[ 

mqualis erit summm omnium Dd)( DK. Ad punctum 
mobile M erigi semper intelligatur Ordinata rectangula 
mqualis indeterminate CM, qum motu continuo ducatur in 
totam longitudinem .A. a; & trapezium ex illo motu descrip
tum sive huic mquale rectangulum ~a xlaB mquabitur sum
mm omnium MN x CM adeoq: summm omnium Dd x DK, 
id est, arem BKleVTa. Q.B.D. We are now at a stand 
expecting yr resolution. You gave me orders in yr Let
ter to print the Scholium Generals after r sixth section & 
sent me yr corrections of it. I have not had leasure 
since I received yr Letter to cxamine all the Calculations 
of yt Scholium, being at this time engaged in a Course 
of Experiments & having some other Buisness upon my 
Hands, but I have read it over & considered the reason
ing of it. Page 345. I: 26 You say-{Si longitudo pen
dull ..•. augeretur .••. arcuum descensu & subsequente as
censu descriptorum} differentia 0,4475 diminueretur in 
ratione velocitatis, adeoq: evaderet 0,4412. I do'nt see any 
reason for this diminution, but think it ought. to remain 
0,4475 notwithstanding yt y. length of ye Pendulum is in
creased in the ratio of 126 to 1221, & thereby the time 
increased & y. velocity diminished in r subduplicate ratio 

• This is also clear from the fact that the equation which connects the arcs of 
descent and ll5("ent (the resistance varying as the lQuare of the velocity) does not 
involve tbe length of tbe pendulum. 
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of 126 to 122l. You will see my reasons in what follows. 
Qure tradita sunt in Prop XXXI & ejus Corollariis obtinent 
ubi Oscillationes sunt Isochronre. At si oscillationum tem
pus quoq: mutetur, differentia inter arcum descensu de
scriptum & arcuIn subsequente ascensu descriptum erit ut 
resistentia & quadratum temporis conjunctim: Nam totius 
retardationis particulre singulre ex quibus differentia ilIa 
componitur sunt in hac ratione per Lem : X Libr. 1. 

Unde si detur longitudo arcus descripti & resistentia 
sit ut quadratum velocitatis; manebit differentia, utcunq: 
mutetur tempus atq: adeo velocitas corporis oscillantis. 
Nam ob datam longitudinem arcus descripti, tempus erit 
ut velocitas inverse; adeoq: differentia illa, cum sit ut 
resistentia & quadratum temporis, erit ut quadratum velo
citatis directe & quadratum velocitatis inverse, ac proinde 
magnitudinem datam habebit. 

Idem aliter. (vide Fig Prop xxx) Manente longitudine 
arcus descripti aB augeatur longitudo Penduli. Si mutata 
longitudine Penduli maneret Resistentia, maneret quoq: 
ratio resistentim ad vim gravitatis atq: huic requalis ratio 
Ordinatm DK ad longitudinem Penduli; adeoq: augenda 
esset Ordinata DK in ratione longitudinis Penduli. Verum 
ob auctam Penduli longitudinem augetur quoq: tempus in 
ratione €tius subduplicata adeoq: diminuitur velocitas in 
eadem ratione subduplicata, & resistentia atq: huic propor
tionalis Ordinata DK diminuitur in ratione integra. Itaq : 
Ordinata DK diminuitur in eadem ratione qua prius auge
batur ac proinde manet E"jusdem longitudinis, manetq: 
adeo magnitudo arem BKVTa atq: huic mquale rectangu
lum Aa xiaB & differentia ilIa Aa. If You admit of this 
reasoning, it will not only affect this place in page 345 but 
also pag. 348 1: 1 and Pag. 353. 1: 27 and page 341. I: 16. 
In Page 346: I: 23 You cite the Corollarys of Prop XL 

which are now to come after the Scholium; there being no 
alteration of this place among the corrections You sent 
me, I do not know whether You took notice of it & 
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have therefore mentioned it to You. Page 348 1: 7 &c. 
You seem to confound the Differentia arcuum with ye lle
ri8tentia Globi; the former is represented by A Y + Cye & 
y8 latter ought I think to be represented by ft AY + t CVl. 
I desire yr answer to this Letter, when I receive it I will 
examine & alter y8 Calculation, if there be occasion, ac
cording to yr direction 

yr&c. 

LETtER XV. 

NEWTON TO COTES. 
sr 

I sent you a letter the last week in rJa I approved your 
correction of Prop xxx wth its demonstration according to 
the first of the two ways weh you sent me in your Letter of 
June lit & have now repeated in yours of June 11th weh I 
received last tuesday morning Ithe 13th.} I thank you 
for that correction. In my last letter but one I crossed 
out four corrections weh I had wrote down in it, & should 
have crossed out a fift weh related to those four & was in 
these words. Pag.345 lin. 8 lege, Nam ratio 7l-i ad 
1 -i seu 10! ad 1. 

The correction in the Scholium p. 345 lin 26, sent me 
in your last, is right, & I beg the favour that you would 
alter the calculations accordingly. 

In pag. 346 lin 23 strike out the words et propterea 
(per corollaria Prop XL Libri htUus) resistentia quam Globi 
majores & velociores in aere movendo sentiunt & so on to 
the end of the sentence 

In pag. 348 lin 7, 14, 15, 16 for A & C put other 
letters· suppose F & G, writing, Designet jam FY + GY" 
resistentiam Globi &c because A V + C VW was used before 
for the differentia arcuum. 

• Not adopted. Cotes altered this part of the Scholium in conrormity with his 
remarks at the close of the preceding Letter. 
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You need not give your self the trouble of examining 
all the calculations of the Scholium. Such errors as do 
not depend upon wrong reasoning can be· of no great 
consequence & may be corrected by the Reader. 

I am wth many thanks 

sr Your most humble servant 

Chelsea June 15th 1710 Is. NEWTON. 

For the R nd Mr CoTES Profeuor of .A8trotaomy 
~ Fellow of Trinity Colkge in Cambridge 
CambridguAire. 

LETTER XVI. 

COTES TO NEWTON. 

sr June 301710 

We ~ave now finished all yr Copy & ye Scholium Ge
nerale. I received yr Letter of June 15th in which You 
consent to ye alterations y' I proposed in y' Scholium. I 
have examined the whole Calculation & done it anew where 
I thought it necessary. The discourse it self is also a little 
altered in those places which I mentioned in my last, as 
You will perceive by ye 2 inclosed sheets tOo & Pp}. 
They are not yet printed off, but will stay for Your cor· 
rections if You shall think fit to make any. I could wish 
You would be pleased to look 'em over, for I fear I may 
possibly have itUured You. The Press being now at a 
stand I will take this oportunity to visit my Relations in 
Lincolnshire & Leicestershire. I hope I shall come back 
again to College in 5 or 6 weeks. When I return I will 
write to You to desire ye remaining part of yr Copy. 

yr&c. 
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LETTER XVII. 

NEWTON TO COTES. 

sr Chelsea June 31·. 1710. 

I received yours of June 30 this noon with the two 
inclosed proof sheets, & have perused them without ob
serving any faults except in the last page of the second 
sheet lin 28 where vires autem motrices should be vires 
autem acceleratrices. And in the preceding page (pag. 
295) upon reconsidering the words of Prop. XXXIII, I think 
the words will be better understood if they run as in the 
former edition, viz' Iisdem positis, dico quod Systematum 
partes maJores resistuntur in ratione composita &c. The 
remaining part of the copy will be ready against your 
return from the visit you are going to make to your 
friends. I am wth my humble service to yor Master & 
many thanks to yor self for your trouble in correcting 
this edition, sr 

Yor most humble servant 

For ,luJ Rnd M' CoTES Prof- of 
A,tronomy 1$ Felk>w of Trinity 
Co~ in Cam~. 

Is. NBWTON. 

" Wanting-a Letter from M'. Cotes to sr. Is. Newton-dated lith. 
July 1710 ... " Note by Mr Howkins: who here and elsewhere informs 
U8 of the absence of letters, the dates of which we should otherwise 
(from any thing that can be gathered from the correspondence itself) 
have been in ignorance of. Smith had probably made a list of all the 
letters, and Howkins on collecting and arranging them when they came 
into his possession, noted such as were missing. 

• This meaDI Jul,. 1. Newton was not alwa,. exact in dating his letlers. It ma,. 
serve to mue the lap"" in this case less incredible, though moat penoD. will be able 
to suppl,. instances for themselves, if 1 mention that the letlers which were delivered 
by the morning poat at Cambridge, on July 1, 1847, were stamped June 31, and 
tbat one of them, written the previous day b,. a distinguished prelate, was datl'd 
April 30. . 
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LETTER XVIII. 
COTES TO NEWTON. 

sr. Monday Sept. 4th 1710. 

I hope to be at Cambridge again on Wednesday next. 
I have been somewhat longer in y. Country yn I at first in
tended, I hope You will excuse me: For the future I shall, 
I hope, be ready without any further intermission to attend 
upon y. Edition of yr Principia. I desire You to send 
the remaining part of yr Copy assoon as You can. 

yr most Humble Servant 
For Sr IuAc NEWTON at Au HOtIM 

mar tAB CoUege in CAelIea mar 
Lcmdtm 

ROGER COTES. 

On his return to college Cotes would fiud that a slight change had 
just been introduced iuto the daily habits of the place, which, for the 
sake of those for wbom the fact may possess an iuterest, may be 
recorded here. "Sept. 4, at night Dr Smith the Senior Dean began 
tbe custom of standing at grace, chiefly upon my 8Ollicitatiou, and all 
the Hall readily complied with the alterat.ion." Rud's Diary. 

LETTER XIX. 

NEWTON TO COTES. 
sr 

This Letter accompanies the next part. of the Prin
cipia. I am not certain that you have all ye cutts in wood, 
but if any be wanting pray send me a draught in paper of 
what is wanting & I'le get them cut {in I wood. 

I am sr 
YOf most humble Servant 

Chelsea. Sept 13 1710. Is. NEWTON. 
For tAe Rnd Mr R. COTES Profeuor of 

Matl&emat" ~ Fellow of Trinity Col-
kge ita !I UmtJ6r"lity of Cambridge. 

• Beginning at p. 321, with part of Cor. 2, Prop. XUIJI. Lib. 2, and I:ndiog at 
p. 432, with Prop. XXIV. Lib. 3. 

3 
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LETTER XX. 
COTES TO NEWTON. 

Sept. 21at 1710 

I have received ye second part of yr Copy, there are 
wanting only two wooden cutts which I can get done at 
Cambridge. I have read over what relates to ye resistance 
of Fluids, I thank You for the satisfaction I have received 
in seeing yt Theory so perfectly compleated. I confess I 
was not a little surprized upon ye first reading of Prop. 
36.; but I now begin to be better reconciled to it. One 
of my greatest difficulties was an Experiment of Monsr • 

Marrlotte which he says (page 245 Traite du Mouvment 
des Eauxt) he often repeated with great care. By his Ex
periment I concluded yt ye Velocity of ye eflluent water 
was equall to yt gotten by an heavy body falling but from 
half ye Height of ye Vessel. He tells us yt 14 Paris Pints 
of water were evacuated in a Minute of time through a 
circular aperture of ! Inch diameter, the altitude of ye 
Vessel being 13 feet. He describes the Paris pint to be ye 
35th part of ye Cube of ye Paris foot. 4 

Therefore the water evacuated in a second was 
14 )( 1728 2)( 144 • • 

or Cublck roches. The Area of ye aperture 
85 )( 60 25 

was 11 6 inches. Hence ye length of a Cylinder equall 
14 )( 1 

in magnitude to ye evacuated water & having ye above 

. d A ~. B· • 14 x 16 x 2 x 144 mentione perture Ior Its aslS 18 
11 )( 25 

Inches, and this length is y8 space described in a second 
of time with ye uniform velocity of ye water as it passes 

• Making the velocity of efBus of a fluid through an orifice in the hue of a cylindri
eal v_I to be that due to the heiaht of the surface of the fluid above the orifice, • 
result fi""t .tated by Torricelli, aud adopted by him .. a principle, (De motu Projlflto
""",Florent.I6M. p. 191.) In the 1st Ed. (Prop. lIllXYJI.) the velocity had been made 
that due to half the height. The MS. of the Prop. whieh Cotes had before him whell be 
wrote this Letter is wanting. 

t New Edit. Paris 17OD. The Ist Ed. is dated 1686. 
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through the aperture. The space described in a second 
of time with ye uniform Velocity acquired by any falling 
body in ye same time is (according to 

• • • • • • • • • 
The remainder of this letter is wanting: at the point where it breaks 

off Cotes is saying that. according to Huygeos's pendulum experiments, 
the velocity generated by gravity in 1"(,9) = SOl Paris feet; and 

h h • h d h l·t f ftl ( ... 16.2. 12)1 1 . fi t, ..• t e elg t ue to t eve OCI yo e ux = 11. 25 • 2g ID ee 

which lies between 6i and 6,. 
Some of the contents of the deficient part of the letter are men

tioned in Newton's letter of l\-Iarch 24, 171~. The letter which was 
actually sent will probably be found, with others that are wanting to 
complete this correspondence, in the Portsmouth Collection. 

The above-mentioned result of Mariotte's experiment had been 
brought before the notice of the Royal Society by Halley at their meet
ings on March 18 and 25, 169]. On the latter day an experiment 
(inaccurately described in the Journal Book) was made. in which the 
jet was found to rise "far above the middle of the height of the liquor, 
whence it is to be noted that there is a mistake in the 37th Prop. of 
Mr Newton's 2nd Book, whereof it was ordered that Mr Newton 
should be certified." (It was probably in consequence of this sugges
tion that Newton revised the Proposition, and put it into the shape 
which surprised Cotes.) On Halley's recommendation, further experi
ments were made with a view to ascertain the cause of the discrepancy 
between the results derived from the observed height of the jet and 
the quantity of fluid discharged, but they only served to establish the 
fact, which remained unaccounted for until Newton (towards the end 
of 1710 and beginning of 1711), compelled by tbe statements of Cotes's 
letter of Oct. 5. 1710, to investigate the subject afresh, found the true 
explanation in tbe difference between the velocities at the orifice, and 
at that part of the vein of issuing fluid where it ceases to contract. 
See Newton's letter of March 24, 171~. For an account of what has 
been done in this branch of Hydrodynamics, since Newton's time, see 
Rennie's Report to tbe British Association (meeting 1833) with the 
works there referred to, to which add Navier's Resume des Lec;ons ... 
SOl I'Application de la Mkanique ... Part. 2,1838; and D'Aubuisson's 
Traite d'Hydraulique, 2nd Ed. 1840. 

3-2 

Digitized by Coog Ie 



36 CORRESPONDENCE OF 

LETTER XXI. 

NEWTON TO COTES. 

sr London. Sept. 30. 1710 

Since the receipt of your Letter I have been removing 
from Chelsea to London, weh has retarded my returning an 
answer to yor last. I have not seen Mariots book con
cerning the motion of running water, but certainly there is 
something amiss in his experiment weh you give me an ac
count of. fl'or I have seen this experiment tried & it has been 
tried also before the Royal Society·, that a vessel a foot & 
an half or two foot high & six or eight inches wide with a 
hollow place in the side next the bottom & a small hole in 
the upper side of the hollow, being filled with water; the 
water weh spouted out of the small hole, rose right up in a 
small streame as high as the top of the water weh stagnated 
in the vessel, abating only about half an inch by reason of 
the resistance of the air. The small hole was made in a 
thin plate of sheet tin and well polished, that the water 
might pass th{rlough it with as little friction as possible. 
It was about the bigness of a hole made with an ordinary 
pin. 

The corrections you hav~ made are very \vell & I thank 
you for them, & am glad that the Theory of the resistance 
of fluids does not displease you provided the XXXVIth Propo
sition be true, as I think it is. 

Direct your next Letters to me in S' Martins street 
neare Leicester fields. 

I am yor most humble Senant 

For 1M RDd Mr OOTU ProfUlOr of .A.tro
_y, 1$ F6llow of Triftity CoUeg. 'ft 
Cambridge ift CambridguAire. 

Is. NBWTON 

• An experiment of this kind attended with the same result wu tried bJ Hooke at a 
meeting of the RoJal Society, April 1, 1691. The velocity of efthu: wu al&o the sub
jllCt of ezperiment or diecuuion at Beveral other meetings in tbat year. See tbe 
Joumdl Boolc, Match 18,25. April 8, 22. 
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.. Wanting. two lettel8 from Mr Cotes to Sir Isaac Newton, dated 
5th and 26th Oct. 1710, concerning Prop. XXXVI. Lib. D. 

I remember to have seen the whole of this Prop. as it is now 
printed in the 2nd Edition. fairly written in Mr Cotes's own hand; 
but I fear it is lost, or inadvertently destroyed; as I cannot find 
it now. 

E. HOWKINB, 1770." 

LETI'ER XXII. 

NEWTON TO COTES. 
sr 

I received both your Letters & am sensible that I must 
try three or four experiments before I can answer your 
former-. My time has been taken up partly with remov
ing to this house, partly ,nth journeys about purchasing a 
house t for the Royal society & partly wth settling some 
matters in the Mint in order to go on wth ye coynage t that 
I have had no time to take these matters into considera
tion but hope wthin a fortnight to try the experiments & 

• Of Oct. 5, containing probabl)" among olber tbings, experimenta COleS had been 
making on fluid. iIIIuing from an orifice in a v_I, and which went to confirm 
Mariotte',. See letter of Newton in Macclesfield Ctm'ap. 11.437. 

t In Crane Court. The Sociel)' met there for the first time on Nov. 8. havin, 
previousl)' held their meetings at Gresham College. The change, as is ulual, was 
oppoeed It)' POllle of the members. In 1782, Government uaigned the Sociel)' apart. 
menta ill Somerset House. See Weld', Hi.,. of Royal Soc. 1.389, seqq.; };lIis's LAI
tn, of E .. menl Litnary Men,346, (where C. Wren'. letter ,hould evidentl), be dated, 
1711.> 

1 The following table of ,old and silver coined )'earl)' from Christmas, 1708, to 
Christmas, 1713, will shew approximatel)' the timet! at which Newton', duties at the 
Mint would experience a pre8lure dUM, the )'ears over which this correspondence on 
the Principia extends. 

nOLO. BILyK •• 
IIIL IIIL 

1709 2468 26423 (in preceding ),ear, 3751) 
1710 3716 817 
1711 9324 24768 
1712 2855 1784 
1713 13137 2333 

Macclealie1d Ctm'ap. II. 434. 
In the be,inning of March 1711 the &,al Sociel)' changed their da)' of meet in, til 

Thursda, at 4, the Pretlident "being obliged to attend the Mint on Wednesda)' .... 
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settle the matters in doubt & beg the favour that you will 
let the press stay till you hear from me again. 

I am yor most faithfull friend 

& humble Servant 

London. Octob 27*. 1710. 

For tlle Rad Mr COTES Profeaor of .A.tro
nomy, at kil chamber in Trinity Colkg, 
in Cambridg •. 

LETTER XXIII. 

NEWTON TO COTES. 

Is. NEWTON 

S' MartiDl atreet by LeJceater melda. Mar. 24t1a 1711. 
sr 

I send you at length the Paper for ~ I have made 
you stay this half year. I beg your pardon for so long 
a delay. I hope you will find the difficulty cleared, but I 
know nott whether I have been able·to express my self 
clearly enough upon this difficult subject, & leave it 
to you to mend any thing either in the expression or 
in the sense of what I send you. And if you meet wth 

any thing rb appears to you either erroneus or dubious, 
if you please to give me notice of it I will reconsider 
it. The emendations of Corol. 2 Prop 38 & Prop 40 are 
your own. You sent them to me in yours of Sept. 21, 
1710, & I thank you for them. That you may have the 
clearer Idea of the experiments in the beginning of the 
inclosed paper, let .ABeD represent a vessel full of 
water perforated in the side with a small hole EF made 

• POit Mark 28. 
t It ill doubtful whether the" not" hu not been added b, another hand. If it be 

in Newton', bandwritin" it it about the neuelt approacb to an inltanee of hit c..-u, 
• • t', that I remember to have teeD. 
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in very thin plnte 
rhe4lt And COF1l~ 

ceive that the water 
(:onF1lF1lrg(:( towardr th:~ 
holF1l froll1 all pac ..... "s 

the vesseJ & passes 
thnmgh y,he with 

F1lonnF1lrging & therF1lby intF1l a strerun 
after it is past the hole then it was in the hole. In my trial 
the hole EJt' was i'i~ od an inch in dhlmetF1lr ab:lnt heM an 
iF1l1h fit:m the :liam:~ter F1lf th:i strf:a:n Rsn wnl bF1lt 
H of an inch. And therefore the streame had the same 
velocity as if it had flowed tlirecUy out of a hole hut * of 
ail inF1lh wide. Dnd so M:lrrk:tts F1lnperimt the stfeam hah 
the same velocity as if it had flowed directly out of a hole 
but & of an inch wide. In computing the velocity of the 
WF1lter "rh OUy, we F1lre not tahe di:lmetl:cr thF1l 
h::cle fF1lr the diameter of the streame, but to measure the 
diameter of the streame after it is come out of the hole & 

f:~lF1iIDF1l:] itsdf iF1lto l&n f:&wen & nnifnrm ltre&im. And 
thr vd:ccitd thnr f:cund will be what a bod:] would det in 
falling from ye top of the water: as is manifest also by the 
di"tan4le whi(:h fhe rtfeaf':': will shnot als:) 
by thr stf:fflm'r asrending hioh as the tod of ye water 
stagnating in the vessel, if the motion be turned upwards. 

ati]: 

Yeur l110sf hwnble ff'IT:)st 

F,n tM nod RC:&:&:&B h:&TES Droftw()f' 
'&tronomy at 1W C'laamber in Trinity 

in U~,if""iit4l of Damc,r'"dge, 

d4lrvC&Ht 

Is, NEnTorcc 

RS the ,E~meRR'" of "HcctiO ~~me "iRRtra',,;H," (cs RR:nn 2;rst RREHti by ~uriy, 
PlailolOpla. Traouact. Sept.-Oct. 1722, p. 185; and afterwards by Dan. Bernoulb, 
Hlf~odyE"m. p, ~frin ,,2~0 URRRR "V""" contr~('ti" to dffote the sa!!!~ thi~2T' and 
tbe exprellion is still retained in works on kK ydr'ERRtati,,~, tboccgb di4l"ren;2E defi""d b" 
di/&,n,nt RR:iterr, most of them describing it as tbat pUt of tbe iaauing fluid between 
tb" C,rifiCl 'Rnd aec)"n w)'.m d,1rreler RZ'i.) 

Jigi j by 10 ~l 
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The " Paper" mentioned in the above letter seems to have consisted 
of four folio sheets, and to have included from Prop. XXXVI. to Prop. 
XXXIx. with part of Prop. XL., and a page of corrections (No. Ill.) to 
be made in the conclusions of "the Experiments set down in the 
Scholium to the 40th Proposition sent you formerly." The first three 
leaves are wanting, the portion which is presened beginning with the 
latter part of the 37th Prop. (No. 72). 

There were several things in this "Paper" which did not satisfy 
Cotes. (1) His" difficulty" about the 36th Prop. was not yet com
pletely removed. This probably led to his (missing) letter of March 
31, which, if no other letter passed between them in the int8nal, 
brought him a satisfactory answer from Newton. This answer, sent 
apparently in a parcel from Bentley, is also wanting. (2) Besides 
making other alterations of a minor character, Cotes has crossed.out 
what is left of Prop. XXXVII., and written the Proposition out on 
another piece of paper (Nos. 70, 71) as it now stands in the 2nd Ed. 
with this note at the top: "Print this instead of what is blotted out 
in Prop. XXXVII." He has also modified part of the Scholium of this 
Prop. though not to the extent that Horsley (N6tDtoni Op. u.412) 
attributes to him. He has drawn his pen through almost the whole of 
Prop. XXXVIII. and part of its 2nd Cor. and re-written the parts &trock 
out as they now stand in the 2nd Ed. These were the materials of his 
letter of June 9. See introductory remarks to the fragment of that 
letter. 

" Wanting, a letter from Mr Cotes to Sir Isaac Newton, dated 31st 
lrfarch 1711. Another dated 4th June 1711." Note by Hr Howkins. 

LETTER XXIV. 

NEWTON TO COTES. 
sr 

Yon of June 4th I received the next day & thank 
you for it. I am glad. you received what Dr Bentley sent 
you & that you think the difficulty removed, except what 
you mention about the manner of delivering ye 37th Pro
position. ft'or clearing the sense of the first & second 
Paragraphs, these words may be added to the end of the 
second Paragraph after the word locatum. Oircellw autem 
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8U8tinencio tJim aqum rkftuenti8 minuet ,;us velocitatem, idq: 
in ratione qua minuit apatium per quod aqua jam transit. 
Nam (per Caa. 5. Prop zxzn, t ,;us Corol. 6) aqua jam 
transibit per spatium annulare inter circellum t latera canalu 
eadem velocitate qua priua transibat per canalu catJitatem 
totam*. 

And a little after where I have these words [augeatur 
velocitas circelli in eadem ratione et resistentia ~us auge
bitur in ratione duplicata] may be written these [augeatur 
velocitas circelli in eadem ratione & resistentia ejus auge
bitur in eadem ratione bis, nempe semel ob auctam quan
titatem aqum in quam circellus dato tempore agit & semel 
ob auctum motum quem circellus in singulas aqum partes 
imprimit. Nam partes ftuidi similibus motibus agitabuntur 
atq: prius sed velocioribus et minore tempore *.] 

But since you are considering how to set this xxxv nth 
Proposition in a cleare light I will suspend saying any 
thing more about it till I see your thoughts. I am 

yor humble servant 

London 7th June 1711 

For tM Rad Mr Roon COTES Prof- of 
AItronoMy ~ Ail ClaGrnber in Trinity 
Colkg6 in Cambridge 

LETl'ER XXV. 

COTEB TO NEWTON. 

Is. NBWTON. 

This is only the concluding part of a letter, which a note by Mr 
Howkins states to have been dated June 9th, 1711. In the words with 
which this fragment opens, Cotes is giving his emendation of Prop. 
xxxvrn. as it stood in the "Paper" which Newton sent him in his 
letter of March 24. The former part of the letter must have contained 
Prop. XXXVII. in the form in which Cotes had at last put it, and also 

• Not adopted. 
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his modification of the construction in the Scholium, where Newton 
had made the latus rectum of the smaller parabolas 8 AB and that of 
the others 320D. 

Horsley saw some of Cotes's actual letters in the Portsmouth Col. 
lection, and this of the 9th of June among others. In a note on ,the 
37th Prop. he says (n. 404): Hmc demoustratio a Cotesio tota est. 

Horsley also says that the 6th Cor. of Prop. XXXVD. is due to 
Cotes, and that in the letter in which it was Bent (what the date of the 
letter was does not appear certain) after explaining this Corollary he 
adds: "Hoc Corollarium lucem aliquam tuo in Corollario decimo 
quantum Imno oft'undere possit." This 6th Corollary in Cotes's hand 
written on a slip of paper is still preserved (No. 67). 

IJune 9, 1711.l 

• • • • • • • • 
let propterea I Vis ilIa qwe tollere possit motum 

omnem Cylindri interea dum Cylindrus describat longi
tudinem quatuor diametrorum, Globi motum omnem toIlet 
interea dum Globus describat duas tertias partes hqjus 
longitudinis, id est, octo tertias partes diametri proprim. 
Resistentia autem Cylindri est ad hanc vim quamproxime 
ut densitas Fluidi ad densitatem Cylindri vel Globi, per 
Prop XXXVII, & resistentia Globi mqualis est resistentim 
Cylindri per Lemm: v. VI. VIl. I will remember to alter the 
2«' Corollary of this Proposition which You had forgotten 
to do in Your last Copy. I have computed ye Table pre
ceeding ye Scholium of Prop, XL & find some of the numbers 
to be amiss which I will take care to rectify; as over 
against 0,9G the space should be 0,7196609F; over against 
s G the space should be 40,6186570 F; over against 40 G should 
be 6,6140S765F. I computed also all the Experiments & 
found my Calculations to agree nearly enough with Yours 
except in the 1st Experiment which I will alter throughout. 
Of the rest the greatest difference was in the 11th, in which 
ye result was 46f oscillations not 46 as You make it in 
Your corrections·, I took care to make a right allowance 

• Sent March 24. See p. 40. 
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for ye narrowness of the Vessel. I desire You to send me 
the Altitude from which the Globes fell in the 9th Experi. 
ment. You had forgotten to mention it in Your Copy. 
The Six Experiments in y. Air • agree also very well with 
my computation, in the 5th the space should be 225P• 5d• 

sr 

Your most humble Servant 

R.C. 

LETTEIt XXVI. 

NEWTON TO COTES. 

I have read over & considered your alterations, & 
like them very well & return you my thanks. In yeend of 
Exper. 9, add, describente8 altitudinem digitorum 182. I 
thank you also for correcting the numbers. I hope 
there will be no more occasion of stopping the press. 
After you have read the objection of Muyst taken from 

• These experiments were made by Hawbee, June 9, 1710, with g\au ball, let fall 
from tbe top of tbe Cupola of St Paul's, (nearly 220 feet). See Philosoph. Tran •• Oct. 
-Dee. 1710, p. 198. An account of them was read at a meeting of the Royal Society, 
June 14, at which Newton presided. At the previous meeting, June 7, (the President 
tben also in the chair) Hauubee read a paper on some experiments of the lIIIDIe kind, 
which are described in tbe article in the Phil. Trard. just referred to. Newton assisted 
at similar experiments, made by Desaguliers, April 27 and July 27, 1719, from the 
upper gallery in the lantern on the top of the Cupola, a height of 272 feet. He with 
some otber persona was below, and noted the dilFerence in the time of fall of the leaden 
and of the lighter balls. See Phil. T,·a .... Sept.-Oet. 1719, pp. 1071-1078. The ex
periments made on the latter day are introduced into the 3rd Ed. of the Principia, 
p.353. 

t In Elementa Phylicu methodo Mallilmarica D","""b"ata, &c. Amstelod. 1711: 
a heavy quarto, reviewed in the Leipsic Act. for Sept. 171 I, and severely crilieUed by 
Leibni~ and John Bernoulli in their Correspondence. 

In the 1st Ed. of the Principia (p. 337), there is a Lemma which states tbat if a 
~I or other _I, jilWd with fluid, _ rectili_rly with lin _lIrrat«lvclocity, 
tit. _l«t&la of the _rained fluid purticipating ~Uy in the motion of the wiNI will 
remain at reet aRIDIIg tIae_IWI. Muya (p. 3M), in opposition to this quotes a )IIIIII&ge 

from the 4th Dialogue of Ga1ileo'. Sy __ • Camaic. (p. 316, LyoDII, 1641,) where Sal. 
viati, in attempLiq to explaiQ the tides, takes the cue of a Wllel, which contaill'VlaUr, 
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Galileo's experiment of the motion of a bucket full of 
water you will scarce expect very much from that author. 

Jam sr 

yor very humble servant 

st Martins street London. 

June 18th 1711. 

Fw eM RDd Mr CoTES ProftllOr of A8ero
ROm", at Tail claambm- in Trinity Collt,gt. 
in eM Uniwrftty of C'atlabridge. 

LETTER XXVII. 

COTES TO NEWTON. 

Is. NBWTON 

sr Juno 234• 1711 

J received Your Letter & have delivered yr Papers to 
the Printer. I hope we shall now go on without any fur
ther intermission. As for Muys, I have look'd over what 
relates to the resistance of Fluids. He acknowledges that 
what he offers upon yt subject at present is but crude & 
indigested & I am very willing to agree with him. His 
Objections as far as I can understand 'em do not in any 
wise affect Your Book, much less the new Edition of it. 
One Mr Green of Clare-Hall has now in the Press a book· 

MOIIiIl, MrisontaUy. and Ia,. that, 11 a IIWCtI be appliMl to ... tard 1M ~"". 1M ,,",,"Kia 
oltMjluid wiU lIiU Ntaill lMir ~Weity, and III. walft" trill rUe al 1M anteritw porI 01 
t1w _I. If. Oft 1M ecmtrllt'y, 1M wWeity of 1M w",l be iRcr.uued, III •• _Ift" wiU la, 
bellind, and I/) ",ill be IIi,hn- a' 1M 'lind,,- ,IIall al the f- perl of 1M _I. Tbis fact 
the apeaker proceeds .till frier to illustrate by referring to the boats 1II8d to COllvey 
f,esb water from Lizza FUlma to Vellice. 

• The Principia of Nalural PllUo.oplly, ill 1D1aie1 iI .Mum ,h. 1_~ilflCJ 01 the P_, Sy.,..,. &c. &e. Camb. 17l2. With a LaUIl Tract at the end, entitled. 
G-cria Solidoru., &e. This eccentric writer allO publisbed .If DemotutratiOll of tM 
Trulll and Divillily of til, CAriatilla ReU,ion. &c. Camb. 1711. and a large thick folio. 
(PPO 981) with the title of TIle Principia of til" PllilalOplly of til. Eqall.i"" alld ell .. ' 
moeliN FlWcu. &e. Camb. 1727. In the Preface to this lut work he say.: .. Our Pbi. 
101OPby. u it is now received alld f'mbraeed. i. the product of Popillb countries. 
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of the like nature with Muys wherein I am inform'd he 
undertakes to overthrow the Principles of Your Philosophy_ 
I do not expect very much from him, & I beleive You will 
not Your self when I have told You he is a Person who 
pretends to have 801v'd ye grand Problem of ye Quadrature 
of the Circle. That the Press may not stop, I am now 
looking over Your Copy beforehand. I find nothing amiss 
till I come to Prop: 48. I will choose to make my Objec
tion against the Corollary, wherein You have these words 
[Nam lineola Physica .'Y, quamprimum ad locum suum 
primum EG redierit, quiescet;] This assertion cannot I 
think be reconciled with what You assert & prove in the 
Propo:.ition [& propterea vis acceleratrix lineole Physicm 
.'Y est ut ipsius distantia a medio vibrationis loco 0] I 
propose to alter the whole Proposition thus if You approve 
of it. [Propagentur pulsus in plagam Be a B versus C 
& designet BC intervallum eorundem ab invicem. Sint E, 
F, G puncta tria Physica Medii quiescentis in recta Be 
ad mquales distantias sita; ee, If, gg spatia mqualia per
brevia per qwe puncta illa motu reciproco singulis vibra
tionibus eunt & redeunt; ., cp, 'Y loea qumvis intermedia 
eorundem punctorum; & EF, FG lineole Physicm seu 
Medii partes lineares punctis illis interjectm & successive 

imported to us from Italy and France •.•••• AU therefore which I desilfll and intend. is to 
propoee a PbilOIIOphy. which is truly Englilh. a Cantabrigian. and a Clan!n.iun one, U 

it wu horn. and educated, and studied in those place!; ...... And u my Name is not 
much ",one in the Letters which belong to it, than those of Galileus or Des-CIlfte8, ...... 
J shall \lenture to ca1\ the GREEN IAN." Mr Green wu not altogether a stranger to 
N e1ll'lon ",hen Coles introctuced a notice of him in this letter. On making the disco\lerJ 
that the area of a circle is equal to four-6f\h1 of the square of ill diameter. shortly after 
taking his B.A. degree (1700), Of Dominum Newtonum acceaai ut cOlUlulerem," sayl 
he, "orantem qui chartulu perlegeret, ipeis inlHclis. ne inspectis certe. rejecit. ag
~UI sum dein epiatola, raeuaavit. (in the Preface to his GlOlMtria Solidorum, hie 
phrase is 'rescripotit nihil,') quid po&thll!C arbitremini me putuse 1 Saltem \le\ con
temptum me \lei ProblemL" (Ib. p.94O, 1st Lecture Of ad Clarensem jU\lentutem." ) 
On the publication of Green'. Of Natural Philoeophy" in 1712. where his quadrature 
of the circle wu usetled. he lelia us that COles wu "80 kind and obliging u to com
municate to me witb great candour and friendship a demoDBlration against it," wbich 
will be found lb. pp. 924-5. Cf. Letter CVI. 
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translatal in loca .cp, CP'Y & ef, fg. Rectal 
66 requalis ducatur recta PS, bisecetur eadem 
in 0, centro 0 & intervallo OP describatur cir-
culus SIPi, & agatur diameter QR ad diame-
trum PS perpendicularis. Per circuli hqjus 
circumferentiam totam cum partibus suis expo-
natur tempus totum vibrationis unius cum ip-
sius partibus proportionalibus; sic ut completo 
tempore quovis QH vel QHSA, s 
si demittatur ad PS perpendi
culum HL vel AI, & capiatur Q:I---~---IB 
Ee lequalis OL vel 01, punc
tum Physicum E reperiatur in 
e. Hac lege punctum quodvis P 

E eundo ab E per e ad 6 atq: inde redeundo, 
iisdem accelerationis ac retardationis gradib' 
vibrationes singulas peraget cum oscillante Pen
dulo. Probandum est quod singula Medii puncta 
Physica tali motu agitari debeant. Fingamus 
igitur Medium tali motu a causa quacunq: cieri, 
& videamus quid inde sequatur. 

In circumferentia PQSR capiantur mquales 
arcus HI, IK vel Ai, ik eam habentes rationem 
ad circumferentiam totam quam habent requales 
rectal EF, FG ad pulsuum intervallum totum 
BC. Et demissis perpendiculis 1M, KN vel im, 
kf'l; quoniam puncta E, F, G motibus similibus 

y 

l 

G 

successive agitantur & vibrationes suas integras ex itu & 
reditu compositas interea peragant dum pulsus transfertur 
a B ad C, si QH vel QHSA sit tempus ab initio motus 
puncti E, erit QI vel QISi tempus ab initio motus puncti 
F, & QK vel QKSk tempus ab initio motus puncti G; & 
propterea Ee, Fcp, G'Y erunt ipsis OL, OM, ON in itu 
punctorum, vel ipsis 01, Om, On in punctorum reditu 
mquales respective. Unde.'Y seu EG + G'Y - Ee in itu 
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punctorum IBqualis erit EG - LN, in reditu autem requalis 
EG + In. Sed.'Y latitudo est seu expansio partis Medii 
EG in loco "'Y, & propterea eXp&nsio partis illius in itu, est 
ad ejus expansionem mediocrem ut EG - LN ad EG; in 
reditu aUtem ut EG + In seu EG + LN ad EG. Quare 
cum sit LN ad EH ut 1M ad radium OI, & EH ad EG ut 
circumferentia PQSBP ad Be, id est, (si ponatur Y pro 
radio circuli peripheriam habentis requalem intervallo pul
suum Be) ut 01 ad V, et ex requo LN ad EG ut 1M ad Y: 
erit e:ep4Mio partu EG punctive Phyaici F in loco .'Y ad 
e:zpamionem mediocrem quam habet in loco 8UO primo EG tet 
V - 1M ad Y in itu, utq: Y + im ad V in reditu. Unde 
vis Elastica puncti F in loco .'Y est ad vim ~us Elasticam 

d· . I EG t 1 ad 1 • • '. di me locrem 10 oco u iT _ 1M Y 10 ItU, 10 re tu 

1 ad~ E d vero ut V + i mY' t eo em argumento vires Elas-

tiCl8 punctorum Physicorum G & E in itu sunt ad vires 

d• J & 1 ad 1 &.. difIi me locres ut Y _ KN V _ HL y' Vlnum eren-

tia sive excessus vis Elasticm puncti 'Y supra vim Elasti
cam puncti " est ad Medii vim Elasticam mediocrem ut 

KN-HL 1 
ad -V' hoc est, ut 

YJI' - Y x EN - Y x HL + EN x HL 
EN-HL J. 
---- ad - Slve ut EN - HL ad fT. si modo (ob 

YY V 
angustos limites vibrationum) supponamus EN & HL in
definite minores esse quantitate V. Quare cum quantitas 
V detur, excessus ille est ut EN - HL, hoc est (ob pro
portionales EN - HL ad HK & OM ad OI, datasq: HK 
& 01) ut OM, id est, ut Fcp. Et eodem argumento ex
cessus vis Elasticm puncti 'Y supra vim Elasticam puncti • 
in reditu lineolm PhysiclB • 'Y est ut Fcp. Sed exeessus ille 
est vis qua hlBe lineola aceeleratur; & propterea vis acce-
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leratrix lineolm Physice E'Y est ut ipsius distantia a medio 
vibrationis loco F. Proinde tempus (per Prop XXXVIII 

Libr. 1) recte exponitur per arcum QI; & Medii pars 
linearis E'Y perget lege prmscripta moveri, id est, lege 
oscillantis Penduli: & par est ratio partium omnium linea
rium ex quibus Medium totii componitur. Q.E.D.] I was 
going to propose an alteration of the Corollary but I choose 
rather to leave it to Your self. It must be made to cor
respond with what You have at the end of Page 372 where 
You cite it. I propose to alter Prop. 49 as follows. 
[po 368. 1: 28 - ad lineolm illius pondus ut HK x.A ad 
V x EG sive ut PO x.A ad YV, nam HK erat ad EG ut 
PO ad V.] [1: 32 - urgente vi ponderis in subduplicata 
ratione VV ad PO x.A atq: adeo -] [1: ult - in sub
duplicata ratione VV ad PO x .A & subduplicata ratione 
PO ad A conjunctim, id est, in ratione integra IT ad .A. 
Sed tempore vibrationis unius -.] [Ergo tempus - & 
reditu composite ut V ad.A, id est, ut Be ad circumferen
tiam circuli &c.] I propose to add the 2 following Corol
laries to Prop 49. 

Cor. 1. Velocitas pulsuum ea est quam acquirunt 
Gravia mqualiter accelerato motu cadendo et casu suo 
describendo dimidium altitudinis.A. N am tempore casus 
hqjus, cum velocitate cadendo acquisita, pulsus percurret 
spatium quod erit equale toti altitudini .A, adeoq: tempore 
osciliationis unius ex itu & reditu composite percurret 
spatium mquale circumferentim circuli radio .A descripti; 
est enim tempus casus ad tempus oscillationis ut radius 
circuli ad ejusdem circumferentiam. 

Cor. 2. Unde cum altitudo ilia .A sit ut }'1uidi vis 
Elastica directe & densitas ejusdem inverse; velocitas pul-
8uum erit in ratione composita ex 8ubduplicata ratione 
densitatis inverse & 8ubduplicata ratione vis Elasticm di
recte. I think the 47th Proposition is out of its place: for 
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the Demonstration of it proeeeds upon the supposition of 
the truth of the 48th, & therefore it ought to follow the 
48th, & besides the 48th serves to form some Ideas which 
are nece88al'Y to the understanding of the 47th*. If You 
agree that these Propositions should change places I would 
add the following words at ye end of the 47th which will 
then be the 48th [lIme Propositio ulterius patebit ex con., 
structione sequentis]. I see nothing further in the ~ Book 
which I could wish might be altered. In the 3d Book 
under Phmnom: 1, The Periodical times should be 

Id. 1Sh. 27'. S4." Sd. lSh. IS'. 4.2". '1'. Sh.402'. sft'. lfid.16h.S2'.9" 

and the DistantiIB ex temporibus JM!riodicis may be 

5,667 9,017 14.,SS4 25,299 

I perceive You have made use of Cassini's Tables of Ju
piter's Satellits printed in 1693 in the .Becueil d1 Obaerva,. 
tiona faitu en plmieur8 Voyagu te. But Your numbers 
give the times of the Revolutions to Jupiters shadow, not 
to ye same point of ye Ecliptick. The Revolutions to the 
same point of the Ecliptick are (by those Tables) as I have 
set 'em down. yr time of the Revolution of Saturns outer
most Satellit differs from the time assigned by Hugenius 
in his Cosmotheoros & by Cassini in the Philosophical 
Transactions but I find it is ye time which was afterwards 
determin'd by Cassini in ye Memoiru de 1'..4cadem. 1705. 
You have made an addition to the 3d Proposition in which 
are these words [!Lec ratio obtinet in Orbe LUDIB nostrm. 

• The object of Prop. llLvnr. i. to sbew tbat wben pulMe or undulationa are propa. 
gated in a fluid, the particles vibrate according to the law of an oaeillating pendulum. 
Prop. XLVn. abe ... bow tbe velocity of propaption varies, and Prop. XLIX. determines 

ita quantity. the exp ..... ion for wbich (v''-~lielgbt of bomog. afmoapb.) Laplace W'II 

the fint to prove, mUlt (in tbe cue or BOUnd) be multiplied by 

-V spec. heat of air under a constant p ..... ure 
............................................. volume' 

lUcan. CII"t. v. 121, 129. Poiaaon, Mlcan. n. 716. Wbewell'. Hut. Ind. Sci II. 

4 
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In minore Orbe motus Aphelii minor esset in triplicata 
ratione minoris distantim LulUB a Terra, & Fra.ctio vb
diminui deberet in eadem ratione. Et propter banc dimi. 
nutionem vis qua Luna retinetur in Orbe suo est ad vim 

eandem in super6cie Teme ut 1 ad ])Ita quamproxime, uti 
computum ineunti patebit] 1 should be glad to understand 
this place if it will not be too great a trouble to make it 
out to me. I do not at present 80 much as understand 
what it is that You assert. 

I am sr yr &c. 

LETl'ER XXVIII. 

COTES TO NEWTON. 

S'. July 19th 1711 

I wrote to You about a Month ago concerning the 48th 

Proposition of yr second Book, & the last week I ordered 
the Printer to send You all the sheets which were printed 
off. If You have received these sheets You will perceive 
by 'em that the Press is now at a stand. But having no 
Letter from You I fear the sheets have miscarried. The 
Compositor dunn's me every day, & I am forc'd to write 
to You again to beg yr answer to my former Letter. I 
have received the last parte of Your Copy by Dr Bently. 
I have now read over and examined all the calculations of 
the former part which ends in ye 432d page. I will write 
to You concerning it assoon as I receive Your answer to 
my last Letter. 

I am sr. yr &c. 

• Beginning at p. 433, with part of Prop. XXIV., Lib. 3, and terminating at p. :no 
witb Prop. XLII. (end of lat Ed.) Bentley returned to College OD the 7th, (Rod'. 
Diary.) 
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LETTER XXIX.' 

NEWTON TO COTES. 

51 

st Martins Street in Leicester melda London July 28th 1711. 

I received your Letters & the papers sent me by the 
Printer But ever since I received yours of June 23 I have 
been so taken up with other affairs that I have had no time 
to think of Mathematicks. But now being obliged to keep 
my chamber upon some indisposition y:h I hope will be 
over in a day or two· I have taken your letter into con
sideration. You think that in the Corollary to the 4Stia 

Proposition these words [Nam lineola Physica ."1 quampri
mum ad locum suum primum redierit, quiescet] consist 
not wth what I assert & prove in the Proposition, vizt [& 
propterea vis acceleratrix lineob.e Physioo ."1 est ipsius 
distantia a medio vibrationis loco 0] But I suspect that 
you take the words [ad locum suum primum] in another 
sence then I might intend them. Wor when all the lineolae 
physioo ."1 are returned to their first places or places in 
Wch they were before the vibrations began, the medium will 
be uniform as before & the vis acceleratrix of the lineola 
physica ."1 will cease, whether that lineola arrived to its 
first place in the beginning middle or end of the vibrations. 
For making the Corollary more intelligible, these words 
may be added to the end of it. Partes auidi non quies
cent nisi in locis suis primis. Quamprimum in loca ilIa 
motu retardato redierint, component Medium uniforme 
quietum quale erat ante vibrationes excitatas. 

In altering the 48th Proposition you have shortned 
the Demonstration. If you had proposed your alteration 
of the Corollary I should have been better able to compare 
the whole wth mine. 

• He wu Bufficiently recovered by the following Thunday, (Aug. 2,) to preside at 
a meeting of the Council of the Roral Society on that day. 

4-.2 
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Your emendations of Prop 49 are very well & the two 
Cor01larys you propose may be added to it. And the 47th 
& 48th Propositions may change places, & at the end of the 
47th these words may be added [lImc Propositio ulterius 
patebit ex constructione sequentia. 

I will write to you about {the} third book in my next. 

I am sr Your very humble servant 

For cAe ReTerH Mr ROOBB CoTES Profeaor 
of Allronomy, ~ Ail CAambw itt Trmity 
Colkge in Cambridge. 

LE'ITER XXX. 

COTES TO NEWTON. 

Is. NBWTON. 

sr. July 30111 1711. 

I have read yr Letter & find my self obliged to 
trouble You once more. I must beg leave to tell You I 
am not as yet satisfied as to the Inconsistency which I 
mention'd in my former Letter. You seem to say that 
when the Lineola Physica ."'( is return'd to its first place, 
which You take to be the beginning of the Vibration, the 
Medium will be uniform as at first & consequently its Vis 
acceleratrix will cease. If upon the return of the Lineola 
to its first place it be granted that the Medium will be uni
form I confess it must also be granted that the Vis Accele
ratrix will cease: but then if the Vis acceleratrix does 
cease in this place it must likewise be granted that its 
quantity is less than in places nearer the middle of ye 
Vibration where it does not cease, & of consequence its 
quantity will not be proportionable to the distance of the 
Lineola from the middle of the Vibration, for to be pro
portionable it ought not to cease in the beginning of the 
Vibration, but on the contrary it should be greater there 
than in any other place, & if it be greater there than in 
any other place the Medium will not then be uniform. 
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This consideration was to me the occasion of altering the 
Proposition. By making the middle of the Vibration the 
locus primus I saw this inconsistency might be avoided. 
But besides this, it appeares altogether reasonable upon 
other accounts that the locus primus should be the middle 
of the Vibration. Suppose a Musical Chord to be put into 
motion; tis certain its locua primus is the middle of its 
Vibration & consequently also ye locus primus of any lineola 
Phyaica of Air which is contiguous to the .Chord is in the 
middle of its own space of Vibration; for the motion of 
this Lineola Phyaica follows & depends upon the motion 
of the contiguous Chord. And for the same reason, a 
second Lineola Phyaica not contiguous to the Chord but to 
the first Lineola will have its locus primus in the middle of 
its own Vibration, since its motion depends upon the first 
as the first did upon the Chord it self; & the same may be 
said of other Lineolm which are yet more remote nom the 
Chord. Now assoon as the motion of the Chord ceases in 
its loou8 primus ie, in the middle of its Vibration, though it 
should perhaps be said yt the motion of the first Lineola 
would not cease of it self at the same time with it, yet tis 
evident it will be made to cease by the resistance of the 
Chord, for being contiguous to the Chord when it is 
arriv'd at its locus primus or the middle of its Vibration it 
can proceed no ~er towards the Chord whilst ye Chord 
maintains its rest, & it cannot return back again nom the 
Chord as having no Vi" AcceleratN or acquired Impetus 
that way. And as this first Lineola ceases by ye resistance 
of ye Chord, 80 ye second ceases by ye resistance of ye first, 
& so on. By this You will understand how I would alter 
the Corollary; but I chose rather to refer it to Your self, 
as fearing I could not express my thoughts with sufficient 
clearness & brevity & exactness at ye same time. What I 
have represented above is not 80 exact as it should be, for 
ye motions of the Lineolm must be suppos'd gradually to 
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cease with the motion of the Chord; but I chose to ex
press my self 88 I have done that You might the more 
clearly understand me. In altering the Proposition I 
altered the 4th line of Page 366 by putting Pl, Pm, p" 
instead of Pn, Pm, Pl; & in the 2d line of Page 367 in
stead of [ob brevitatem pulsuum] I have put it [ob angus
tos limites vibrationum] for it would be truer & more to 
the purpose to say ob magnam pulsuum diatantia {m} than 
to say ob brevitatem pulauum. In Your Example taken from 
:MY Sauveur the latitude of the Pulse is about 10 foot, when 
perhaps ~ space of Vibration is not above ye 10th of an 
Inch at ~ utmost. If You consent to my Alteration of 
the Proposition the Figure must be altered. I propose to 
have it cut like ~ Figure I sent You, which does better 
express the disproportion of ye breadths of ~ Pulses & 
Vibrations than the former Figure. 

I am sr. yr &c. 

LETTER XXXI. 

COTES TO NEWTON. 
sr Sept. 4th 1711 

I received a Letter from you about a Month ago, & 
sent You an Answer to it the next day by ye Carrier, in 
which I gave You my reasons why I W88 not yet satisfied 
88 to ye Inconsistency in the 48th Proposition & its Corol. 
lary which I formerly mention'd to You. I have not heard 
from You Rince yt time, & therefore I fear that either my 
Letter or Your Answer to it has miscarried. I shall be 
glad to know Your resolutions concerning this 48th Propo
sition 88800n 88 You haTe leasure that the Pre88 may go on. 
There were some things relating to the 3d Book in my 
former Letter, I hope You will not forget to let me knOlv 
Your mind concerning them also. 

I am sr yr. &c. 
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Newton's occupations at the Mint (see note t po 37) coupled 
with his duties as President of the Royal Society will probably be 
sufficient to account for his not having had leisure to attend to the 
two preceding letters until after the lapse of 5- or 6 montbs (Feb. 2, 
1712. the date of the next letter). The following dates will give us a 
glimpse or two of him during some of these months. 

October 16, 1711: "The President I of the Royal Societyl ap
pointed a Council {a meeting of the Committee of Visitors of Greenwich 
Observatory} to be called on Friday come sevennight (the 26th) when 
Mr Hunt is ordered to desire Mr Flamsteed to meet the Council on that 
day at 11 o'clock, at their bouse in Crane Court in Fleet Street; to 
know of him if his instruments be in order, and fit to carry on the 
necessary celestial observations." (Baily's Flamsteed, p. 96, 97 note). 
Three accounts of this meeting from Flamsteed's pen are extant, (Baily, 
p. 96, 228, 294), which bear painful marks of his unbappy temper 
soured by the mortification he felt at baving a board of Visitors" set 
over him." 

Jan. 31, 171-1. Leibniz's 2nd letter to Dr Sloane (dated 29 Dec. 
1711), complaining of "Koors unfair dealing with him in hie last 
letter, relating to tbe dispute between him and Sir Isaac Newton, was 
read: the letter was delivered to the President to consider the contents 
thereat" (Journal Book of Royal Soc.) This letter, in whicb Lei~ 
Dis, speaking of the obnoDous passage in the Leipsic Acts for Jan. 
1705, in the review of Newton's tract lk Quadratura, says " in illis 
circa hane rem quicquam cuiquam detractum non reperio. sed potius 
passim suum cuiqlle tributum," led to the appointment of a Committee 
(Marcb 6, 171 i). to inspect the letters and papers relating to the sub
ject, who delivered in their Report, Apr. 24.-

A great part of Cotes's correspondence with Jones falls within this 
interval (letters cm-cx) and may be conveniently read here as con
tributing towards 6lling up the blank.-

With the next letter the correspondence begins to be carried on with 
briskness. In a letter of Saunderson to Jones, March 16,1712, (Mac
clesfield Corresp. I. 264, where it is printed out of its chronological 
plaoe,) a poetaoript adds that "Sir Is. Newton is much more intent 
upon bis Principia than fonnerly, and writes almost every post about 
it, 80 that we are iu great hopes to have it out in a very little time." 
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LETl'ER XXXII. 

NEWTON TO COTES. 

sr London ad Feb. 171i. 

I have at length got some leasure to remove the diffi
culties rb have stopt the press for some time, & I hope 
it will stop no more. ft"or I think I shall now have time to 
remove the rest of your doubts concerning the third book 
if you please to send them. 

In reveiwing yor letters I do not see but that ye xLvmth 

Proposition of the second Book with its Corollary may 
stand. ft"or the particles of air go from their loca prima 
with a motion accelerated till they come to the middle of 
the pulses where the motion is swiftest. Then the motion 
retards till the particles come to the further end of the 
pulses. And therefore the loca prima are in the beginning 
of the pulses. There the force is greatest for putting ye 
particle into motion if any new pulses follow. But if no 
new pulse follows the force ceases & the particle continues 
in rest. In this Proposition pag. 366. lin. 12, this emenda
tion may be made. Quare cum sit LN ad KH ut 1M ad 
radium OP, et KH ad EG ut circumferentia PHSAP ad 

Be 'd (.. mfi . di OP )( Be di ; 1 est SI ClrCU erenba catur • et ca-., 
OP)( Be 

tur V*,) ut OP ad seu OP ad Y. Et ex lequo 
• 

LN ad EG ut 1M ad V: erit expansio partis EG, punc-
tive physici F, in loco .'Y, ad expansionem mediocrem 
quam pars illa habet in loco suo primo EG ut Y - 1M ad 
Yin itu, utq: Y + im ad Yin reditu. Vnde vis elastica 
puncti F in loco £'Y est ad vim «tins elasticam mediocrem 

• Cotea did DOt adopt the put where I is brought in, but printed it u he propoeed 
in his LeUer of June 23, .. (Ii ponatur Y pro radio circuli cireumferentiam habentia 
equalem intervallo puuum BC), &c." Hi. suggestion of" ob augusto. limitea vi. 
bntionWD," (Letters Jun823, July 30,) of which Newton takes no notice, is also 
introduced into the 2nd Ed. 
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1 d 1. 't' dit t in loco EG ut '.., a V In 1 u, In re u vero u 
V - 1.IR. 

1 1 
~-,-- ad Et eodem' argumento vires elasticm &c 
V + im Y' 
See lin 27. 

You stuck at a difficulty in the third Proposition of the 
third Book. I have revised it & the next Proposition & 
sent you them incl08ed* as I think they may stand. What 
further Observations you have made upon the third Book 
or so many of them as you think fit if you please to send 
in yor next Letters, I will dispatch them out of hand. I 
shall be glad to have them all because I would have t the I 
third Book correct. 

I am yor most humble Servant 

For tM Rnd M,f CoTES, ProfUlOr of Amo
tIOfIty, at Ail cIIambw in Triraity Co'llsg. 
ira Cambridge. 

LETTER XXXIII. 

COTES TO NEWTON. 

Is. NEWTON 

sr. Febr. 7th 17" 

I have received Your Letter & as to the buisneBB of 
BOunds, I do intirely agree with You upon considering 
that matter over again. By Your alteration of ye 3d Prop: 
of ye 3d Book, it is now very intelligible. What I have 
observed concerning the remaining part of Your Copy 
I will send You in the most convenient order I can. I 
begin with the 37th Proposition, in the 3d section of which 
You have these words [Eo autem tempore Luna distat 
a Sole 15lt gr. circiter. Et Sol in hac distantia minus 

• A folio sheet, Nos. 127_129. To the 4th Proposition, a Seholium begiDning 
.. Pieartu. meoaurando arcum, &e." is subjoined, which is a modification of what he 
had previously sent down in the seeood ioatalment of his copy of the Principia, Sept. 
13,1710. He afterwards, (Letter XLI.). determined on omitting this Seholium, and 
placing it after Prop. xuvn. EveotuaIly. however, part of it was traoafened to 
Prop. XIX., aod a smaller part to Cor. 7 of Prop. XXXVII. 

t It should be 15!. as it staou in Newtoo's1t1S. No. 193. See p. 78. 
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auget ac minuit motum maris a vi LUDIB oriundum quam 
in ipsis Syzygiis & quadraturis, in ratione Radii ad co
sinum distantilll hl.\ius duplicate seu anguli sol gr. hoc 
est, in ratione 7 ad 6 circiter ideoq: in superiore Analogia 
pro S scribi debet f S. I suppose You intended to have 
said [in ratione duplicata Radii ad cosinum distantie 
hl.\ius] or [in ratione diametri ad sinum versum duplicati 
complementi hl.\ius distantilB]. After the same manner 
in y. foregoing proposition, at ye bottom of y. 463 page, 
You have added these words-. [In aliis solis positionibus 
vis ad mare attollendum est ut cosinus dupllB altitudinis 
Solis supra horizontem loci directe & cubus distantie Solis 
a Terra inverse] I suppose You intended to have. said 
[ut sinus versus dupllB altitudinis]. This alteration being 
made in Prop 37 , You will have ti S instead of t S, 
whence S will be to L as 1 to 5"§\, & in ye 4th Corollary 
You will have a different proportion from yt of 1 to S8. 

In ye 3d Corollary You make use of SI' • 27" & S2' .12" 

for ye apparent diameters of ye Sun & Moon: I query 
whether it would not be more adviseable to use y. numbers 
of Your new Theoryt S2' .15" for ye Sun, SI' • 16"i for ye 
Moon. Making use of these numbers, & of 57' . 5" for 
ye Moons Horizontal Parallax, & taking ye density of ye 
Sun to be to y. density of ye earth as 100 to S98 +r as my 
computation gives it; the quantity of matter in ye Moon 
will be to ye quantity of matter in ye Earth as 1 to 

S 
176 f )( L' or as 1 to 840 f . This alteration will very 

much disturb Your Scholium of ye 4th Proposition as it 
now stands; neither will it well agree with Proposition 
39th, in which I further obse"e that You take y. pro
portion of ye semidiameters of ye earth to be as 689 to 
692 ; But if their difference be S2 Miles, there will be 

• No.l9I. 
t "LunIB Theori. Newtonian.," printed in David. Gregory'. Annmolllie E""",,'a, 

(Oxford. 1'1(2), p. 332. 
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another proportion, & I query whether here ought not to 
be some allowance made upon that score. 

I have not examin'd all the calculations of y' Scholium 
to y' IVUa Proposition but I formerly observ'd a small 
dift'erence from Your Numbers as to ye descent of heavy 
bodies. If ye length of a Pendulum which vibrates seconds 
be S feet & 8 t lines, the descent in that time will be 
15 feet 1 inch 2 n lines: You have it 2! lines. And 
when I examin'd y' XIXUa Proposition I found the vis 
centrifuga to be in proportion to the vis gravitatis as 1 to 
288 i, You have it as 1 to 290 t. In this computation 
I took ye measure of a degree to be 57200 Toises as You 
had formerly stated it, the descent of heavy bodies in 
a second to be 15,0976 feet, the time of ye earths revolution 
to be 2S'. 56' . ~". If this Vis centrifuga be increased 
in y' proportion of 572S0 to 57200, it will be to y' vis gravi
tatis as 1 to 288 t. I will send You some things further as 
I can recollect them from my loose papers of ye computa
tions which I made about l an Year ago; In Your next 
You may be pleasd to send me Your Answer to what 
I formerly proposed concerning ye periodical times of ye 
Satellits, for I do not yet know Your resolution as to that 
part of my Letter. 

LETl'ER XXXIV. 

NEWTON TO COTES. 

sr London Feb. 12. 17g. 

In the third Book under Phlllnom. I, the periodical 
times may be 

Id. 18' 27' M". 8d 18' IS' 42". 7d S' 42' sft'. IGd 16' 82' 9" 

& the distances, ex temporibus periodicis 5,667 9,017 

14,S84 25,299 as you have put them in yon of June 23 last. 
But the numbers in the Corollaries of Prop. VIII must 
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be altered accordingly. And 80 must one or two of y8 
numbers in Prop. XII & XlII. 

In y8 3d section of r xxxvnth Proposition, I think my 
proportion is right. ft'or the force of the Sun increases the 
force or the Moon in the Syzygies, diminishes it in the 
Quadratures & neither increases nor decreases it in the 
Octants: & therefore the distance of the Moon n-om the 
Sun must be doubled that the cosine thereof may vanish 
in the Octants. 

In the 3d Corollary of that Proposition lin 5, 6, the 
words should run thus [et cubus diametri L11JU8 ad cubum 
diametri Solis inverse, id est, (cum diametri mediocres 
apparentes L11JU8 et Solis sint 81' . 27" & 82' ] 2") ut &c.] 
But instead of the Moons mean diameter 81' 27" may be 
written 81' 16l, & the Suns mean diameter 82' 12" may 
be every where retained, even in the Moons Theory. For 
82'. 15" is too bigg. 

In the Scholium to the IVth Proposition, if the length 
of a Pendulum rh vibrates seconds in vacuo be put 8 feet 
& 8 t, the descent in that time will be 15 feet 1 inch & 

2:l lines. 
And in the xlxth Proposition tbe vis centrifuga may be 

put in proportion to the vis gravitatis as 1 to 289, & then 
these corrections must be made. Neare the end of the 
Scholium of Prop IV. for the numbers 290 t, 669 & crh 
write 289, 665, & rl-s-. Also pag 422 lin 9 write, ut 1 

ad 289. lin. 13, ut 289 ad 288. lin 15, 289. lin 16, 288. 

Pag 423 lin 27, ut 1 ad 288. lin 28, pars -d-s-. lin 31, vis 
centrifuga -d-s-. lin ult. pars tantum m. Pag. 424 lin 1, 
ut 229 ad 228. lin 3, 196'7ti240, seu milIialr}ium 8985. lin 5, 

d 6 milliari· • lin 16 29 )( I )( 5 ad pe um 8 101 seu um 17. , ut 1, 
5)( 228 

seu 1 ad 8. lin 29, ut 229 ad 228. 

The xxxrxth Proposition must be corrected by putting 
the semidiameters of the earth as 228 to 229 instead of 689 
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to 692, or perhaps as 8919 to 8951 the difference being 
82 miles. I think [228 to 229] should be put for [689 to 692] 
& the difference of 82 miles may be allowed for in the 
latter part of the Proposition. But I have lost my copy 
of the emendation I made to that Proposition & the 
Lemmas preceding, & 80 know not how to make this cor
rection. If you can mend the numbers 80 as to make 
ye precession of the Equinox about 50" or 51", it is suf
ficient. I am 

Yor most humble Servant 

For tM RM M" COTES Prof- of Is. NBWTON 
AItrotaomy, at Aie c1ItJmb6r in 
Trinity fAfMge in Cambridgll. 

LETTER XXXV. 

COTES TO NEWTQN. 

sr Cambridge Feb 16Cb 17~ 

I received Your last of ye 12th of this Month. Tis very 
evident that ye 3d section of Proposition xxxvutb ought not 
to be altered. I had observ'd, that in an addition which 
You have made at ye bottom of. page 463, corinw ought to 
be chang'd into nnw tJ6r8U8; & thereupon, (without any 
further consideration), I had applied the same c~ge to 
y. 3d section of ye following Proposition. I will observe 
Your directions as to y. Diameters of ye Sun & Moon in 
Corol. 3; retaining in all other places 82'.12" for ye Sun. 
In ye Scholium of IVth Proposition I think the length of y. 
Pendulum should not be put 8 feet & 8 f lines; for the 
descent would then be 15 feet 1 inch liline. I have 
considered how to make yt Scholium appear to the best 
advantage as to ye numbers, & I propose to alter it thus. 
To take 57220 Toises for y. measure of a degree, instead 
of 57280; for .';7220 is y. nearest round number to a mean 
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amongst 57060, 57292, 57808. To take 8 feet 8 t& lines for 
ye length of ye Pendulum; for ye French sometimes make 
it 8isometimes 8t, & 8+& is a mean betwixt these mea
sures. To take 48rr. 50' for ye Latitude of Paris instead of 
48°. 4S as You had put it. From these principles the fol
lowing alterations may be made. [semidiameter Terrm 
19670787 ped] [distantia mediocris Lunm a Terra 119008261~ 
ped] (distantia)1e a communi centro gravitatis 1159567675 
ped] [Sinus Versus pede 14, dig. 9, lin. 5 h) -id est, in 
ratione 1 ad 8680,840502; ideoq: corpus ad superficiem Terne 
vi illa cadendo describet pedes Parisienses 15, dig. 1, 
lin.5l· 

Observatum est longitudinem Penduli ad minuta se
cunda oscillantis in vacuo, esse pedum trium Parisiensium 
& lineanun 8t seu lineanun st. Sumatur longitudo me
diocris pedum trium & linearum 8+&: & altitudo quam 
grave in vacuo cadendo tempore minuti unius secundi de
scribit, (cum sit ad dimidiam longitudinem Penduli hqjus 
in duplicata ratione circumferentilB ad diametrum circuli, 
ut indicavit Hugenius,) erit pedum Parisiensium IS, dig. I, 

lin. In. Hic est descensus gravium in Latitudine Lu
tetiIB Parisiorii seu 48rr.50'. 

Ad £quatorem vis centrifuga corporum a diurna rota
tione Terne oriunda est ad vim gravitatis ut 1 ad 289 
circiter; & in Latitudine Lutetim minor est, idq: in du
,licata ratione sinus complementi Latitudinis W. 50' ad 
Radium adeoq: est ad vim gravitatis ut 1 ad 667. Et hac 
vi descensus gravium in latitudine Lutetim diminuitur. 
Descensus igitur pedum 15, dig. 1, lin. In augeatur parte 
m seu linew 8 -A, & habebitur totus gravium descensus 
pedum 15, dig. I, lin.5! quem gravitas sola, tempore mi
nuti unius secundi in Latitudine ~8rr. 50' efticere posset, si 
modo Terra quiesceret. 

I have gone over the computation of y8 vmth Propo
sition again taking 82'. 12" for ye Suns diameter, for I had 
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formerly made use of S2'. 15". I propose these alterations. 

0?':zz:timi ,kiivialis t:zz:rii~iipus die0?'iiHy" E 6 & 
h m '8.l"llDl i(?-x\] Illquk0?'r dish~Htias a 0?'0?'ntris 

1 1 1 
Solis, Jom, Saturni ac Terrill I. lOSS' fiA'HI' 0?'fiAtfiAI2' 

h0?'midiam0?'tri JovifiA, haturiiiii ZfrbC lOOOO~ A077. 

88g. 1040. Pondera ad superficies Solis, Jovis, Saturni ac 

T0?'lTIB 8S5, 410, ,10m, iiifiAturni 

Terr4"z) Ef#O. 78~ S96-, 
The xnth Proposition may be altered thus [Nam cum, 

Corz)t Prfrbzp 0?'m. sit mate:Z'izfrbm in 

P0?'0?'e ut If#fiAS ad & dist0?'ntia a frbit ah semi-

diametrum Solis in ratione paulo maJore; incidet commune 

f#f#%ztrum iii ovis Polis pauliiii ii0?'pra 

Eodem cum HHzteria in Pole 

sit ad materiam in Saturno ut i40l! ad I, & distantia Sa-

tHrni a sit semidiiifmetrum tolis iiationiiii) d0?'ulo 

minore: iHddet Th0?' PfiAiizp{zsition may be altered 

thus, pag. 419. 1: 18 Cut I ad lOSS]. lin: 21. Cut 81 ad 16x IOS8 

I {04- ciiihter] 
24011 

• All thiil 6iiUres whkh Cliites prOiiUiiii'iiii' in this ?;!iliilz0?'!iziiiipb, duly liil£lpear in ?;!ilaces 
iibe filii; CoroBlfrf#,wf of Proii~ llZ,I., in lf10l iilld Edit" gY'lfrSb Newfr,m in hIS 

0?'liillfrwer to f#wftter tak", notice SUgsestZliilliillfr with ""X,!:lfr,fr to them. 
Cotes has made about half a dozen other alterations (adopted in the 2nd Ed.) in 

the MS. of the four Corollaries of this 8th Prop., whicb are not noticed in this rough 
dllllfrught, thiillldIii some would dTlii)liilbly be iiii'!:iiiifrioned in Ilfrtter actiiiiliillIz sent. 

most iiiii'z!i!i0?'Tiint of liille tbe zlzffllw;ng, 133, 134) 
In Cor. 1. The last sentence is, "Pondera corporQ in super6cie Lune fere duplo 

minora esse quam pondera corporum in superficie Terrill dicemus in sequentibus," as it 
stands in the lst Ed. Cotes bas altered it to " QuantTii lfrint pond", lfrOrporuiiii' 0uper

Lunm {ieeiiii'UI in TlLi£lHllltibus •• , 
TIn Cor. word, Hlfrnsitas hie poR1" 1mn pendllz parallaxi &c." 

are altered to .. Densitas Terre qute prodit ez I.DC eomputo non pendet, &c." 
In Cor. 4, Newton had written" Sed et densiores sunl Planet .. , ceteris paribus, 
sunt Sell dTlLpiores; {epiter Slllll101111, et Tlfiiii'Tii {eve. OZZfrlH utiq: ma-

ell: cal,,,'" 01,lis eam ,jf:1lHzuentis~ colloclfrf:0?' !:rant Pl!:'f:l1ffi in divlf11Z1 Sole 
1lialwfntiis ut quilibet pro g'*"zu densiz!:tis calore solf# majora vel minora frueretur." 
Cotes has drawn his pen through the words .. Orilur ...... Planellll," and has altered the 
lut clause to .. In diversis utiq: a Sole distantiis collocandi eranl Planellll, ut lQuilibet, 

" In Ed. tDe clause thus: L,flocavit Deus lQl";llltas in 
{i'l,rsw diBtTiintif# a Sole '"'' 'lZli minoTTl 2",'ltur." 
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seu 124986] lin: ult. [ut 65 ad 124986 seu 1 ad 19i8]. I 
observe that You have added· to the XIVth Proposition a 
Scholium concerning ~ motion of ~ Aphelia of ye Planets, 
in which by supposing yt of Mars to go forward 85' in 100 

Yeares You deduce the motion of ~ Earths Aphelium to 
be 18', 86". I should be glad to know whether You have 
found these motions to be nearly 80 by Observations or 
whether these numbers are propos'd barely as an Example; 
for in Your new Theory published by Dr Gregory You 
make y8 motion of ye Earths Aphelium to be 21'. 40" in an 
100 Yeares The Rule delivered in this Scholium puts me 
in mind of a mistake in the New Edition of Your book 
which I did not observe till it was too late. In ~ 16th 

Corollary of ~ LXVlth Prop: of Lib: I, or in page 166, line 
9th of ye New Edition You will find ut quadratum temporia 
periodici oorporiB P directe &c. So You had altered it in 
Your Copy, but I think it should be as in ~ former Edition 
ut temp'" periodicii. Over against Your alteration there is 
written in ye margin with a black lead pencil by another 
hand fJtMMlr. temporia period. which I suppose You depended 
upon without considering the thing Your self. I will write 
to You concerning the XIXth & xxth propositions in my 
next. I come now to ~ XXXlxth Proposition, it stands thus 
in Your Copy. pag: 470. lin: 10 dele reciproce. lin: 26. 
ut 474721 ad 4148 8611 114584 ad 1000 pag: 471. lin: 20 
[evaderet minor quam prius in ratione 2 ad 5. Ideoq : 
annuus I9quinoctioru regressus jam esset ad torr. II'. 46". ut 
1 ad 7880, ac proinde fieret 9",55'''.8''. Cl9terum hic motus, 
ob inclinationem plani ..Equatoris ad planum Eclipticm, 
minuendus est, idq: in ratione &c. ] You have left out all 
from pag: 471. I: 22 io pag. 473. lin: 13. Then in pag. 
473. lin: 27 You have [diminuendus est motus 9".55"'. 8,r 

in ratione sinus 9]706 (qui sinus est complementi graduum 

• No. 137. 

Digitized by Coog Ie 



NEWTON AND COTES. 65 

2Si> ad radium 100000. Qua ratione motus iste jam fiet 
g". 5"'. 406". HEC est annua PrlCcessio LEquinoctiorum a vi 
Solis oriunda. 

Vis autem Lune ad mare movendum &c. '* 
I should be glad to have this Proposition settled before 

we priBt any thing which may in any wise relate to it 

yr humble Servant 

ROGER COTES. 

Before I conclude this Letter, I will take notice of an 
objection which may seem to be against ye 3d Corol: of 
Prop: VI. Lib: III ltaq: Vacuum neceuario datur &c. Let 
us suppose two Globes ..4 & B of equall magnitudes to be 
perfectly fill'd with matter without any interstices of void 
Space; I would ask the question whether it be impossible 
that God should give different vires inertiae to these Globes. 
I think it cannot be said that they must necessarily have
ye same or an equal Vis inertiae. Now You do all along in 
Your Philosophy & I think very rightly estimate the quan
tity of Matter by the vis inertial & particularly in this VIth 

Proposition, in which no more is strictly proved than yt 
ye Gravitys of all Bodies are proportionable to their Vires 
inertial. Tis possible then that the equal spaces possessed 
by the Globes ..4 & B may be both perfectly filld with 
Matter so as no void interstices may remain & yet that 

• This being merel, the draught or a letter, Cotes haa not taken the trouble or 
traDlcribing Ibe whole of the passage, thOlllh or COUl'8e in the letter which _ actually 
llent, he would copy it entire. It Btands aa follows in Newton'B MS. No. 204. 

Vis autem LUDle ad mare movendum erat ad vim Solis ut 4' ad 1 circiter. Et in 
eadem proportione est vis LUDm ad vim Solis ad iEquinoxia mo.,eDda. Indeq: proclit 
annua iEquinoctiorum Pnecessio a vi LUDe oriuada 42" • 52'" .54", ac tota Pnecessio 
anoua a vi utraq: orionda 51" .58'" .40"'. 

Si vis Lune ad mare mo.,eodum easet ad 'lim Solis ut 4* ad 1 (nam proporUooem 
barum virium noodum .. tis accurate ex phllenomenis delinire licuit) prodiret annua 
iEquinoctiorum pl'll!Celllio 60" • 40'''.43'''. Quod cum pbmDomenis congruit. Nam 
p~io ilia ex observatioDibaa AatroDomiciB est 50" velM" cireiter. 

Descripsimua jam systema Soli. Terrill &: PlaDetBrum; superest ut de Cometis 
nonnalla adjiciaotur. 

5 
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the quantity of matter in each space shall not be the same 
Therefore when You define or assume y' quantity of matter 
to be proportionable to its vis inertiE You must not at 
the same time define or assume it to be proportionable to 
y' space which it may perfectly fill without any void in
terstices unless You hold it impossible for the two Globes 
~ & B to have different Vires InertiE. Now in ye act 
Corollary I think You do in effect assume both these things 
at once 

LETTER XXXVI. 

NEWTON TO COTES. 

sr 
In the scholium to y' IVtb Proposition I should have put 

the length of ye Pendulum in vacuo 8 feet & sf lines. It 
was by an accidental error that I wrote Sf lines. The 
Pendulum must be something longer in Vacuo then in 
Aere to vibrate seconds. You may put it either Sf or 8ft 
as you shall think fit, the difference being inconsiderable. 
If you chose sM-. the numbers computed from thence may 
stand. 

In the new Scholium to the XIVtb Proposition. I took 
the motion of the Aphelium of Mars to be what Dr Halley 
had computed it & thence deduced the motion of the 
Earth's Aphelium to be IS'. 86" in an 100 years. Dr Halley 
had formerly given me the motion of l' Aphelium of ~ 40' 

in 100 years & thence I computed the motion of the 
Earths Aphelium 21'.40": but I account the latter reccon
ing to be more confided in. & therefore in the Theory of 
y' Moon you may put the motion of ye earths Aphelium 
IS'. 86" in 100 years. 

In ye 16th Corollary of Prop. LXVI Lib. 1 (or in pag 166 
lin 9 of y~ new Edition) it should be [ut tempus perlodi-
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cum corporis P directe &c J as you well observe. & not [ut 
quadratum temporis periodiciJ as it is now printed. 

In the XXXIXth Proposition these emendations may be 
made. Pag. 470 lin 26 [ad diametrum maJorem AC ut 228 
ad 229) ut 51984 ad 457 seu ]]875 ad l00.J Pag 471 lin 1 
[ut 100 ad 11875 et 1000000 ad 925275 coqjunctim, hoc est, 
ut 1000 ad 105042, ideoq: motus annuli esset ad summam 
motuum annuli et globi ut 1000 ad 1060402.] lb. lin 7 [ut 
1000 ad 10604.2;J lb. lin 10 [ut a86 ad 89343 et 1000 ad 
106042 conjunctim. id est, ut 1 ad 2919. lb. lin. 20 [eva
deret minor quam prius in ratione 2 ad .'$. Ideoq: annuus 
mquinoxiorum regressus jam esset ad 20° 11' 4ft' ut 1 ad 
7298, ac proinde fieret 9" 57''' 42.J Pag 473 lin 27 [Cum 
igitur inclinatio illa sit 231 graduum, diminuendus est 
motus 9" 57''' 42'v in ratione sinus 91706 (qui sinus est com
plementi graduum 231) ad radium ]00000. Qua ratione 
motus lie jam fiet 9" 8'" 8'v. And a little after. Prmces
sio a vi Lunm oriunda 1,8".4"'. 4-,vi, ac tota Pnecessio 
annua a vi utraq: oriunda 52" Hi". lS'v. 

Si vis Lunm ad Mare movendum esset ad vim Solis ut 
4l ad 1 (nam proportio harum virium nondum satis accu
rate ex phmnomenis definire licuit) prodiret annua lequi
noxiorum prmcessio 50" 14''' ..... '$lV. QUa! cum phmDomenis 
congruit. Nam pnecessio illa ex observationibus Astrono
micis est vel 50" vel 51" circiter. 

Si altitudo Terrie ad ....Equatorem superet altitudinem 
«tius ad polos milliaribus plusquam ] 7. materia ejus rarior 
erit ad circumferentiam quam ad centrum, et pnecessio 
a!quinoxiorum ob altitudinem illam augebitur & vicissim ob 
raritatem diminuetur. 

Descripsimus jam systema Solis Terrie et Planetarum : 
8uperest ut de Cometis nonnulla a<ljiciantur. 

fFol' obviating the objection you make against the 3d 

Corollary of Prop. VI Lib. III, you may add to the end of that 
Corollary these words. Hoc ita se habebit si modo ma-

5-2 
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teria sit gravitati sure proportionalis & insuper impcnetra
bills adeoq: ejusdem semper densitatis in spatiis plenis. 

I am yr most humble Servant 

London Feb. 19 17H. 

For eluJ Rud}l' COTES Profeuor of ..4.,trcnwmy, 
at kiB Chamber in Trinity College in Cam
bridge. 

LETTER XXXVII. 

COTES TO NEWTON. 

Is. NEWTON. 

sr. Febr. 23d 17:~ Cambridge 

I have received Your last. As I reviewd the xxtl• 
Proposition I perceiv'd it was by a slip of the Pen that 
You had put Sf instead of 8f lines in Your former Letter. 
I choose this number rather than sa for the reason which 
You gave & because the fraction is more simple & already 
in usc amongst the French. I am satisfied that these exact
nesses, as well here as in other places, are inconsiderable 
to those who can judge rightly of Your book: but ye gene
rality of Your Readers must be gratified wth such trifles, 
upon which they commonly lay ye greatest stress. I thank 
You for the information You have given me concerning 
the new Scholium to the Xlvth Proposition. You have very 
easily dispatch'd the 32 Miles in Prop. XXXIXth, I think You 
have put that matter in the best method which the nature 
of the thing will bear. 

Your addition to ye 3d Corollary of Prop. vrth does not 
seem to come fully up to ye Objection. Your words are 
[Hoc ita se habebit si modo materia sit gravitati swe pro
portionalis & insuper impenetrabilis adeoq: ejusdem lIemper 
densitatis in spatiis plenisJ. Now by materia You mean 
the quantity of Matter & this You had always estimated 
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by its Vis inertia!, & therefore it will be supposed that You 
do in this place so estimate it: but if materia be here taken 
in this sense the Objection will not be obviated. Perhaps 
wtth some alteration of my words, which You may be 
pleased to make, the addition may stand thus [Hoc ita se 
habebit si modo magnitudo vel extensio materia! in spatiis 
plenis, sit semper proportionalis materia! quantitati & vi 
Inertia! atq: adeo vi gravitatis: nam per hanc Proposi
tionem constitit quod vis inertia! & quantitas materia! sit 
ut ejusdem gravitas] 

In the XIXtb Proposition pag. 422. lin 9 I will put [I ad 
289] & in line 13th [ut 289 ad 288] in line 15th [289], in line 
16th [288] according to Your former directions·. In the 
25th & 28tb lines I would omit ye tractions fr; & write [ut 
126 ad 125] & [ut 125 ad 12(i]: for my computation makes 
the former proportion to be 126,4402~ ad 125,4402~ & the 
latter to be 12",80897 ad 125,80897. In Page 423 line 11th I 
would put [ha! tres rationes 126 ad 125, 126 ad 12*, & 100 

ad 101]. lb. lin 27th [ut 1 ad 289]. lin 28th [est tantum 
pars $] line 3l't [vis centrifuga $] in ye last line [pars 
tantum m]' Page 224. line 1 at I would put [per polos 
280 ad 229] & ye rest accordingly taking the measure of a 
mean degree to be 57280 Toises. 

In the xxtb Proposition, page' 425, line 8th, You have 
altered thus [Unde tale confit Theorema-vel, quod pe-
rinde est, ut quadratum sinus recti Latitudinis. Et in 
eadem ~iter ratione triplicata t augentur arcus graduum 
Latitudinis in Meridiano. ldeoq: cum Latitudo Lutetia! 
&c.] I think the word triplicata ought to be omitted: it 
should be [Et in eadem circiter ratione augentur arcus 
graduum &c]. I suppose by some inadvertency the mis
take arose from this, That the degree under ye £quator is 

• I n letter of Feb. 12. 
t In Newtoo'slUS. the word is Inpli« (No. 138.) 

• 
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to degre!C: uuder Pole CP to 'fub 
page 422). This proportion is no where mentioned in 
YOiiU papeef, but duess YC)%i to 
added it or to y' UUHie Y'fHiB 
Rule compleat for finding the measure of a degree under 
any LiBtitudu, 

'Wden I forit%!C:dy UpHiS this I m!C:d!C: the 
lowing alteration in order to examine the numbers of Your 

tale ThccfC)cfema, quod iUi'iUlnellbZ'?fl 
pOndC)iis ut menZ'BHieJ graduZ' uniuJ Mendiimo 
gendo ab £quatore ad Polos sit quam proxime ut sinus 
veri?::&i latituciUni) dUdlic:;istre, quod p,3)inde ut 
ratUHi sinus iucti lulil?::&dini). Nam M pmlutur pJCi 

AB x PQ cub - PQqq N pro ABqq - PQqq & 0 dru 
ABqq 

AB~B:Qq (vid: fig: p. 422) erit gravitas sub £quatore 

ad uueeSsum alii? quovis CqjUi )inus 
M 

tus latitudinis est existente R radio, ut 1 ad RR SS 

MN CtI MNN C'II + o· + - 0- Lc. graqH) uniuZ' 

Meridiano ad £quatorem, erit ad excessum tUUS in alio 

locH 1 ad ~8 0 8 x 5 00 ~ + 3 x 5 x 7 ()3 StJ + 
uRR 2 x 4 x 

Itaq: cum sit AB ad PQ ut 280 ad 229, & Lutetire Parisi. 
orum in latitudine 4S,r. 50' longitudo penduli singulis minu. 
tis Z'Heundii HJcillantRZ' sit pedHm PaicfZ'RHHsiurn 
linearum 8-&-; longitudines vero pendulorum requalihus 
temporibus in locis diversis oscillantium sint ut tyHavitateJ . 
londit'ido £quetJjie ed pedum trium 
linearum 7,48, sub Polo erit pedum trium & linearum 9,89: 
mensura vero gradus unius ad £quatofoHi erit H:;?xapeda~ 
rUffl L3788, Polus"~ orit 575)£), si mJjqBj 
inter gradus latitudinis 48 & 49 ponatur esse Hexapedarum 
57200. Et simili comquto coufit Tabuh? Z'cqueoZ'. 
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In making these rules I take the measure of a degree 
at any point of the Meridian to be proportionable to ye 
Radius of the cunature of ye Ellipsis at that point, or 
which is ye same thing to be proportionable to y. Cube of 
yt part of the Radius of y. curvature which is intercepted 
between y. point proposed in y. Ellipsis & the point where 
the Radius intersects y. greater Axis; and ye angle made 
by that intersection I take for the measure of the Latitude. 
Thus I had then altered ye place, but I think this exact
neBS is not nece888.rY; for ye following terms of these 
series are inconsiderable in respect of the first, & the figure 
of the Earth is not exactly Elliptical & the solution of the 
Problem will be more simple without it, by taking ye 
length of y. Pendulum under the ..Equator to ye length 
under the Poles in the proportion of 229 to 2S0, & the 
Measure of a degree at the ..Equator to y8 measure at ye 
Poles in the triplicate proportion of 229 to 2S0 or as 228 to 
231 or 76 to 77, & in both cases by making the increment 
from the ..Equator to be as the square of y. sine of ye Lati
tude or as the versed sine of the doubled Latitude. 

AJJ to the Table of the lengths of Pendulums & the 
measures of Degrees I beleive Your Readers would rather 
desire it were computed to y. difference of S2 Miles than 
to that of 17 Miles, & I do not see any use of it as it now 
stands for which the Table made to the difference of 32 

Miles may not sene. If You agree to this Proposal, I will 
compute it as you shall direct either by the Series or the 
other way. It must be placed after Your account of the 
Obsenations & thereby some small changes will be made 
in the context which You may be pleased to send me. 

What I have further observed as to this Proposition is 
as follows. You have put down Gorem Latitudo 140°.15'. by 
ye obsenations of Des Hayes tis 140°.400'. In Your account 
of Picard's experiment of an heated wire You say [in igne 
posita] De la Hire says only [car M: Picard ayant expose 
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les corps a gelee, les mettoit ensuite aupres du feu 1 or near 
the fire. By my computation the observation at Guada
loupe reduced to the Equator gives the di1I'erence of 2,29 

lines, that at Martinique 2,81 lines, exceeding Your limit of 
2i lines; the rest fall within Your limits. After [auctus 
in ratione differentiarum fiet milliarium 82] I would add 
[& diameter secundum Equatorem erit ad diametrum per 
pol08 ut 128 ad 122] for as 1,07 to 2 so is m to m. 
Speaking of the Shadow of the Earth in Lunar Eclipses 
You say [diameter ejus ab Oriente in Occidentem ducta, 
major erit quam diameter ejus ab Austro in Boream ducta 
excessu 56"..fere] 1 think it should be 4-1"; for the mean 
Horizontal Parallax of ye Moon in Syzygiis being 57'.80", 

the Parallax of ye Sun 10", & the Suns mean diameter 
82'. 12"; the diameter of ye Shade will be 4-988", add 70" 

upon account of the Atmosphmre & the diameter will be 
5058", which divided by 128 gives 4-1". At the end of this 
Paragraph You have [Et distantia mediocris centrorum 
Terrae & Lunae erit 60! semidiametrorum Terrae] which I 
do'nt well understand. In ye last Paragraph You have (et 
Pendula isochrona longiora forent in Observatorio Regio 
Parisiensi quam ad ..Equatorem excessu semissis digiti cir
citer] 1 suppose it should be [longiora forent ad ..Equatorem 
quam in Observatorio] And a little lower You have [Sed 
& diameter umbrae Terrae -maJor foret-excessu 2'.405" 

seu parte duodecima diametri Lunae] I think it should be 
[excessu 2', seu parte decima sexta diametri Lunae] 

In the Memoires of the Royale Academie for the Year 
1708 there are one or two observations of the lengths of 
Pendulums, besides those which You have related in Your 
ffistory from other Memoires & from the Observations 
faites en plusieurs voyages. 

Taking ye semidiameters of the Earth to be as 229 & 
280 insteaa·of 228 & 229, I have made a small alteration in 

. Proposition XXXIXtb which I will not trouble You with since 
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I think I do understand Your thoughts 88 to that Proposi
tion. The conclusion of it puts me in mind of an allowance 
which ought to be made in Prop. xxxv 11th on account of 
the Moons coming nearer to y8 Earth in Syzygiis & going 
further from it in Quadraturis than In her mean distance 
at the Octants. But this allowance would increase the 
number '* so much as to give some disturbance to the 
XXXIXth Proposition & the Scholium of the IVth 88 they now 
stand, unless You think fit to ballance it some other way, 
for there is a latitude in that XXxvllth Proposition. 

I am, sr, Your most Humble Servant 

For sr IsAAO NEWTON CIt Ail Howe 
m 8' Martin', Street in IAicuttJr 
FieldI London 

LEITER XXXVIII. 

NEWTON TO COTES. 
sr 

ROGER COTBS. 

I have reconsidered the third. Corollary of the VIth Pro
position.' And for preventing the cavils of those who are 
ready to put two or more sorts of matter you may add 
these wordJsJ to the end of the Corollary. Vim inertim 
proportionalem esse gravitati corporis constitit per experi
menta penduloruID. Vis inertiae oritur a quantitate materim 
in corpore ideoq: est ut Etius massa. Corpus condensatur 
per contractionem pororum, & poris destitutum (ob impeni
trabilitatem materim) non amplius condensari potest; ideoq: 
in spatiis plenis est ut magnitudo spatii. Et concessis 
hisce tribus Principiis Corollarium valet. 

Your emendations of the XIXth Proposition may all 
of them stand. 

In the emendation of the xxth Proposition pag 425 
lin. 8 the word triplicata should be struck out 88 you 
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observe. The rest may stand unto the words [Et simili 
computo fit Tabula sequens J correcting only the numbers 
as you propose & putting the numbers 229 & 280 instead. of 
689 & 692. The Table is computed to ye excess of 17 miles 
rather then to that of 82 miles. because that of 17 is the 
least that can be & is certain upon a supposition that the 
earth is uniform. that of 82 is not yet sufficiently ascer
tained. & I suspect that it is too big. 

After the last observations of Des Hayes ending wth 

these words [et quod in insula S. Dominici eadem esset 
pad. 3. lin. 7J add this Paragraph. 

Deniq: anno 1704. P. Fuelleus invenit in Porto-belo in 
America longitudinem Penduli ad minuta secunda oscil
lantis esse pedum trium Parisiensium et linearum s-h. id 
est tribus circiter lineis breviorem quam in Latitudine 
LutetiE Parisiorum; & subinde ad insulam Martinicam 
navigans invenit longitudinem Penduli isochroni esse pe
dum trium Parisiensium et linearum sf. 

Latitudo autem Paraibm est fF 88' in austrum et ea 
Porto-beli ", 88' in boream, et Latitudines insularum &c. 
You may here put the Latitude of Goree l' 40'.. I have 
not books by me to examin it. 

Let the next Paragraph run thus. Observavit utiq: 
••••••••• ad ignem calefacta evasit pedis unius cum quarta 
parte linem •••••.••• In priore casu calor maJor fuit quam in 
posteriore. in hoc vero maJor fuit quam calor externarum 
partium corporis humani. Nam metalla ad solem lestivum 
valde incalescunt •••••.••. scd excessu quartam partem linee 
unius vix superante .•.•••••• differentia prodiit non minor 
quam II! line:e non multo maJor quam linearum 2f. Et 
inter hos limites quantitas mediocris est 2 fo-. Propter 
calores locorum in Zona torrida negligamus tres decimas 
partes linem ct manebit differentia duarum linearum cir
citer.... ••• ••• jam autus in ratione dift'erentiarum fiet milli 
arium plus minus 82. Est igitur excessus ilie non minor 
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quam milliarium 17, non multo m'\ior quam milli. 
anum 82. 

I think the words [excessu 5(f' fere] are right. fFor the 
Moons parallax 57' 80" must have an increase in t.he 
proportion of 8! miles to the earths semidiameter, that is 
an increase of 28", WCh doubled give 5(f' to be added to ye 
diameter of the earths ahadow. fFor the Suns diameter & 
parallax remain without sensible alteration. And for ye 
same reason 1 take [excC88U 2' 45'1 to be right. 

In the calculation of the Moons force (Prop. XXXVII) 

your scruple may be eased (I think) by relying more upon 
the observation of the tyde at Chepstow then on that 
at Plymouth, but I have mislaid my copy of the calcu
lation. If the nearer access of the Moon to the earth 
in the Syzygies then in the Quadratures create any diffi
culty be pleased to send me a copy of the calculation & 1 
will reconsider it. The Latitude of Paris should be 48gr 50'. 

I am S' 
Yo' most humble Servant 

London Feb. 26 17~. 
For t1ae Rnd M' ROOER COTES Profeaor 

of Altronomy at hie chamber in 
Trinity Col~ in Cambridge. 

LETTER XXXIX. 

COTES TO NEWTON. 

Is. NBWTON 

S' Febr. 28th m~ 

1 have look'd over Your new addition to ye 3d Co
rollary of ye Vlth Proposition, but 1 am not yet satisfied 
as to the difficulty, unless You will be pleased to add, 
that it is true upon this concession that the Primigenial 
particles out of which the world may be supposed to have 
been fram'd (concerning which You discourse at large in 
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y. additions to Your Opticks pag. 343 & seqq.) were all of 
them created equally dense. that is, (as I would rather 
speak,) have all the same vis Inertile in respect of their 
real magnitude or extension in spatio pleno. I call this a 
concession. because I cannot see how it may be certainly 
proved either a priori by bare reasoning from the nature 
of the thing, or be inferrd from Experiments. I am 
not certain whether You do not Your self allow the 
contrary to be possible. Your words seem to mean 80 in 
pag: 347. lin: 5 Optic: [forte etiam & diversis densita
tibus diversisq: viribus] 

I do not clearly understand how You would have y. 
alteration settled in Prop: xxth, I mean that which begins 
with [Unde tale confit Theorema] & ends with [et simili 
computo confit Tabula sequens]. You may be pleased to 
send me a transcript of ye Context leaving void spaces for 
the Numbers. You may let me know at y. same time 
time whether You choose 57200 or 57230 Toises for the 
Measure of a degree between the Latitudes 4oSo. '90. I 
suppose You retain Sf lines for y. length of y8 Pendulum. 

I am satisfied that 56" is the right increase of y. shadow 
of ye Earth, 'twas my oversight in making the figure of y. 
shadow to be similar to that of y. Earth. 

As to the xxxvllth Proposition, I take it that the 
Moons force must be augmented in her Syzygies & 
diminished in her Quadratures in the proportion of 407 to 
46 nearly. Whence by my computation, if nothing else be 
altered in the Proposition, S will be to L nearly as 1 to 
5 f. To make S to L as 1 to 4o-to or 40 t i instead of 
putting L + t S to t L - t 8 as 7 to 40, it may be put 

l! L + t S to 46. 6 L - f S as 11 to 6. But this proportion 
47.7 . 

of 11 to 6 falls without y. Limits at Bristol & Plymouth. I 
shall therefore leave it to Your self to settle ye whole 
Proposition as You shall judge it may best be done. In 
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y8 xxvlIlth Proposition I shall hereafter take notice, that I 
find the proportion to be as 69n to 70n instead of 68H 
to 69+¥-. I think 69 to 70 may every where be used. 
Your Copy of ye XXXV 11th Proposition is as follows *. {Vis 
Lunm ad mare movendum colligenda est ex ~us pro
portione ad vim Solis, et luBe proportio eolligenda est 
ex proportione motuwn mans qui ab his viribus oriuntur. 
Ante ostium fluvii A"ona ad lapidem tertium infra Bri8-
toliam. tempore verno et autumnali totus aqure aseensus 
in eonjunetione et oppositione Luminarium, observante 
Samtcele Sturmio, est pedum plus minus 45, in Quadraturis 
autem est pedum tantum 25. Altitudo prior ex summa 
virium posterior ex eorundem t differentia oritur. Solis 
igitur et Lunae in £quatore versantium et medioeriter 
a Terra distantium sunto vires S et L, et erit L + S ad 
L-Sut 45 ad 25 seu 9 ad 5. 

In portu Plymuthi Il"stus maris (ex observatione Sa
mtcelia 00lepr6881') ad pedes plus minus sexdecim altitudine 
medioeri attollitur, ac tempore verno et autumnali altitudo 
IBstus in syzygiis superare poteat altitudinem «tius in quad
raturis pedibus plus septem vel octo. Si maxima harum 
altitudinum differentia sit pedum octo, erit L + 8 ad L - 8 
ut 20 ad 12 seu 5 ad 3. Donee aliquid certius ex phe
nomenis constiterit. assumamus· L + S esse ad L - S (pro
portione mediocri) ut 7 ad 4. 

Cmterum ob aquarum reciprocos motus mstus maximi 
non incidunt in ipsas Luminarium syzygias sed sunt tertii a 
eyzygiis ut dictum fuit, et incidunt in horam Lunarem plus 
minus tricesimam sextam a syzygiis, id est, in horam 
solarem tricesimam septimam circiter. Oritur hic matus 
ab actione LUIl8! in tUus prmcedente appulsu ad meridianum 

• I have transcribed the Proposition from Newton's MS. Nos. 193, 194. Cotes not 
having copied it into this draught of his letter. The heading i8 .. Invenire yim LUDIe 

ad MaTe movendum." 
t sic. 
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loci et hie appWsus praecedit restum in portu BriBtolim 
horis plus minus septem, ideoq: ineidit in horam 80larem 
post syzygias et quadraturas tricesimam cireiter. Eo 
autem tempore Luna distat a Sole 15!- gr. cireiter. Et 
Sol in hac distantia minus auget ac minuit motum marls a 
vi Lunm oriundum quam in ipsis syzygiis et quadraturis, 
in ratione Radii ad eosinum distantim hl\ius duplicate seu 
anguli 80 i gr. hoc est, in ratione 7 ad 6 eirciter; ideoq: in 
superiore analogia pro S scribi debet t S 

Sed et vis L in Quadraturis ob deelinationem Lunm 
diminui debet. Nam Luna in Quadraturis tempore verno 
et autumnali extra mquatorem in declinatione graduum 
plus minus 28 i versatur, et Luminaris ab .cEquatore decli
nantis vis ad mare movendum diminuitur in duplicata 
ratione sinus eomplementi declinationis quamproxime, & 
propterea vis Lunm in his Quadraturis est tantum t L. Est 
igitur L + t S ad t L - t S ut 7 ad 4. Et inde fit S ad L 
ut 7 ad 88 vel 1 ad 4 t. 

Est igitur vis Solis ad vim Lunm ut 1 ad 4 t quam 
proxime. Et hane proportionem donee aliquid eertius ex 
observationibus aceuratius institutis eonstiterit, usurpare 
licebit. Unde cum vis Solis sit ad vim gravitatis in 
superfieie Terrm ut 1 ad 12868162, vis Lunm erit ad vim 
gravitatis ut 1 ad 2729610 circiter. 

Corol. 1. Cum aqua marls vi Solis agitata ascendat ad 
altitudinem pedis unius & undecim digitorum cum quad
rante, eadem vi Lurue aseendet ad altitudinem pedum 
novem, & vi utraq: ad altitudinem pedum undeeim cireiter, 
et ubi Luminaria sunt in peripis, ad altitudinem pedum 
duodecim & ultra, prlBSertim ubi lBStus ventis spirantibus 
acljuvantur. Tanta autem vis ad omnes marls motus 
excitandos abunde sufficit, et quantitati motuum probe 
respondet. Nam in maribus •... } 
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LETTER XL. 

COTES TO NEWTON. 

SF March 13U1 17-¥. 

I received Your last of the 26th of February in due 
time & by the next post I sent You wth one or two other 
things a Transcript of the xxxvuth Proposition as it now 
stands in Your Copy. Having received no Letter from 
You since that time I fear there has been some miscarriage. 
About two sheets of the md Book are composed. but 
expecting Your answer I have not yet given leave to print 
them off. Your most humble. 

LETTER XI.I. 

NEWTON TO COTES. 
SF 

I have not yet been able fully to settle the Theory of 
the XIXth. xxth. XXXVlth XXXVIIth & xxxlxth Propositions & 
that of the Scholium to the IVth• But I think to let the 
Scholium of IVth Proposition be set at the end of the 
xxxv nth because it depends on a Corollary of that Propo
sition. And therefore you may let the Press go on at 
present without it & set it aside till you come to the 
xxxvuth Proposition. But let the new Corollary - to ye md 

Proposition be printed at the end of that Proposition. 
And in the third Corollary to ye vth Proposition strike out 
the word [novissimam.] & let the words in the latter part 
of ye Corollary run thus [Et hinc Jupiter & Saturous prope 
coojunctionem se invicem attrahendo sensibiliter perturbant 
motus mutuos, Sol perturbat &c]. In my copy it is prope 

• Sent Feb. 2. See p. 57, note·. 
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conjunctionem novissimam. If it be so in yours, the word 
novissimam is better omitted. 

I thank you for explaining yor objection against ye 
third Corollary of the sixt Proposition. That Corollary & 
the next may be put in this manner. Corol. 3. Spatia 
omnia non sunt requaliter plena. Nam si spatia omnia 
mqualitcr plena essent, gravitas specifica fiuidi quo regio 
aeris impleretur, ob summam densitatem materim, nil ce
deret gravitati specificre argcnti vivi vel auri vel corporis 
cqjuscunq: densissimi, et propterea nec aurum neq: aliud 
quodcunq: corpus in aerc descendere posset. N am corpora 
in fiuidis, nisi specificc graviora sint, minime dcscendunt. 
Quod si quantitas materim in spatio dato pcr rarefactionem 
quamcunq: diminui possit, quidni diminui possit in infini
tum? Corol. 4. Si omnes omnium corporum particulm 
solidm sint ejusdem densitatis neq: absq: poris rarefieri 
possint, Vacuum datur. Eijusdem densitatis esse dico 
quarum vires inertim sunt ut magnitudines. Corol. 5. Vis 
gravitatis diversi est generis a vi magnetica. Nam attractio 
magnetica non est ut materia attracta. Corpora aliqua 
magis trahlmtur, alia minus, plurima non trahuntur; Et 
vis magnetica in uno ct eodem corpore intendi potest & 
remitti, estq: nonnunquam longe llU\ior pro quantitate 
materim quam vis gravitatis, et in recessu a magnete de
crescit in ratione distantim non duplicata sed fere triplicata 
quantum ex crassis quibusdam obscnationibus animadver
tere potui·. 

In the tenth Proposition pag. 417 lin 11 for [viginti et 
unius] read [triginta.] & lin. 12 for [320] read [459] & lin 
17 for [800] read [850]. 

• Allhe meeting of the Royal Sociely two days af\erwarcU, Newlon propo&ed tbat 
lIalle, and Hauubee should make experiments witb .. the great loadstone," in order 
to find the tlue law or the deereue. "which he believed would be nearer the cuhee 
thau tbe squares." See also J"u,....' Book, Marcb 27, Apr. 3, \\lay 15. Jun. 12,26. 
Pllil. T ........ Jul.-"ept. 1712. Jun_Aug. 1715. Coulomb', experiments witb the 
Tonion Balance fint eAtabliabed the law 10 be u the squares. 
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I hope to send you the XIX & xxth PropositioDs emend. 
ed within a Post or two. I am sr 

yor most humble Servant 

-Mar. 18th 17~th 

For the R- Mr COTES Prof.or of 
Altronomy in the U"iIl6rNY of 
Cambridge 

To be ¥ at Tri"ity College. 

LETTER XLII. 

NEWTON TO COTES. 

Is. NEWTON. 

sr London Apr. 3 1712. 

I have been diverted a few days wth some other inter
vening business, but now send you the emendations of ye 
Xlxth xxth & xxvtht PropositioDs, as follows. 

Prop. XIX. Prob. n. 

lnvenire proportionem a.3:i8 Planet<B ad dia1Mtr08 eidem 
perpendicularea. 

Picartus mensurando areum gradus unius et 22'. 55" 
inter Ambianum & Malvoi8inam, invenit areum gradus unius 
esse hexapedarum Parisiensium 57060.. Unde ambitus 
Terrie est pedum Parisiensium 128249600, ut supra. Sed 
cum error quadringentesimIB partis digiti tam in fabrica 
instrumentorum quam in applicatione eorum ad observa
tiones capiendas sit insensibilis, et in Seetore decempedali 
quo Galli obseryarunt Latitudines loeorum respondeat 
minutis quatuor seeundis, et in singulis observationibus in
cidere possit tam ad centrum Sectoris quam ad ejus cir
cumferentiam, et errores in minoribus areubus sint maJoris 

• The date is in Cotes's hand. 
t This is an oversight, u this Jetter doe. not contain an, emendations of Prop. nv. 

and in his next letter he speake of bis having sent hid corrections of the 19th and 20th 
Propositions, mllring no mention of the 25th. 

6 
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momenti: -ideo CassinUB jussu Regio 
• V""" Irutoriam ..tea

mensuram TerrlD per majora loeorum demiCII RegiCII ScienMrG 

intervalla aggressus est, et subinde amao 1700. 

per distantiam inter Observatorium Regium Pari8iet&le et 
villam Colioure in ROUBBillon & latitudinum differentia 
fP. IS', supponendo quod figura TerrIB sit sphIBrica, invenit 
gradum unum esse bexapedarum 57292, prope ut NorwoodU8 
noster antea invenerat. Hie enim circa annum 1635 men· 
surando distantiam pedum Londinensium 905751 inter 
Londinum et Eboracum & observando differentiam Lati. 
tudinum 2IT. 2S' eollegit mensuram gradus unius esse pedum 
Londincnsium 367196, id est, hexapedarum Parisiensium 
57800. Ob magnitudinem intervalli a Caaaino mensurati, 
pro mensura gradus unius in medio intervalli illius id est 
inter Latitudines 45IT & 4fP usurpabo bexapedas 57292. 

Unde, si Terra sit spbrerica, semidiameter ejus erit pedum 
Parisiensium 19695539. 

Penduli in Latitudine Lutetice Pari8iorum ad minuta 
secunda 08cillantis longitudo est pedum triumParisiensium & 
linearum st. Et longitudo quod IBic} grave tempore minuti 
unius secundi cadendo describit est ad dimidiam longitu
dinem penduli hl\ius in duplicata ratione circumferentim 
circuli ad diametrum ejus (ut indicavit HugeniU8) ideoq: est 

pedum Parisiensiii 15, dig. I, lin. 2it, seu linearum 21740!t. 

Corpus in cireulo, ad distantiam pedum 19695589 a 
centro, singulis diebus sidereis horarum 28. 5t1. "," unifor
miter revolvens, tempore minuti unius secundi describit 
arcum pedum 1~,6228+, cujus sinus versus est pedum 
0,05236558, seu linearum 7,54064. Ideoq: vis qua gravia 
descendunt in Latitudine Lutetice est ad vim centripetam 
corporum in ..Equatore a TerrlD motu diurno oriundam ut 
2174-1t ad 7,54064. 

t ! is altered by Co~ in the MS. to I~. 
~ Altered by Cote. to 1436,223. 
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Vis centrifuga corporum in ..Equatore est ad vim 
centrifugam qua corpora directe tendunt a Terra in 
Latitudine Lutetim in duplicata ratione Radii ad sinum 
complementi Latitudinis illius, id est, ut 7,540640 ad 8,27-. 

Addatur hec vis ad vim qua grana descendunt in Lati
tudine L~, et corpus in Latitudine LuUtim vi tota 
gravitatis cadendo, tempore minuti unius secundi describet 
lineas 2177,52t seu pedes Parisienses 15, dig. I, & lin 5,52t. 

Et vis tota gravitatis in Latitudine illa erit ad vim centri
petam corporum in ..Equatore Terrm ut 2177,51t ad 7,54064. 

seu 289 ad 1. 

Unde si ~PBQ figuram Terrm designet jam non am
plius spheriCi sed revolutione Ellipseos circum axem 
minorem PQ genitam. sitq: ACQqca canalis aqUIB plena. 
a polo Qq ad centrum Cc, & inde ad ..Equatorem.Aa per
gens: debebit pondus aqUIB in canalis crure ACctJ esse ad. 
pondus aqUIB in crure altero QCcq ut 289 ad. 288, eo quod 
vis centrifuga ex circulari motu orta partem uoam e pon
deris partibus 289 sustinebit ac detrahet, et pondus 288 in 
altero crure sustinebit reliquas. [In the rest of the XIXth 

Proposition proceed according to the former corrections 
untill you come at page 484 t, where read] ad. ipsius 
diametrum per polos ut 280 ad. 229. Ideoq: cum Terrm 
semidiameter mediocris juxta mensuram Ca88ini sit pedum 
Parisiensium 19695689. seu milliarium 8989 (posito quod 
milliare sit mensura pedum 5000) Terra altior erit ad. 
..Equatorem quam ad POI08 excessu pedum 85820, seu mil
lialri}um l71. 

Si Planeta major sit vel minor quam Terra manente 
~us densitate ac tempore periodico revolutionis diUI'lUlB, 
manebit proportio vis centrifugm ad. gravitatem, & prop
terea mane bit etiam proportio diametri inter pol08 ad. 

• Altered by Cotes to 3.'JR1. 
:: Thi. ahould be 424. 

t Altered by Cotes to 32. 

6-2 
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diametrum secundum mquatorem.. At si motus diumus in 
ratione quacunq: acceleretur vel retardetur, augebitur 
vel minuetur vis centrifuga in duplicata ilia ratione, et 
propterea differentia diametrorum augebitur vel minuetur 
in eadem dupUcata ratione quamproxime. Et si densitas 
Planetm augeatur vel minuatur in ratione quavis, gravitas 
etiam in ipsum tendens augebitur vel minuetur in eadem 
ratione, et differentia diametrorum vicissim minuetur in 
ratione gravitatis auctm vel augebitur in ratione gravitatis 
diminutm. Unde cum Terra respectu fixarum revolvatur 
horis 2S. 5(( Jupiter autem horis 9.56', sintq: temporum 
quadrata ut 29 ad 5 et densitates ut 5 ad 1 : differentia 
diametrorum Jovis erit ad ipsius diametrum minorem ut 
29 5 J 
- )( - x - ad 1, seu J ad 8 quamproxime. Est igitur 
5 1 229 

diameter Jovis ab oriente in occidentem ducta ad ejus 
diametrum inter polos ut 9 ad 8 quamproxime, et propterea 
diameter inter polos est s5"l. lIme ita se habent ex hy
pothesi quod uniformis sit Planetarii materia. Nam si 
materia densior sit ad centrum quam ad circumferentiam, 
diameter qUIe ab oriente in occidentem ducitur erit adhuc 
major. 

Jovis vero diametrum qum polis ejus interjacet minorem 
esse diametro altera Caaainua dudum observavit, et TerrE 
diametrum inter polos minorem esse diametro altera pate
bit per ea qUIe dicentur in Propositione sequente. 

In the xxth Proposition page 425 lin. 8, read. Unde 
tale confit Theorema, quod incrementum ponderis pergendo 
ab £quatore ad Polos, sit quam proxime ut sinus versus 
Latitudinis duplicatre, vel, quod perinde est, ut quadratum 
sinus recti Latitudinis. Et in eadem circiter ratione au
gentur arcus graduum Latitudinis in Meridiano. Ideoq : 
cum Latitudo Lutetim ParUiorum sit 48gr.50, ea locorum 
sub £quatore oor".oo', ct ea locorum ad .Polos gorr & 
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duplorum sinus versi sint ] ]8840, 00000 et 20000, existente 
Radio 10000, et gravitas ad Polum sit ad gravitatem ejus 
sub £quatore ut fl9 ad 228, & excessus gravitatis ad polum 
ad gravitatem sub £quatore ut I ad 228: erit excessus 
gravitatis in Latitudine Lutetim ad gravitatem sub £qua-

118840 
tore, ut 1 )( -- ad 228 seu 5667 ad 2280000. Et propterea 

20000 . 

gravitates tote in his locis erunt ad invicem ut 2285667 ad 
2280000. Quare cum loogitudines pendulorum equalibus 
temporibus 08cillaotium sint ut gravitates, et in Latitudine 
LuUti~ Pari8iorum longitudo penduli singulis minutia 8e

cundis oscillantis sit pedum trium Parisiensium & 8! li
nearum, longitudo penduli sub £quatore superabitur a 
longitudine synchroni penduli Pariaien8i8, excessu linee 
unius et 92 partium millesimarii linem. Et simili computo 
confit Tabula sequens. 

Latitudo Longitudo llen_ura 
padua unlua Loci. Peniluli. 
In Meridiano 

Urad. Peel. Lin. Hesaped. 
0 3 . 7,4063 56907 
5 3 • 7,4078 56913 

10 3 • 7,521 56930 
15 8 • 7,592 56957 
20 3 • 7,689 56995 
25 8 . 7,808 570401 
80 8 • 7,94-5 57095 
85 8 • 8,098 571540 
400 8 • 8,260 57218 
405 8 • 8,4027 57288 
406 3 • 8,4061 57296 
407 3 • 8,4094- 57809 
408 8 • 8,528 57822 
49 8 • 8,561 57385 
50 3 • 8,594- 57348 
55 3 . 8,756 574012 
60 8 . 8,909 574071 
65 3 • 9,046 57525 
70 3 . 9,165 57571 
75 3 . 9,262 57602 
80 3 • 9,883 57626 
85 3 . 9,876 57653 
go 3 • 9,391 57659 
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Constat autem per hanc Tabulam &c 
ILec ita se habent ex hypothesi quod Terra &c 
Jam vero Astronomi aliqui in longinquas regiones &c. 
Deinde anno 1682 D. Varini &c. 
Posthac D. Couplet filius anno 1697 
Annis proximis (1699 & 1700) D. Des Hayes &c 
Annoq: 1704 P. Feuelleus invenit in PoIr}tobelo in 

America Longitudinem Penduli ad minuta secunda oscil
lantis esse pedum trium Parisiensium et linearum tantum 
5n' id est tribus fere lineis breviorem quam LutetiIB 
Parisiorum, sed errante Observatione. Nam. deinde ad 
insulam Martinicam. navigans invenit longitudinem Penduli 
isochroni esse pedum tantum trium Parisiensium et linea
rum 5H. 

Latitudo autem Paraibm est fP 88' ad austrum et ea 
Portobeli fF 88' ad boream, et Latitudines insularum 
Cayennm, Gorem, Guadaloupm, Martanicle, Granadm, Sti 
Christophori & Stl Dominici sunt respective 4P 55', 14P 400', 
14P 00', 14P 4040', 1211' ft, 17(1' 19' & IfF 48' ad boream. Et 
excessus longitudinis Penduli ...•.• auxerint. 

ObseM'avit utiq: D. Picnrtus quod virga ferrea, qum 
tempore hyberno ubi gelabant frigora erat pedis unius 
longitudine. ad ignem calef acta evasit pedis unius cum 
quarta parte linem. Deinde D. de la Hire .•..•• cum dua
bus tertiis partibus linem. In priore casu calor major fuit 
quam in posteriore, in hoc vero maJor fuit quam calor 
externarum partium corporis humani. Nam. metalla ad 
solem lestivum valde incalescunt. At virga penduli ...••• 
quam hyberno, sed excessu quartam. partem linem unius 
vix superante. Proinde ••...• di1ferentia ilIa prodiit haud 
minor quam 1 H- linem, haud major quam. 2t linearum. Et 
inter hos limites quantitas mediocris est 2h linearum. 
Propter calores locorum in Zona torrida negligamus h 
partes linem et manebit differentia duarum linearum. 

Quare cum differentia illa per Tabulam prrecedentem 
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ex hypothesi quod Terra ex materia uniformiter densa 
constat, sit tantum 1 ~·linem: exce8SUS altitudinisTelTlB 
ad mquatorem supra altitudinem ~us ad polos, qui erat 
milliarium 17 t, jam auctus in ratione difFerentiarum, fiet 
milliarium 81 it, Nam tarditas Penduli sub £quatore 
defectum gravitatis arguit; et quo levior est materia eo 
ml\ior esse debet altitudo ~us ut pondere suo materiam 
sub Polis in mquilibrio sustineat. 

Hinc figura umbrm Terrm per eclipses Lunm determi
nanda, non erit omnino circularis sed diameter ejus ab 
oriente in occidentem ducta, ml\ior erit quam diameter 
ejus ab austro in boream ducta, excessu 55" circiter. Et 
parallaxis maxima Lunre in Longitudinem paulo ml\ior erit 
quam ejus parallaxis maxima in Latitudinem. Ac Terrre 
semidiameter maxima erit pedum Parisiensium 19764080, 

minima pedum 19609860 & mediocris pedum ] 9686945 quam 
proxime. 

Cum gradus unus mensurante Picarto sit hexapedarum 
57060, mensurante vero Ca88ino sit hexapedarum 57292: 
suspicantur aliqui. .•.•. seu parte duodecima diametri Lunm. 
Quibus omnibus experientia contrariatur. Certe Cassinus, 
definiendo gradum unum esse hexapedarum 57292, medium 
inter mensuras su&s omnes, ex hypothesi de requalitate 
graduum assumpsit. Et quamvis Picartua ill Gallim limite 

. boreali invenit gradum paulo minorem esse, tamen N or
woodus noster in regionibus magis mensurando maJus 
intervallum, invenit gradum paulo majorem esse quam 
Ca88inus invenerat. Et Ca88inus ipse mensuram Picarti 
ob parvitatem intervalli mensurati non satis certam & 
exactam esse judicavit ubi mensuram gradus unius per 
intervallum longe ml\ius definire aggressus. DifFerentim 
vero inter mensura8 Ca88ini, Picarti & Norwoodi aunt prope 

• NewtoD bad wriueD 92. but Cotes has altered it to 87. See Cotes', Dut letter. 
t Cotes haa drawD a liDe rouDd the • aDd written Ii by tbe side of it, 
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insensibiles & ab insensibilibus obsenationum erroribus 
facile orin potuere, ut nutationem axis Terrie prleteream. 

Pag. 424 lin penult. read 229 ad 228. 

The rest of the Propositions to Prop. XXXVI, may 
continue as they are, w th y8 corrections already sent you. 
I will speedily send you the corrections of ye XXXVI, XXXVII, 

& XXXIX Propositions. 
I am 

yor very humble Senant 

IsAAC N BWTON. 

The following is in Cotes's hand. 
19688725 
197140886 

394008611 

"Maxima 19767630 
Minima 19609820 

Mediocris 19688725 
Sem4• Sph: lEqu: 197140886 J9701805 Media Mediarum." 

LETTER XLIII. 

NEWTON TO COTES. 

sr London Apr Sib 1712. 

I sent you by Dr Bently my emendations of the 19th & 
20th Propositions, & now send you those of the 36th & 37th• 

When you have perused them I should be glad to have 
your thoughts upon them, & if any thing else want to be 
corrected before you come at ye 39th Proposition. In my 
next I intend to send you my emendations of that Propo
sition. 

I am 

yor most humble Servant 

For tlle RDd M' COTES ProfUIOr of Altro
nom.v, tJt Ail chamber in Trinity Colkge 
in Cambridge. 

Is. NBWTON. 

All that is preserved of the emendations of Prop. XXXVI. is contained 
in a small slip of paper (No. 192); it relates to the Corollary and is 
as follows: 
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.. In Prop. XXXVI. pag. 464 lin. 3, read 85820; & lin. 9 read, et 
digitorum undeeim cum triente, Eat enim hlllC mensura ad mensuram 
pedum 85820 ut I ad 404088." 

Cotes, however, afterwards (letter of Apr. 26) altered the numbers 
in the Corollary otherwise, and the changes together with his other 
suggestions were approved of by Newton (letter of May 10). 

The emended form of Prop. XXXVII. coincides with Newton's pre
vious copy (a transcript of which Cotes sent him Feb. 28), as Car as the 
middle of the 2nd paragraph except that "earundem" appears in the 
right gender. It is not necessary therefore to print that common part 
again, but it will be sWlicient to begin our transcript at the point where 
the first correction shews itself. (Nos. 195-198) ... "Si maxima harum 
altitudinum difFerentia sit pedum novem, erit L + 8 ad L - 8 ut 20~ ad 
11~ seu 4.1 ad 28. Qum proportio satis congruit cum priore. Ob 
magnitudinem metus in Portu Biltolw,·, obsenationibus Sturmli 
magis fidendum esse videtur, ideoq: donee aliquid cemus constiterit, 
proportionem 9 ad 5 usurpabimus. 

ClI!terum ob aqua.rum reciprocoa motus, II!Btns muimi non incidunt 
in ipsas Luminarium syzygiato, sed sunt tertii a syzygiis ut dictum fuit, 
sen proxime tertium LUDII! post syzygias appulsum ad meridianum 
loci, vel potius tertium post tertiam circiter vel quartam a syzygiis 
horam appulsum ad meridianum loci. lEstas et hyelDS maxime vigent, 
non in ipsis 8Olstitiis, sed ubi sol distat a novissimis 80lstitiis decima 
circiter vel undecima parte totius circuitos, seu gradibus plus minus 
85. Et similiter muimus matus maria oritur ab appulsu LUDll! ad 
meridianum loci ubi Luna distat a Sole decima. vel nndecima parte 
motus totius ab matu ad matum, seu gradibus plus minus septendecim 
cum dimidio. Et Sol in hac distantia minus auget vel diminuit motum 
maris a vi Lunm oriundum quam in ipsis syzygiis et quadraturis in 
ratione Radii ad mnum complementi dista.ntia· hujus duplicatm sen 
anguli graduom 85, hoc est, in ratione 1000000 ad 819152; ideoq: 
in analogia superiore pro 8 scribi debet 0,8191528. 

Sed et vis Lunm in Quadraturis, ob Declinationem LUDII! ab ~ua
tore, diminui debet. Nam Luna in Quadraturis vel potius in gradu 
17~ post Quadraturas, tempore lEquinoctiorum, in Deelinatione gra
duum plus minus 22 & 21' versatur. Et Luminaria ab lEquatore 
Declinantis vis ad mare movendom diminuitur in duplicata ratione 
sinus complementi Declinationis quamproxime. Et propterea vis 
LUDll! in his Quadraturis est tantum 0,85589968 L. Est igitur 
L + 0,81952* 8 ad 0,85589968 L - 0,8 I 952· 8 ut 9 ad 5. 

Prmterea. diametri Orbis in quo Luna abeq: excentricitate moveri 
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deheeef; BUnt iuvicem ad Proh~ u;s;vm,) : distali'k,in 
Lun&! a Terra in Syzygiis est ad distantiam ejus in Quadraturis ut 6g 
ad 70 ca!teri£! hliKibus. Et distant;n ejus in 17 ~ eyzygii£! zRbi 
II!8tlRZi maxirozz£! h£!neratUlR ad diKhelltium gradzz hi a 
raturis ubi a!stus minimns gt'neratur ut 83,8817 ad 840,8817, id est, ut 
1 ad 1.0119286 vel 0,9882125 ad 1. Unde fit 1,01l9286L + 0,8191528 
ad 0,~?h82125 uf; 5. ad L 
ad 

Corol. 1. Cum igitur aqua vi Solis agitata ascendat ad altitudinem 
pedis unius et digitorum undecim cum triente, eadem vi LUDll! ascendet 
ad liltitudinem octll nOVegL Tanta ngtem vis 

4:)eKOI. 2. Cgm vis ad mare movenhum &c. 
Corol. 3. Quoniam vis Luna! ad mare movendum est ad Solis vim 

COll""lll~em Ui ad I, vires (per C,}rlil, 14 l,XVI LihL 
BULt densit;s;tne COrplieZZlli LuneR holis diallietmrum 
rentum conjunctim: erit densitas Luna! ad densitatem Solis ut 40; ad 1 
directe et cubus diametri Luna! ad cubum diametri Solis inverse, id 
est, diaRlli0tri medi'lli'rc'3 appliZZZZZZtne Lunle d Soli} eint 3 I' 
et 12") 09112" 10000, DensiteRK autem )iliUS erat 
densitatem Teme ut 100 ad 896 et propterea densitas Luna! est ad 
densitatem Teme ut 49112* ad 8g600 seu 81 lid 05. E13t ihitur 
LUlliL llensius magis t"m:ntre qZ"lnlR Cerra 

Corol. 4. Et cum vera diameter Luna! (ex observationibus Astro
nomicis) sit ad veram diametrum Terril! ut 100 ad 365, ('rit Massa 
LUZZlli mas£R~nm Terril! ad 

5. gravitllilR accelemt)i;s; in BUffillintcie L;S;eeR erit 
minor quam gravitas acceleratrix in superficie Terra!. 

Corol. 6. Et distantia centri Luna! a centro TCrrIl! erit ad distan-
tiam (K(ntri LeneR a COllillilYlYi cenfRm ~rn ,UD&! 'f(rrIl! ut 
ad 

Corol. 7· Et distantia mediocris centrorum Luna! ac Terril! a!quaIis 
erit mnlYimis Tellia! semifinnletris quam fmxime~ hfam 
semifinmeter mlLeima flYit CLO(iensizz;s;g :TI97640~tZj Et 
modi semidiametri 6o} ~uantur pedibus 1190782815. Et si hll!O sit 
distantia centrorum Solis et Luna!, eadem (per Corollarium novissimii) 
erit distantinm centC ~Luna! a Kelmmuni O(llieitatis LuueR 
Tcm;s; 11%t 40} 09~, qu11% proindz, pedn~~ 16116&00li. Et enm 
Luna revolvatur respectu fixarum diebus 27 horis 7 & minutis primis 
48 ~ sinus versus anguli '1uem Lunli tempore minnti unim primi 
suo meK11%IO (limmUlili pravitati( lililfltrum )"ma! ac descPh£t 

• The lu& two figures are altered by COlee to 51. Tbe" D" iD .. eiDt" (liD. 18), 
tbe .. 2" iD liD.:n & lhe" 5" iD liD. 6 (p~ 91) seem ajyyK to him~ 
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est 1,275285, existente Radio 100,000000,000000. Et ut Radius est 
ad hunc &inum velBum ita sunt pedes n61I6185 ad pedes 140,807586. 
Luna igitur vi illa qua retinetur in orbe, tempore min~ti unius primi 
cadendo describeret pedes 140,807586. Et ha?c vis (per Corol. Prop. m 
est ad vim gravitatis nostrre in orbe Lunle ut 177~ ad 178~; proindeq: 
corpus grave in orbe Lunle ad distantiam pedum 1190782815 a centro 
Terrre, vi gravitatis nostrte in Terram cadendo, tempore minuti unius 
primi describeret pedes 1 ',8908, & ad sexagesimam partem distantim 
illius, id est ad distantiam pedum 1984688 a centro Terrie, vigravitatis 
in Terram cadendo tempore minuti unius secundi describeret etiam 
pedes 140,8908, at ad distantiam pedum 19694278 a centro Teme 
cadendo eodem tempore minuti unius secundi describeret pedes 
15,1217 seu pedes 15, dig. 1, et lin. 5~ . Et hac vi gravia cadunt in 
superficie Terrie in Latitudine urbis Lutetim Parisiorum, ut supra 
ostensum est. Et distantia pedum 19694278 paulo major est quam 
Terra? semidiameter mediocris, et paulo minor quam semidiameter globi 
cui Terra lequalis est, suntq: differentia! inaensibiles; ac proinde vis 
qua Luna retinetur in Orbe suo ad distantiam prtedictam semidiame
trorum 60h &i descendatur in Terram, congruit cum vi gravitatis quam 
experimur in superficie Terrie. 

Corol. 8. Distantia mediocris centrorum Lunm ac TerrIO lequalis 
est mediocribus TerrIO semidiametris 60~ quamproxime. Nam tot 
semidiametri mediocres sunt pedum 1191060172. 

Siquando mensurle graduum in meridiano, longitudes· pendulorum 
isochronorum in divelBis parallelis TerrIO, leges luxus & refluxus maris, 
diametri apparentes Solis et Lunm, & Lunm parallaxis horizontaIis ex 
phlenomenis accuratius determinatil! fuerint: licebit calculum hunc 
omnem accuratius repetere." 

LETTER XLIV. 

COTES TO NEWTON. 

S'. Cambridgo Aprill ,. 14th 1712 

I have received Your Letter by D' Bentley & the other 
which You wrote since. I have sent You two Proof 
Sheetst for Your revisal, having made some alterations in 
them dift'erent from Your Copy. 

In Page 379 line 6 I have put [lin. 2 -h] instead of 

• lie. t Cee, Ddd. pp. 377-392. 
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[lin. 2 !]. In line 10'h 1436,228 instead of ]48,6228. In 
line 21s', 2177,82 instead of 2177,52 

In Page 382 I have put the proportion of 280 to 229 

instead. of 229 to 288· and altered the latter part of y. 
Page accordingly & computed the Table anew ill the next 
Page. The Latter Column supposes the measure of a degree 
at y. Latitude of '-50. 41' to be 57292 Toises as I think You 
put it in Your Table. The two extreme numbers are as 
the Cubes of 280 & 229, In y. rest the increment from y • 
...Equator is as the Versed Sine of y. doubled Latitude. 

In Page 386 lin: penult. 1 ~ for 1 T!h. Page 387 
lin. 1 81 h for 81 1. Line 11th I have put other numbers 
for y. semidiameters of the Earth, which I desire You 
would examine, since there are different ways of coming 
at those numbers & I may not possibly have taken that 
which You like best. Line 21 at I P\lt 95 Miles for 940. 
Line 27th 2'. 411' for 2'. '-5. Line 32 NorwoodUB f&08ter in 
regionibuB ma,gi8 borealibtu, the word borealibus or some
thing to yt effect was omitted in Your copy 

In Page 389: line 26th I have put 8°. 24 for 9°. 84. In 
the last Period of ye same xxmd Proposition I have made 
an alteration which You will see. 

I think You have much improved the Method of the 
whole, but there seemes to be a mistake in y' Section of 
Prop XXXVII which begins with Prmterea diamari Orbia in 
quo Luna te. The Moons force in her Syzygies & Quad
ratures should be increased & diminished in the tripli
cate proportion of those distances to her mean distance 
reciprocally, Your correction is nearly according to y. 
duplicate proportion. I am streightned in time at present, 
& will explain myself more fully in my Next 

Your most humble Sen' 

RC 

• Slip of the pen for 228. 
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LETTER XLV. 

COTES TO NEWTON. 

sr. Cambridge April 16tb 1712. 

I hope You bave received the sbeets sent You by the 
Carrier for Your examination, with my Letter. I come 
now to the xxvth Proposition which I think were better to 
end thus •••.•• ad dies 865. 6h. 9'. id est, ut )000 ad 178725 
seu 1 ad ) 78 H. Unde ex proportione linearum T M, M L, 
datur etiam vis T M: & hm sunt vires Solis quibus Lunm 
motus perturbantur. Q. B.I. The two Periods which are left 
out may be removed to Prop: XXXVI for I think they are 
of no use till we come to that Proposition. If You remove 
them I suppose You will at the same time alter them, by 
putting in line 14th instead of ye proportion of 60!. to 60 
the proportion of ~ t to 89 t, if this be the Proportion 
which may at last stand in Corol. 6th of Prop. xxxv 11th. 

Now because the Proportion of 40 t to 89 t is made out in 
ye XXXVllth Proposition, the XXXVI & XXXVllth Propositions 
ought to change places, but this they cannot do because 
the XXXVllth does in other respects depend upon ye XXxVlth. 
Whence it appeares that there ought to be a further 
alteration in ye Form of these Propositions, that the former 
may not depend upon the latter. This may easily be done 
& I think the whole would be clearer & more Methodical 
if in ye former Proposition the Problem were to find 
neither ye force of ye sun nor the force of ye moon, but 
only their proportion to each other, & in ye latter the 
Problem were to find the proportion of both forces to ye 
force of Gravity. And thus ye 3d, 4th, 5th, 6th, 7th, & 8th 

Corollarys of ye xxxvllth will belong to ye former, & the 
Corollary of ye XXXVlth together with the lit & ~ corollarys 
of ye xxxvllth will belong to ye latter. There will be this 

• It should be i. 
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further advantage in the change, That in r 7th Corollary 
of r xxxvuth which will then be annex'd to ye former 
Proposition a good foundation may be laid for making out 
ye latter. In my Letter which I yesterday wrote to You 
I was somewhat in haste, I just 
mention'd a difficulty in Prop: 
XXXVII. Let STbe the Moons 
distance from r Earth when 
she is 1 ~ i from her Syzygies 
& QT be her distance at 17° i 
from her Quadratures & NT D 

her mean distance in ye Octants. 

A 
s 

I think the force of ye Moon must be increased at S in the 
proportion of MT cub to ST cub, & diminished at Q in the 
proportion of MT cub to Q T cub. Your last corrections 
increase it at Sin ye proportion of QT to ST, which is 
nearly in the proportion of MTq to ST quad. & diminish 
it at Q in ye same proportion. I could wish when the 
whole is settled that the proportion of "i to 1 may be 
retain'd for the sake of Proposition XXXIX.- I think 
there is no Proposition in Your Book which does more 
deserve Your care. 

LEITER XLVI. 
NEWTON TO COTES· 

sr London Apr. 22. 1712. 

I have run my eye over the two proof sheets & approve 
yor corrections. The sheets may be printed oft'. The xxvth 

Proposition may end thus._ad dies 865. 6h 9', id est ut 
1000 ad 178725 seu 1 ad 178H. Invenimus autem in Pro
positione quarta quod, si Terra et Luna circa commune 
gravitatis centrum revolvantur. earum distantia mediocris 

• "lDveDire P~ioDem A:qUiDoctiorum." 
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ab invicem erit 60* semidiametrorum mediocrium Terrat 
quamproxime. Et vis qua Luna in Orbe circa Terram 
quiescentem ad distantiam semidiametrorum 60 revolvi 
posset {est ad vim qua eodem tempore ad distantiam 
semidiametrorum 60 revolvi posset·,} ut 60i ad 60 & hlBo 
vis ad vim gravitatis apud nos ut 1 ad 60 x 60. Ideoq: vis 
mediocris AIL est ad vim gravitatis in superficie Terrat ut 
1 x 60t ad 60 x 60 x 60 x 178f!, seu 1 ad 688092,6. Unde 
ex proportione linearum TAl, ML, datur etiam vis T M. Et 
hlB sunt vires Solis quibus motus LunlB perturbantur. Q. B.I. 

I here referr the summ of ye forces upon t the Sun upon 
the earth & Moon to the Moon alone & therefore consider 
the earth as resting & referr its motion to the Moon. 

I am satisfied that the force of the Moon upon the Sea 
is in a triplicate ratio of her distance reciprocally & have 
altered the calculations accordingly, weh I send you in the 
inclosed paper together with the emendation of the 39th 

Proposition. 

Ff)1' 1M RDeI Mr CoTES, Profeaor of 
htf'onomy, at hie Chamher in 
Trinity Co/l8g6 in ~. 

I am 

yor most humble Servant 

Is. NEWTON. 

The" inclosed paper" mentioned at the end of this letter is a folio 
sheet (Nos. 202,208,208), and contains Newton's further corrections of 
Prop. xxxvu. called for by the two preceding letters, and also those of 
the 89th Prop. which he had promised in his letters of Apr. 8d and 
8th, (compare letters of March] 8, Feb. ]9, Feb. 16, and Feb. 12). 
It is not necessary to copy the whole of what relates to Prop. xxx~ 
Every useful end will be answered by giving only those parts of it 
where it differs from the copy which Newton had recently sent (Apr. 8), 
leaving blanks to represent what is common to the two. The paper 
begins as follows: .c In Prop xxxvu read Cll'terum ob aquarum reci-

• I have added the wom. between braces from the lat Ed. Tbe identity of termi
nation of the two clau_ with II revolvi pouet," combined with a li&&le bUIT)" in traD
IICrihilll, will readil, account for their omilliDa. 

t This should be "of." 
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proc08 motus ... seu proxime sequuntur tertium Lurue ... vel potius (ut a 
Sturmio notatur) sunt tertii post diem noruunii vel plenilunii, seu 
post horam a novilunio vel plenilunio plus minus duodecimam, adeoq: 
incidunt in horam a uovilunio vel plenilunio plus minus quadragesimam 
tertiam. Incidunt vero in hoc portu in horam septimam eirciter ab 
appulsu Lune ad meridianum loci, ideoq: proxime sequuntur appul
sum Lune ad meridianum ubi Luna distat a Sole vel oppositione Solis 
gradibus plus minus octodecim vel uovendecim in consequentia. lEstas 
•.. Sol distat a 80lstitiis decima eirciter parte totius eircuitus sen 
gradibus plus minus 86 vel 87 ..• a Sole decima circiter parte motus 
totius ab estu ad estum. Sit distantia illa graduum plus minus 18!. 
Et vis Solis in hac distantia Luue a syzygiis & quadraturis, minor 
erit ad augendum et ad minuendum motum ... sen anguli graduum 87, 
hoc est, in ratione 10000000 ad 79868.';5. Ideoq: ... debet 0,7986855 S . 
••. in gradu 18i post Quadraturas, in Declinatione graduum plus 
minus 22.18' versatur. • •••. est tantum 0,8570828 L. Est igitur 
L + 0,7986855 8 ad 0,8570828 L - 0,79868558 ut 9 ad 5 .••.• ut 69 
ad 70; ideoq: distantia •... CIl!teris paribus. Et distantim ejus in 
gradu 18~ a syzygiis .•. maximus generatur, & in gradu 18! a qua
draturis ubi mus minimus generatur, sunt ad mediocrem ejus distan
tiam ut 69,100682 & 69,899818 ad 69!. Vires autem Lune ad mare 
movendum sunt in triplicata ratione distantiarum inverse, ideoq: vires 
in maxima et minima harum distantiarum sunt ad vim in medi{o}eri 
distantia ut 0,9828616 et 1,017842 ad 1. U nde fit 1,01784-2 L 
+ 0,7986855 S ad 0,9828616 )( 0,8570828L - 0,7986855 S ut 9 ad 5. 
Et L = 4,48248. 

Corol. 1 & 2, as before. 
Corol. 3 .... ut 4,48240 ad 1. .. ut 4,482+ ad I .•• aint 81' 16"~ ... 

ut +891 ad 1000 ••• ad densitatem Terre ut 4892 ad 8960 seu 21 
ad I7. Est igitur ••• 

Corol. 4. • •• ad massaro Terre ut I ad 89,868. 
Corol. 5. ... erit quasi triplo minor ..• 
Corol. 6. • .• ut 40,868 ad 89,868. 
Corol. 7. Et mediocris dietantia centri Lune a centro Terril! erit 

aemidiametrorum maximarum Terril! 6O:l quam proxime. N am semi
diameter maxima Terral fuit pedum Parisiensium 19767680, et medi
ocria distantia centrorum Terrm et LUDe ex hujusmodi semidiametris 
601 constans, equalis est pedibns 1190999707. Et hee distantia (per 
Corollarium superius) est ad distantiam ... centro Terrm et Lunm ut 
40,868 ad 89,868, que proinde est pedum 1161492740. Et cum 
Luna ••. centrum Terrm et Lune describit est 1276285, existente ..• 
pedes 1161492740 ad pedes 14,811762. Luna ••• in Orbe, cadendo 
in Terram, tempore minuti uuius primi describet pedes ] 4,811762. 
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Et si b&!c via aogeatur ill ratione 177; ad 178: habebitur via tota 
gravitatia in Orbe LUD&! per CoroL Prop. m. Et hac vi Luna cadendo, 
tempore milluti* unius primi deecribere deberet pedes 140,89518. Et ad 
eexagesimam partem hujus dietantim, id est, ad distantiam pedum 
198~5 a centro Terril! corpus grave cadendo, tempore minuti unius 
eecundi deecribere deberet etiam pedes ] 4,895] 8. Diminuatur hlllC 
diatantia ill aubduplicata ratione pedum 14,89518 ad pedes ]5,12028, 
et habebitor distantia ped\lm 19701651 a qua grave cadendo, eodem 
tempore minoti \lniua secondi deecribet pedes 15,12028, id est pedes 15, 
dig 1, lin 5,82. Et hac vi ... urbia Lutetim ParUiorum, ut supra 
osteneum est. Est autem distantia pedum 19701651 paulo millor 
quun eemidiameter globi huic Terr&! &!qualia et paulo major quam 
Terril! hujua eemidiameter mediocria ut oportet. Sed dif£erentim aunt 
inaensibiles. Et propterea vis qua Lona .•. ad diatantiam maximarum 
Terril! eemidiametrorum 60*, ea est quam vis gravitatia ill auperfi.cie 
Terrlle requirit. 

Corol. 8. . •.. centrorum Terr&! et Lun&! est mediocriom Terrm 
eemidiametrorum 60l quam proxima. Nam eemidiameter mediocris 
qum erat pedum ]9688725 est ad eemidiametrum maximam pedum 
19767680, ut 60* ad 60l quamproxime. 

In his computationibua attractionem magneticarn Terrlle non con
aideravimoa, cujus utiq: qoantitaa perparva est et ignoratur. Siqoando 
Tero h8!C attractio investigari poterit, et meusura gradoum io meridiano, 
ac loogitudiues .•. paraUelia, legesq: motuum maria, & parallaxia Lunm 
cum diametris apparentibua Solis et Lun&! ex ph&!nomenis ..... 

The following are the correctioua of the 89th Prop. .. In the 
XXXIX'" Proposition pag 470 lin 28 write -- id est (cum Terrlle 
diameter minor PO vel aO sit ad diametrum majorem ..to ut 229 ad 
280,) ot 52441 ad 459; ai annolus iste Terram secundum lEqoa
torem ciogeret & uterq: simnl circa diametrum annoli revolTeretur, 
motos annuli easet ad motom globi interioris (per hujus Lemma m) 
ot 459 ad 52441 et ]000000 ad 925275 conjunctim, hoc est, ut 4590 
ad 485228, ideoq: motus annuli eaaet ad aummam motuum annuli 
ac globi ut 4590 ad 489818. Vnde ai annulus g1obo adhmreat, & 
motum BOom quo ipaiua Nodi seu puocta mquinoctialia regrediuntur, 
cum globo communicet: motus qui reetabit in annulo erit ad ipaius 
motum priorem ot 4590 ad 489818; et propterea motus punctorum 
8!Cluinoctialium diminuetur ill eadem ratione. Erit igitur motus an
nuua punctorum 8!Cluinoctialium corporis ex annulo et globo compoaiti 

• "mmuti" here & .. quam" p.98. liD. 20 hue beeu added bJ Cotes, who hu lDIde 
a uumber of other a\leratioos iu the lUS., the priDeip.1 of which are meDlioned iD 
Leuer XLV Ill. 

7 
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ad motum 2()1' 11' 46", ut 1486 ad 89848 et '590 ad 489818 con
junctim, id est, ut 100 ad 292868. Vires autem quibus &c. 

Pag. 4071 lin 19 write -- atq: adeo ad movenda puncta mqninoc
tialia evaderet minor quam prius in ratione 2 ad 5. Ideoq: annuus 
lEquinoctiomm regressus jam esaet ad 2()1' 11' 406" ut 10 ad 78092, 
ac proinde fieret 9" 56'" 50'r. 

Cmtemm hie motus ob iuelinationem plani lEquatoria ad planum 
EcliptiCle minuendus est, idq: iu ratione sinus 91706 (qui sinus est 
complementi graduum 28i) ad Radium 100000. Qua ratioue motus 
Ute jam fiet 9".7111.20'r. HIeC est annua Prmcessio lEquinoctiomm 
a vi Solis oriunda. 

Vis autem Lunm ad mare movendum erat ad vim Solis ut 4,4824-
ad 1 circiter. Et vis IAunm ad lEqninoctia movenda est ad vim Solis in 
eadem proportione. Indeq: prodit annua lEquinoctiomm Prmcessio a 
vi LUDJe oriunda 400" 58'" 22", ac tota Prmcessio annua a vi utraq: 
oriunda 50". 00'''. '2". Et hie motus cum phll!Domenis congruit. 
Nam Prmcessio mquinoctiomm ex Obeervationibus Aatronomicis est 
minutomm secundomm plus minus quinquaginta 

Si altitudo Terrie ad lEquatorem superet altitudinem ejus ad Poloe 
milliaribus plus quam 17 ~ materia ejus rarior erit ad circumferen
tiam quam ad centmm: et Prmcessio lEquinoctiomm ob altitudinem 
illam augen, ob raritatem diminui debet. 

Descripeim usjam Systema Solis, Terrie, LUDJe, et Planetamm: 
8Uperest ut de Cometis nonnnlla adjiciantur." 

LETTER XL VII. 

COTES TO NEWTON. 
Sf. 

I have received Your last, but have not yet had time 
to try the Calculations of the inclosed sheet. I am satisfied 
as to the xxvth Proposition, upon reconsidering it. 

In Page 441, lin: 25, the first & last numbers are 
868682 & 8620406: they should be 868676 & 8620'7. The .£qua
tion - which results from hence will be 

88t.87,I9 - 12807251,440.21+75578,14m.21-5082017,44a1' + 42456,tg.w4 - 0, 

• The followiDg is OD a separate piece of paper, (No. 2(9) : 
..£quatio fit 88487,19 -12307251,4h + 75678,14u - 5082017,44s8 + 42456,19~ = 0. 

lode z - 0,00719, CT = 1,00719, .A T = 0,99281 adeoq: CT ad .AT ut 70.041 ad 
m,041, sive ut 7~ ad m~ vel 70~ ad mAo 

Vera Radix iterato examine eat, 0071900057 ter exam: 
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of which I find the Root to be 0,007]900057. If You 
approve of it I would alter the bottom of the Page thus 
[obtinetur III requalis 0,00719, & inde semidiameter CT fit 
1,00719 & semi diameter .A. T 0,99281. qui numeri sunt ut 
70i:r; & 69-h quam proxime. Est igitur distantia LUDf8 a 
Terra in Syzygiis ad ipsius distantiam in Quadraturis 
(seposita scilicet Eccentricitatis consideratione) ut 69-h ad 
70-h vel numeris rotundis ut 69 ad 70] This will cause 
an alteration in the xxlXth Proposition & in the XXXII" 

page 450. 
I have not computed the alterations for the XXIXth ., 

not knowing whether You will chuse the whole numbers 
69 and 70 or the fractions 69-h & 70-h. 

As for the other place in page 450th I took the numbers 
69 & 70 that I might find what alteration would arise in the 
conclusion of ye XXXlld Proposition. The result of my 
computation is as follows. Pag: 450. lin: 18 [69 ad 70] 
Lin: 20. [si capiatur angulus 16".21'''. s,r. s01 Page 45~. 
lin: 5. [erat S2". 4lJ."'. 7,r] Lin: 8, [illud est 17'''. 4S,r. 111 
Lin: 10. [relinquit 16". 16'''. 87'r. 4021 Page 453. Lin: 22, 
[fit S9°. S8'. 7". 50'''] Lin: 23. [19°. 409'. s". 55"1 Lin: ult: 
[seu 89.6855] Page 454. Lin: 3. rid est, ut 9,0827ti406,ATq] 

Page 455, Lin: 4 [prodibit 0,1188502]t Lin: 6. [est 1°.29'. 
5S".8"1 'Lin: 7 [subductis re1inquit ISO. 19'. 5". 52"'] Lin: 9 
[relinquit 841°. 400'. 540". s'''] Lin: 12 [qui propterea erit 
19°. IS'. 1". 22"1 

In finding the Number 0,1188502. I supposed ye ordinate 
e Z to bisect ye base NT by which meanes the series for ye 
Area TZe F converged quicker than the other for the 
Area NeZ, 80 yt on account of this Latter I would not 
depend upon the last figure 2, I think the other are right. 

• Th_ alteratioDl of Prop. XXIX. form the subject or Letter L 
t This correction. though approved by Newton. was subsequently modified (II alao 

the four £ollowing corrections which depend upon it). The result which is substituted 
for it in the 2nd Ed. leads to the value .1188496 for the area or the curve N, F n: ill 
the lit F..d. it is .1188478. 

7-2 
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In Line 14th You have 1!t. 20'. 81". 1'" from Flamsteeds 
Tables. By Your Theory in Dr Gregory tis 19°.21'. 22".8"'-. 

So in the following Proposition, page 456. Lin 13 You 
have !t. 10'. 4(/' j by Your Theory tis 9°. u'. 8". 

There will need some other alterations in Prop. xxxmd 

& its Corollary upon account of those in the preceding 
Proposition. You seem to depend too much upon Your 
Readers quickness when you say [ut rem perpendenti con
st.a.bit] I hope when You review the whole You will make 
it easier to apprehend the agreement of the two Con
structions. 

I do not rightly understand line 12th of page 458 
[Inclinationis autem Variatio tantum augebitur per deere
mentum sinus IT, quantum diminuitur per decrementum 
motus Nodorum] 

I think I had observed nothing further before we come 
to ye XXXVlth Proposition. 

I am, sr, 
Your most Humble Servant 

Trinity College Apr. 24th 1712 ROGER COTBS. 

For sr IaAAO NEWTON tit Ail H_ 
in & Ma.m,,', St-retA in Leicuter 
FiWlI London. 

LETrER XLVIII. 

COTES TO NEWTON. 
sr. April 26th 171t. 

I have examin'd your last Emendationst of the xxxvnth 

Proposition. I am very glad to see the whole so perfectly 

• N ewtoo, io hie Oellt letter, adopts this correction aod t.be followiog ooe. After
wards, howe",", (Letter LII.) appareotly forgettiog that he had already giveo direc:
tiolUlabout them, he orden 19".21'.20".45'" to be written io p. 455, and 9".11'.3" in 
p. 466. Cotes, in hill reply, (Letter LIII.) proJlOll4!l to write 19".21'.21".60''' in 
p. 455, which N ewtoo approves, ( Letter LV.) 

FIUBBteed'. Tabla here refelT4!d to, are printed at the end of his Doctrine of til. 
Sphen, Loodon, 1680. 

t Sent in the Letter of Apr. 12. 
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well settled & fairly stated, for without reg~ to the 
conclusion I think ye distance of 1 Bi degrees ought to be 
taken & is much better than 171 or 15! & the same may 
be said of ye other changes in ye principles from which the 
conclusion is inferr'd. 

In examining Your Numbers I found it necessary to 
alter most of them, I here send you others {instead of 
them I for your approbation. 

Prleterea diametii Orbis in quo Luna ...... sunt ad 
mediocrem «tius distantiam ut 69,098747 & 69,897845 ad 
691. Vires autem Lunle ... ad vim in mediocri distan
tia ut 0,9880427 et 1,017522 ad 1. Unde fit 1,017522 L 
+ 0,7986855 S ad 0,9880427 x 0,8570327 L - 0,7986855 S ut 9 ad 
5. Et Sad L ut 1 ad 4,4815. Itaq: cum vis Solis sit ad 
vim gravitatis ut 1 ad 12868200 vis Lunle erit ad vim 
gravitatis ut 1 ad 2871400. 

Corol.l. Cum igiture aqua vi Solis agitata ascendat 
ad altitudinem pedis unius & undecim digitorum cum 
octava parte digiti, eadem vi Lunll9 ascendet ad altitudi
nem octo pedum & digitorum octo. Tanta autem vis-

Corol. 2. Cum vis LUD119 ad mare movendum sit ad 
vim gravitatis ut 1 ad 2871400-

Corol: 3. Quoniam vis Lunle ad mare movendum est 
ad Solis vim consimilem ut 4,4815 ad 1 ...... et 82'.12") ut 
4891 ad 1000. Densitas autem Solis ...... ad densitatem 
Terrll9 ut 4891 ad 3960 seu !u ad 17. Est igitur ...... 

Corol: 4 ...... ad massam Terrll9 ut 1 ad 89, 871. 

Corol: 6 ...... ut 40,871 ad 89,871. 

• The word .. igitur" is omitted iD the 2Dd F.d., Deither does it appear iD NewtoD'. 
fint copy of the Prop. which is giveD at the eDd of Letter XXXIX. 

After the worde .. digitorum octo," the seDteDce is cODtiDued as follow. iD the 2nd 
Ed., .. & vi utrlque ad altituwDem pedum decem cum &emisae, & ubi Luna est in 
Perigeo ad altituwDem pedum duodecim cum semieee & ultra, pr_rtim ubi ..E.tus 
veDtie .pirantibua adjuvatur. Tanta autem vis ........ correspoDding to Newton's copy 
just referred to. Cotes'. om_ion of these worde iD this draught of his letter probably 
arose from the fact of Newton's hayiDg omitted the pusage in the emelldatioDi sent iD 
his Letter of Apr. 8. 
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Corol: 7 ...... ut 40,871 ad 89,871, qwe proinde est 
pedum 11614098840 •••••• ita Bunt pedes 11614098840 ad pedes 
140,811888 •••••• Et hac vi Luna cadendo, tempore minuti 
unius primi describere deberet pedes 140,89517 •••••• et ha
bebitur distantia pedum 19701678 a qua grave cadendo, 
eodem tempore minuti unius secundi describet pedes 
15,12028 ••• 

In the XXXIXth Proposition. Vis autem Ll1IUB ad mare 
movendum erat ad vim Solis ut +,.,g15 ad 1 circiter .•.••• 
Pnecessio a vi Lurue oriunda 40". 52"'. 52". ac tota Pne
cessio annua a vi utraq: oriunda 50".00"'. 12". Et hie 
motus ••.••• 

The xxxvith Proposition depends upon the latter part 
of the xxvth, & must therefore stand as in the former 
Edition. I have altered the Corollary of it thus 

Corol. Cum vis •••••. ad vim gravitatis ut 1 ad 289 ..... 

mensura pedum Parisiensium 85820, vis Solaria de qua 
egimus, cum sit ad vim gravitatis ut I ad 12868200 atq: 
adeo ad vim i11am eentrifugam ut 289 ad 12868200 seu 1 ad 
40+527, emciet ut ••••.• mensura tantum pedis unius Parisien
sis & digitorum undeeim cum oetava parte digiti. Est 
enim hme mensura ad mensuram pedum 85820 ut 1 ad 
M527. 

I have altered the xxxvmth Proposition thus. Pag: 467. 
lin: 10 [id est, ut 89,871 ad J & 100 ad 865 coqjunctim, seu 
1079 ad 100; Unde cum mare nostrum vi LUD/e attollatur 
ad pedes 8f, lluidum Lunare vi Teme attolli deberet ad 
pedes 9s1 ...... excessu pedum 187 

Your very Humble Servt . 

. R CoTES. 
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LETTER XLIX. 

NEWTON TO COTES. 
sr 

The corrections made in yor last of Apr. 24th may all 
stand. In ye XXIXth you may use either y' whole numbers 
69 & 70 or the fractions 69-J;,; & 7Ok. In pag 455 lin 14 & 
pag 456 I have put the motion of the Nodes of Moon from 
y' Equinox & should have put it from ye fixt starrs. In y' 
first place therefore for ]~20' Sl" 1'" write 19°.21'.22". S'" 

In y' second for gO. 10' 40" write gO. 11'. S". 

In pag. 458 lin 11. write. [Et in eadem ratione minue
tur etiam Inclinationis V ariatio.] And strike out the rest 
to the end of the Paragraph. 

In ye XXXlIld Proposition, pag 456, instead of y' words 
[ut rem perpendenti constabit] may be written [ut rem 
perpendenti & computationes instituenti constabit.] And 
the numbers in this Proposition are to be suited to ye 
alterations made in ye preceding Proposition as you men
tion. 

I am 

London Apr. 24th• 

1712 

yor most humble Servant 

For the RDd Mr ROGER COTES ProfellOr 
of Alt7'O'llOfnY, at Air CluJmber in 
:znnily ColUge in Cam1widge. 

LETTER L. 

COTES TO NEWTON. 
sr 

Is. NEWTON 

I have received Your last, & taking the whole numbers 
69 & 70, the alteration in Pag: 442.t lin. penult. will be 

• The poet mark is Ap. 29. 
t Prop. XXJJI'. Invemre Variationem Lunle. 

Digitized by Coog Ie 



1041 CORRESPONDENCE OF 

[68,68i7 ad numerum 69. Quo paeto tangens anguli CTP 
jam erit ad tangentem motus medii ut 68,6877 ad 70, & 
angulU8 CTP in Octantibus, ubi motU8 medius est MP. 
invenietur 44JI'. 27'. 2S": qui subductus de angulo motus 
medii W relinquit Variationem maximam 82'. 82". Bec 
ita se haberent si ...... & Variatio maxima qwe secus 
esset 82, 82",- jam aueta in eadem ratione fit SS'. 10".t] 

You go on thust. BEC est ejus magnitudo in mediocri 
distantia Solis a Terra, negleetis differentiis qUlB a curva
tura Orbis magni maJoriq: Solis actione in Lunam falcatam 
et novam quam in gibbosi & plenam, oriri possint. In 
aliis distantiis Solis a Terra, Variatio maxima est in ratione 
quae componitur ex duplicata ratione revolutionis Syno
dicae Lunaria (dato anni tempore) directe, et ratione anguli 
CTa directe, & triplicata ratione distantiae Solis a Terra 
inverse; id est, ex triplicata ratione revolutionis synodicae 
Lunaris directe et triplicata ratione distantiae Solis a Terra 
inverse. Ideoq: in Apogaeo Solis Variatio maxima est 
88'. II" & in ejus Perigaeo 87'. 24", si modo eccentricitas 
Solis sit ad Orbis magni semidiametrum transversaD1 ut 
16H ad 1000. 

Bactenus Variationem investigavimus in Orbe non 
eccentrico in quo utiq: Luna in Octantibus suis semper est 
in mediocri sua distantia a Terra. Si Luna propter eccen
tricitatem suam, magis vel minus distat a Terra quam 
si locaretur in hoc Orbe, Variatio paulo major esse potest 
vel paulo minor quam pro Regula hic allata: sed excessum 
vel defectum ab Astronomis per Phenomena determinan
dum relinquo. 

I was going to diminish § Your numbers 88'. n", & 

• 32'.34" in Newton', MS. 
t W.I2" in Newton', MS. 
t N 01. 149, 150. 
, In tbe margin of Newton'. MS. (No. 149,> Cotes bas actuallJ made this diminu

tion, as be bas done above, in the caM of tbe DumbeD 3'2'. 34" ud W. 12" at the end of 
the extract inclOlled within brac"eta. 
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37'. 2'" by iJ.N which is nearly the diminution if those 
numbers are right, which I am forc'd to take upon trust 
not knowing how to state the proportion of the Moon's 
Periodical Revolutions nor consequently of her Synodical 
in the Apogee & Perigee of y8 Sun. But I cannot fully 
satisfy my self about Your Rule. As I take it, the dupli
cate ratio of y8 Synodical revolution of y8 Moon & ye 
simple ratio of ye angle CTa compose not the triplicate 
ratio of ye Synodical revolution alone but this triplicate 
ratio directly & y8 simple ratio of ye periodical revolution 
inversly: the angle CTa being as r Synodical revolution 
directly & ye Periodical revolution inversly. I have be~des 
some scruple about introducing y8 ratio of ye angle C Ta, 
I have not throughly considered the thing, but I qumry 
whether it will not be sufficient to make the compounded 
ratio consist only of r duplicate ratio of ye Synodical 
revolution directly & y8 triplicate ratio of y8 Sun's distance 
inversly according to y8 16th Corol: of Prop: LXVlth Lib. 1. 
I have transcribed ye whole yt You may review it and 
order it as You think it should stand. 

Your &c. 
May day 1712. R C. 

In his answer to this, (May 10,) Newton adheres to the statement 
that the Variation is proportional to 

(Moon's synodical period)1 dato afmi tempore)( /. OTa 
(distance between Sun &-Moon)' 

Cotes then (May 13) further explains his reasons for thinking that the 
/. OTa should be cancelled. Not receiving an answer, he writes again 
(May 25) to draw his attention to the point, and has the gratification 
of finding (see letter of May 27) that Sir Isaac has been convinced by 
his arguments • 

.. 
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LETTER LI. 

COTES TO NEWTON. 
sr. 

I fear I give You too much trouble with my Letters, 
but I think this will be my last till we come to the Theory 
of Comets. In the Corollary of the xxxmd Proposition I 
put 16".19"'.27". instead. of 16". IS"'. 41" l. I am not cer
tain how You would compute that motion, & therefore I 
mention it to You, I found it by this Proportion: As 
19°. IS'. 01". 2S'" to 19°.21'.22". S'" so 16".16'''. S7". 42" to 
16". 19"'. 2tt". 56'. 

In Your last letter You order page 458. lin 11. thus. 
[Et in eadem ratione minueter etiam Inclinationis Variatio] 
This will cause some alteration in the following Corollarys 
& in the xxxvtb Proposition unless You design to consider 
the Moons Inclination only as moving in Orbe circulari. 

At the bottom of Page 461 You make use of 5°.17'. 4ft' 
& 5° for the extream Inclinations; In Dr Gregorys Astro
nomy You have 5°.17'.20" & 4°.59'.85". Which I suppose 
You find to be more agreeable to observations. 

In the first Paragraph of y. New Scholium- to Prop: 
xxxvth You have [ad 11'. 50" circiter ascendit, & additur 
medio motui Lunm ubi Terra pergit a Perihelio suo ad 
Aphelium & in opposita orbis parte aubducitur] As I take 
it, the words additur & 8ubducitur should change places. 
You have not mention'd how to find this ...Equation in 
every place. 

In the second Paragraph concerning the Annual ...Equa
tions of the Moon's Apogee & Node You have fo~gotten 
to mention when they must be added & when 8ubstracted. 

In the third Paragraph You say [Per Theoriam gravi
tatis constitit etiam quod actio Solis in Lunam paulo m~or 

• See the remarb which follow tbe Letter. 
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sit ubi transversa diameter Orbis Lunaria transit per Solem 
quam ubi eadem ad rectos est angulos cum ~ea Terram 
& Solem jungente & propterea Orbis Lunaris paulo minor 
est in priore casu quam in posteriore] I think it should be 
[paulo major est in priore] 

In the fourth Paragraph concerning ye Equation of y. 
Moon arising from,. position of her Nodes which You call 
Semutria 8ecunda, You have [additur vero medio motui 
LUJUe dum Nodi transeunt a Solis Syzygiis ad proximas 
Quadraturas & aubducitur in eorum transitu a Quadraturis 
ad Syzygias] As I apprehend it ye words additur & BUbduci
tur should change places. 

The sixth Paragraph I do not understand. The Equa
tion which You there describe seems to be established not 
so much from Observations as from the Theory of gravity, 
but I cannot perceive how it answers Your design ex
press'd in these words. In Perihelio Terrie propter maJo
rem vim Solis Apogleum Lunle velocius movetur in epicy
clo circum centrum D (I suppose it should be centrum C) 
quam in Aphelio, idq: in triplicata ratione distantim Terre 
a Sole inverse. Ob equationem centri Solis in argumento 
annuo comprehensam Apogmum LUDle velocius movebitur 
in epicyclo in duplicata ratione distantiIB Terne a Sole 
inverse. Ut idem adhuc celerius moveatur in ratione sim
plici distantim inverse, sit &c.· Now the Equation which 

• We will add the remainder of the. paragraph from Newton's MS. (No. 170): 
.. sit TD ellc:entricitaB primo Equata, et producatur TD ad E ut lit DE ad TD ut 

duplum ellC8Dtrieitatia Solie ad radium Orbis magDi &eU 33i ad 1000. Capiatur aogulue 
EDF lI!Qualis argumeDto BDIIDo, vel quod periude est, agaotur parallelm TS Be DF 
solem vel8UB, et sit DF ipsi DE lIIQualis, et .rit DTF equatio aDllua apogei LUllm 
& FTS distaDtia Solis ab apogeo LUlie ter equata, & TF eltC8Dtricitu LUDm bis 
mquata ill apocmum LUDe ter equatum tendeD!." 
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You describe in what follows does not in the least, as I see, 
depend upon the Sun's Anomaly but intirely upon y8 
Annual Argument of the Apogee. You will perhaps more 
easily perceive my difficulty if I tell You how I think the 
..tEquation should be stated to answer what was propos'd. 
Let CTD be ye JEquatio Semeatria describ'd in ye preced
ing Paragraph; produce CD to E, so yt DE may be to 
CD as sst to 1000; make the angle EDF equal to the 
Sun's Anomaly, & the line DF equall to DE, & joyn TF: 
then will D T F be the second annual ...:Equation of y8 
Apogee & TF be the Eccentricitas Lunm bis mquata in 
Apogmum Lunm ter mquatum tendens. 

------~T~------------------------------~---------~------~B 

The following Paragraph concludes thus·. Ducantur 

• The former part of this paragraph is as follows., (No. 170): "Per eaDdem sra"i
tatis Theoriam Sol fortius &git in LUDam aDDuatim ubi apogeum LUDe et perigeum 
Solis CODjUDgUDtur quam ubi 0ppoDuDtur. Et iDde orinnlUl' equatioD. due periodical, 
uua medii motus LUD." altera apogei ejll8: qne quidem equatioD. Dulle aUDt ubi 
apogeum LUDe "el OOojUDgitur cum perigeo Solis "el eidem oPpoDitul', et maxime iD 
apog_rum quadraturia. ID a1iia apogeorum po8itionibua datam habeDt proportionem 
ad iDvicem, IUDtq : ut ainll8 diataDtie apoglBOrum ab iD,icem. ..Equatio prior aubduci
luI' et posterior additur ubi apogeum LUIllll miDII8 distat a perigeo Solis iD COll88queD
tia quam gradibus 180; prior verd additur & JIOIIterior lubducitul' ubi distaDtia ilia fit 
major. Harum equatioDum quantum lentio, A:quatio muima apogei Blcendit ad 
15' "el 20' circiter, Bed equatio maxima motu. medii LUDe viz aaceDdit ad 30", et ob 
parvitatem Degligi poteet donee quantitu ejUl ex obeervatioDibUl determiDetur. Pro
dueatur exceutricitaa LUDe bis equata TF ad G ut lit FG siDUlequatiom. maxim. 
periodice apogei Lune 15' vel20' ad radium TF. Ducantur," &c. 

JL II 

T ~e, 
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recte dum parallebe TP, FH in Perigaeum Solis tendentes, 
vel quod perinde est, capiatur angulus G F H equalis distan
tim Perigaei Solis ab Apogaeo Lume, & sit FH ipsi FG equa
lis; et angulus FTH erit equatio Periodica Apogei Lune, 
& angulus PTH distantia Apogei Luum quarto equati a 
Perigaeo Solis et TH eccentricitas tertio equata in apo
geum quarto requatum tendens. Instead of which I pro
pose the following alteration, leaving out ye line T P in the 
Figure. Capiatur angulus GFH equalis distantim Apogei 
Lume a Perigeo Solis in consequentia et sit FH ipsi FG 
equalis, & angulus FTH erit £quatio periodica Apogaei 
Lune & T H eccentricitas tertio equata in Apogeum 
quarto equatum tendens. This Alteration will agree with 
what You lay down a little before in the same Paragraph, 
where speaking of this Periodical £quation of ye Apogee 
You say additur ubi Apogl:eum Lune minus distat a Pe
rigeo Solis in consequentia quam gradibus 180 & subduci
tur ubi distantia illa fit major, Which Rule I think is right 
but not agreable to the conclusion of the Paragraph which 
I therefore propose to alter. 

In the last Paragraph but one You say [pono medio
crem distantiam centri Lune a centro Terre in Octantibus 
equalem e88e 60J semidiametris maximis Terre] I desire 
to know whether You will here retain 60J or put instead 
of it 6O:l as in Coro17th of Prop XXXVllth 

Your &c. 
R C. 

The .. New Scholium to Prop. xxxv." which fonns 80 large a part 
of the subject of the preceding letter is a Scholium on tbe Lunar 
Theory, containing a statement of tbe origin and quantity of various 
Lunar Inequalities, and occupying the place of a short Scholium in the 
1st Ed. relative to the motion of the Moon's Apogee. It is written on 
three sides ora sheet offoolscap (Nos. 169-171) which seems to have 
been doubled up and placed loosely between the pages of Newton's 
interleaved copy of the 1st Ed. It was probably sent to Cotes with 
the third and last division of Newton's copy the first week in July 
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1711. (Letter XXVUI and note). The reason why the Scholium appears 
on joli!) paper is, no doubt, that there was not room for it on the 
quarto leaf in the interleaved copy: that quarto leaf is still preserved, 
and its fint page (No. 190) is headed "Scholium" and is devoted to 
the opening words of it followed by an "&c." thus: "Hiece motuum 
Lunarium computationibus ostendere volui quod motus Lanares per 
Theoriam gravitatis &c." indicating that the Scholium was to be found 
written out on another paper. The second page of the leaf contains 
some supplementary matter to be added to Prop. XXXVI. These 
minutim are mentioned for the purpose of limiting the date of the com
position of the Scholium, as tbe circumstance of its being written on a 
folio sheet might bave led one to suppose that it was sent down to 
Cambridge not as part of the copy, but as an emendation of copy pre
viously sent. The quarto leaves of Newton's handwriting in the 
Newtonian Volume all formed part of his interleaved copy of the 
Principia: those in folio were sent down in letten as corrections. The 
only exception to this remark that I have noticed is the sheet now 
referred to, which contains tbe Scholium on tbe Lunar Theory. 

A distinct idea of the contents of tbis Scholium (or" first draught; 
of the Moon's theory," as it is afterwards called), as it stood before 
undergoing the alterations which Newton made in it in consequence of 
the above letter from Cotes. may be obtained from tbe following out
line of it. It consists of twelve paragrapbs. whicb, for convenience of 
reference, I will number in the order in wbich they present themselves. 

1. " Hiece motuum Lunarium computationibus •.. mquatio maxima 
erit 11' .52"." (Annual Equation). 

2. "Inveni etiam .•. mquatio maxima medii motus nodomm 9'.27"." 
(Annual Equations of mean motion ofapogee and nodes.) 

3. "Per theoriam gravitatis ••. quadratura ad radium." (iEquatio 
semestris, the argument of which is = twice the distance of apogee 
from Sun, i. e. twice the annual argument). 

4. "Per eandem gravitatis theoriam ..• ad 49" circiter ascendit." 
(lEquatio semestris secunda, the argument of which is = twice the 
distance of node from Sun). 

The four preceding paragraphs stand as they are printed in the 
2nd Ed. with the exception of the modifications introduced in confor
mity with Cotes's suggestions in the above letter. (See Letter LVIU). 
In the 2nd the word "inverse" is also omitted after" si motus Solis 
eaet in triplicata ratione distantim." 

5. "Per eandem gravitatis Theoriam apogleum Lune .•. in apo
geum secundo equatum tendens". (The Equation of the centre and 
EvectioD combined, giving the mquatio semestris of the apogee and 
first correction of the eccentricity). 
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Same as in 2nd Ed. with two exceptions: (1) the uppw /0ItUI of 
the moon's orbit (and not its centre according to Newton's subsequent 
correction in his paper of alterations, see letter LVII.) is represented as 
describing the epicycle BDA: by a similar inadvertence in paragraph 
6 the apog66 is made to move in that epicycle. (2) In the 2nd Ed. 
there is a clause " Habitis autem ... per methodos notissimas" added at 
the end of the paragraph, which is in part transferred from paragraph 9. 

Cotes has drawn two other lines in the figure (no doubt on receiving 
Newton's paper of alterations) viz. DE to the right, parallel to AB, 
and DF making an acute angle with it (not an obtuse angle as in the 
figure in the 2nd Ed.) 

6. "In perihelio terrill ••. in apog&!um LulllP ter mquatum tendens." 
(Third correction of the place of the apogee and second of the excen
tricity by an "annual equation" whose argument = annual argument). 

This paragraph is given in the preceding letter and note. It was 
completely remodelled in Newton's paper of alteratiOD& Two para
graphs were substituted for it explanatory of what he saya may be 
called "mquatio centri secunda" depending on the argument "dis
tance of moon from sun + diet. of moon's apogee from sun's apogee." 
The latter of them merely contains an approximation to its value. 
Newton's mode of determining the position of the centre of the moon's 
orbit in a secondary epicycle with centre D became the subject of an 
active correspondence between him and Cotes Qettera LVII-LXVI). 

7. "Per eandem gravitatis Theoriam Sol fortius agit .•. in apo
g&!UID quarto mquatum tendens. (Fourth correction of the place of 
the apogee and third of the excentricity by a "periodical equation" 
whose argument = distance of apogee from Sun's perigee. Mention is 
also made of a "periodical equation" of the Moon's mean motion 
depending on the same argument having barely 80" for its maximum: 
Damoiaeau gives it 2", Plana 0" .466, Pontecoulant 1".496-1".108 ... 
0".888, Burckhardt 0".7. See Pont~ulant, tom. IV. pp.451-465, 
580, 604, 626: the two terms of which it is composed are of the fourth 
and fifth orders.) 

This paragraph will also be found in the preceding letter and proper 
note. 

8. "Si tree anguli OTD, DTF & FTH ad singul08 gradns 
angulorum BOD, EDFet GFH computentur & in Tabulas referantur, 
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et si logaritbmi quoq: mum distantiarnm TD, TF & TH ad radios 
TO TD e~ TF in partes 100000 divi808 aimul computentur & in 
Tabulas referantur: aggregatum mum angulorum BUb signis auis + & 
- erit mquatio tota apoglei, et aggregatum mum Logaritbmorum erit 
Logaritbmus excentricitatis verre." 

This and the preceding paragraph were not given in Newton's 
paper of alterations, where another paragraph (" Si computatio accu
ratior ... non multum errabitur") appeared relating to the "vanatio 
secunda,· which was omitted in the 8rd Ed, 

9. "Rabitia autem Lunle motu medio & apogmo et excentricitate 
ultimum IPquatia, ut et Orbis diametro transversa partium 200000; ex 
his eruetllr vema LUDle locus in oroo, et diatantia ejus a Terra, idq : per 
method08 notissimas. Deinde per Variationem et Reductionem ad 
Ecliptieam dabitur ejus longitudo et latitudo vera. .. 

10. " niximu" orbem Lunle a viribus Solis per vioea dilatari et 
contrahi & Illqllationea quaadam motunm Lnnarinm inde oriri. Inde 
etiam oritur variatio aliqua parallaxeoa Lunle, sed quam insenaibHem 
esse judico; ideoq: in computationibus motuum Lunle, pro mediocri 
ejus distantia a centro Term semper usurpo numerum 100000, & pro 
Orbis diametro transversa numerum 200000, et ad parallaxim inVel

tigandam pono mediocrem diatantiam centri Lunle a centro Term in 
Octantibus mqualem ease t>o: semidiametris maximis Terr&/. Semi. 
diametrum ejus maximam voco qUIe a centlrlo ad mquatorem ducitur, 
minimam qUIe a centro ad poloa. Et hinc fit Luom parallaxis horizon
talis mediocris apparena in O<.-tantibus 57' 5", in Syzygiis 57' 80" in 
quadraturis 56' 40". LUDle vero diameter mediocria appareus in 
Syzygiis 81.80 in Quadraturia 81 .8 usurpari poteat & Solis diameter 
mediocris 82 . J 2." 

11. " Et cum atmoaphlera Term ad usq: altitudinem nlilliarium 
85 vel 40 refringat Lucem Solis et refringendo spargat eandem in 
nmbram Terrie, & spargendo lucem in confinio umbrm dilatet umbram: 
ad diametrum umbrm qum per paralJaxim prodit, addo minutnm unum 
primum in eclipaibus Lunm, vel minutum unum cum trieote." 

12. "Theoria vero Lnnm primo in Syzygiis, deinde etiam in qua
draturis" &0. as in the 2nd Ed. except (1) as regards tbe changes in 
some of tbe figures mentioned in Letter LXVI., and (2) the addition of 
tbe clause .. & difFereotiam meridianorum Observatorii hujus & Obser
vatorii Regii Pariaienais Obo,. 9",1 .. 20-· ... at the close of the paragraph, 
which does not appear here. 
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LETl'ER LII. 

NEWTON TO COTES. 

• c, Prop. De Variatione LunlB p. 402." J 2d Ed.}. 
sr 

113 

I have received three letters from you since my last. 
And the corrections weh you send me in the two first 
of them may all stand. In the second of them dated 
May lIt, you cite my words. In allis distantiis Solis a 
Terra Variatio maxima est in ratione qUIB componitur ex 
duplicata ratione [temporis] revolutionis sy { n f odiCIB Lunaria 
(dato anni tempore directe, et ratione anguli eTa directe, 
et triplicata ratione distantilB Soliij a Terra inverse. Ideoq: 
in ApoglBo Solis Variatio maxima est 8S'. 11" et in Etius 
Peripo 87' 24" si modo excentricitas Solis sit ad Orbis 
magni semidiametrum transversam ut 16H ad 1000. Here 
SS 11 & 87 24 may be diminished by 2" & the word tem
poris may be inserted where you see it wtbin the brackets. 
The Variatio maxima ~ composed of the ratios of the 
time, the angle eTa, & the sun's force, as above; because 
if anyone of the three ratios be enlarged while the rest 
remain given, the variation will be enlarged. If the time 
alone be enlarged the Variation will be enlarged in a 
duplicate proportion, as may be gathered from the descent 
of falling bodies in a greater or less time. If the angle be 
enlarged the Variation W~h is a proportional part of ye 
Angle will be inlarged in the same simple proportion, & 
the force also weh is reciprocally as the cube of ye Suns 
distance enlarges the Variation in proportion to it self. 

In pag 445 write. Idem per Tabulas Astronomicas est 
19.21.20. 45t. Differentia minor est parte fere quadrin
gentesima motus totius, et ab Orbis &c. 

• In Cotes's banel. 
t This is the mean motion or the Moon's nodes in a Julian year. But it is tbe 

mean notion in a .id,,,,,,l year that is required in tbe place rererred to. See Cotes's 
aDIWcr. 

8 
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Pag 456 lin 13 write !P. 11'. ,". & lin 28 in Qnadra
turis autem regrediuntur motu hOMo 16" 19'" 51"-. I 
compute it thus. As ~B to ~D + ~B 80 is the mean 
horary motion of the Node to 16". 19'''. 51,r. 

I am sr 

yor most humble Servant 

London 10th May 1712 Is. NEWTON. 

At the bottom of pag 461 you may put thc numbers 
5rF• 17'. 20" & 4P 59' 85" 

Pag 456 lin 1 instead of 381 write 38 fo. 
The Lunar systeme must bc altered * 

To Mr CoTES ProfUlOr oj' ~ronom'y 
at hil C1aamM- in Trinity Colkge 
in Cambridge 

LEITER LUI. 

COTES TO NEWTON. 
·sr. May 13th 1712 

I have received Your last, but I am not yet clear that 
the ratio of ye angle eTa ought to be introduced in l' 
XXIxth Proposition, though I do fully understand the reasons 
You give for it. As I apprehend it the duplicate ratio of 
ye Synodical time does itself account for the dilatation of 
the Angle, & therefore it ought not to be again ac
counted for. According to the reasoning of the 16th 

Corollary of Prop: LXVI. Lib. r, the Variatio maxima which 
is the angular Error of ye moon whilst she describes the 
half of ye Arch Cpa, is as the Squarc of ye time imploy'd 

• This is all tbe notice that Newton at preaent takes of Cotes's remarks upon the 
Scholium on the Lunar Theory. The neceaaity of an .. alteration" in "the LUDar 
S,steme" poinla to the 6th and 7th paragraphs of the Scholium, especially the former. 
About the end of June. we are told, he intended to send down his corrections " very 
&oon," but even with the stimulus of a letter &om Cotes (July 20), it is onl, a little 
berore Aug. 10 that they are despatched to Camhridge, (Letters LVI., LVII.) 
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in describing that half Arch directly & ye Cube of ye 
distance from ye Sun inversly: Or as the Square of ye 
Synodical time directly & ye Cube of ye distance inversly. 
Now I think the dilatation is accounted for by taking the 
angular Error which arises iu the time of describing half 
ye arch Cpa, instead of ye Error which would arise in ye 
time of describing half y8 arch CPA. The thing may be 
considered another way which perhaps will give more light 
to ye understanding of my difficulty The true Variatio 
maxima 85'. 10" arises from ye arch Cpa, but the Variatio 
maxima 82'. 82" arises from the arch CPA . . Now this latter 
by ye 16th Corollary of Prop LXVI Lib 1 must be altered 
with ye Square of ye Periodical time directly & the Cube 
of ye distance inversly, & so it will be more correct; after 
it is thus corrected, the corrected true Variatio maxima 
will be deduc'd from it, by enlarging or dilating it in y8 
proportion of ye Angle CT a to ye Angle CT..4 or in the 
proportion of y8 Synodical to y8 Periodical time. There
fore the corrected true Variatio max Ii J ma will be as the 
Square of y8 Periodical time directly, the Cube of the 
distance inversly, the Synodical time directly & the Perio
dical time inversIy: that is, as the Periodical & Synodical 
times directly & the cube of ye distance inversIy. In this 
latter way I scruple not to account for the dilatation, but 
in the former I think it is already accounted for by taking 
the Square of the Synodical time instead of the Square of 
y8 Periodical. If You find the Objection to be of any 
moment, I desire you to send me other numbers instead 
of 88'. 11". & 87'. 240". If You choose to let the place 
stand, yet still there must be a further alteration of those 
numbers besides ye diminution by 2", for the Square of ye 
Synodical time compounded with ye ratio of y8 angle CTa, 
makes not the triplicate ratio of y8 Synodical time (upon 
which those numbers were computed but that triplicate 

8-2 
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ratio directly & ye ratio of ye Periodical time inversly as I 
observ'd in my former Letter. 

In Page 455 You direct me to write. Idem per Tabulas 
Astronomicas est 19°. 21'.20".45'''. Differentia minor est 
parte fere quadringentesima motus totius &c. I would 
choose to put it thus. Idem per Tabulas Astronomicas 
est 19°. 21'. 21". 50"'. Differentia minor est parte trecen
tesima &c. For according to FIamsteed's Tables the 
motion of ye Nodes from ye Fix't stars in 20 Yeares or 
7SOS Days is lreY. ollr. 2~. ft. 58", and therefore in 865d• 6h.91D 

it is 19°. 21'. 21'~. 50'''. 

The mean horary motion of ye Nodes by the same 
Tables is i'. 5ff". 5ff r and as..4B to ..4D + ..4B or as 878 to 
766 80 is i'. sff". 5ffF to Iff'. 19'''. 2ffF. Therefore in Pag: 
456, lin: 28, I would write Iff'. 19"'.2ffF• Unless You 
find other reason for writing Iff'. 19"'. St,r as You put it 
in Your Letters. 

LETTER LIV. 

COTES TO NEWTON. 

sr. Trin: College May 25th 1712 

I have not yet received an answer to my last of May 
13th concerning the xxrxth Proposition; I am therefore 
afraid it has miscarried. 

I sent You by Dr Bentley a small Treatise* of my own 

• Thia ". afterwards published in the Philoaoplaical Tranlllctiollr, (Jan-March, 
1714), and tublequeotly formed the fint part of Cotes's Hannonio M .... ut'flf'Ulllt Cantab. 
1722, edited by his couain Rob. Smith. There ia prefixed to it a ahort adm- to Haller 
u Secretary of the Royal Society, the fint sentence of which ia: .. Mitto tibi, hortatu 
Inustrialimi PrlBSidia N ewtoni, qUill aliquot abhinc annia conscripeeram de Rationibus 
dimetiendia." Cotel had Incceeded in integrating solDe general expreasioDl, the inte
grals of which iavolYe loprithma. Hia 1.0"",.."0 contaiDi the application of the 
_Ita to the solution of a nriety of problems, Compare Letter CX. ~ ... 
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concerning Logarithms, of which the Title is, Ekmettta 
LogometriaJ together with the Figures belonging to it. I 
desire the favour of You to deliver 'em to Mr Livebody to 
be cut in Wood & to give him Your directions if he meets 
with any difficulty. I fear You are at this time taken up 
with other buisness, otherwise I would beg of You to pe
ruse the Treatise. You will find I am there proposing a 
new sort of Constructions in Geometry which appear to 
me very easy, simple & general. But I am fearfull of re
lying upon my own Judgment alone, which possibly in tbis 
matter may be too much byass'd. What I think to be 
right, may to others appear whimsical & of no use & I 
would not willingly give them the satisfaction of laughing 
at my Dreams. H You think I may venture to publish it, 
I shall be glad to know what may want to be corrected or 
altered either in the Matter or Expression. I have been 
forc'd to use some new Terms, as Modulus, Ratio modu

laria, &c. H others more proper occur to You upon 
reading the Papers, I shall be very willing to make any 
alteration. I hope You will pardon this Trouble I give 
You. I am Sir 

Your most Obliged & Humble Servant 

For sr IsAAC NEWTON at Ail HOUM 

in S' Martin', Strwl in ~
Ftildl London. 

LETTER LV. 

NEWTON TO COTES. 
sr 

ROGER COTE8. 

I have reconsidered what you write about the Varia
tion & agree to it. You may leave out tbe words [et 
ratione anguli eTa directe] & instead of the numbers 
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ss' 11"·& 87' 24" diminished by 2", write 88' 140" & 87' 11". 

ft'or so I found them upon computing them anew. 
Also in pag 455 lin 14 you may write. Idem per Ta

bulas Astronomicaa est 1$F. 21'.21".50"'. Differentia minor 
est parte trecentesima &c And pag 456 lin. 28 you may 
write 16".19"'.26". 

I received yor papers by Dr Bently & have run my eye 
over them. I intend to read them over again & get the 
cuts done for you ~s soon as I can find out 1\1r Livebody. 

I am yor most humble Servant 

London May 27 1712 
For the Rnd Mr ROGER COTES Profeuor of 

AltrononlY at kia Chamber ill Trinity 
College in Cambridge 

Is. NEWTON. 

Brought probably by Bentley. 

LETTER LVI. 

COTES TO NEWTON. 

sr. Cambridge July 20th 1712 

It is now about three 'Veeks since Dr Bentley return'd 
from London. He told me, You then intended to send 
down Your Emendations of the Lunar Theory very soon. 
I have not received any thing from You since that time, 
& am therefore apprehensive of some miscarriage. He in. 
form'd me, You had thoughts of adding something further 
upon the Subject of Comets-, & besides a small Trea
tise concerning the Methods of Infinite Series & Fluxions. 
I hope You will go on with Your design: it were better 
that the publication of Your Book should be deferr'd a 
little, than to have it depriv' d of those additions. I thank 

• "I hi, WII.O dORt' I!'CC J.cllcr LX "Ill. ). but the IlTo)et't "ilh rc<pet't to <cne. antI 
fluuon'" \\Hoi. a"llnfloncd. 
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You for the Picture which I have received of him: 'tis 
much better done than the former; but I could have 
wish'd it bad been taken from the first of Mr Thornhill's. 

I am Sir Your most Humble Servant 
For sr ISAAC NEWTON at hit HOVM 

in S' Martin', StrIet ira Lfictltfr 

Feilda London 

ROGER COTES. 

On the back of Cotes's draught of Apr. 26, there is the draught of a 
letter from bim to Newton, which, from the allusion to the intended 
treatise on series and fluxions, seems to have been written about the 
same time as the letter we have just been reading. He probably 
never sent it, but replaced it by the above, suppressing the suggestions 
and remarks which, upon second thoughts, he may have considered 
as out of place. We need not, however, withhold it here. It is as 
follows : 

"I am glad to understand by Dr Bentley that You have some 
thoughts of adding to this Book a small Treatise of Infinite Series & 
the Method of Fluxions. I like the design very well, but I beg leave 
to make another proposal to You. When this Book shall be finished 
I intended to have importun'd You to review Your Algebra for a better 
Edition of it & to have added to it those things which are published 
by Mr Jones & what others You have by You of the like nature. 
These together will make a Volume nearly of ye same size with Your 
Principia & may be printed in the same Character. Your Treatise 
of y' Cubick Curves should be reprinted, for I think the Enumeration 
is imperfect, there being five cases of lEquations viz: IDy.¥ + 6y = I 
yy + gIDIDy = I IDlDy + 6y = I IDy = I y = I I should have acquainted You 
with this before Mr Jones's book was published, if I had known any 
thing of the Printing of it, for I had observed it two or three yeares ago. 
I think there are some other things of less moment amiss in the same 
Treatise. 

I am S' Your most Humble Sorv' 
R. COTES" 
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Here we miss two communications from Newton, ODe of which 
accompanied the MS. of the "Elementa Logometrire" on its return 
to its author. conveying his opinion of the tract in terms, the gist of 
which may be perceived, though more dimly than one could wish, 
through Cotes's litota of "I am glad you are not diepleased with it." 
lNext letter). The other contained his corrections of the Scholium on 
the Lunar Theory, (see note on the postscript of Letter LII). The 
nature of this lost paper may be easily collected from the correspond
ence that passed relative to parts of its contents. 

Newton overlooked Cotes's suggestions on the first fonr paragraphs 
of the Scholium, and commenced his paper of alterations with paragraph 
5, probably with the words" Horroziru noster ... HaJleillll superiorem 
Ellipseos umbilicum," &c. The three last words are inadvertently 
copied from his first draught; they 
ought to be "centrum Ellipeeos," 
as Cotes points out in the next 
letter. The diagram belonging to ~----"""TIf--"'*---IB 
this and two following paragraphs, T 
(the "new figure" mentioned in the 
next letter) seems to havc been as 
represented in the annexed. 

Next came paragraph 6, (" In perihelio Terrre" &c.) as it stands in 
the 2nd Ed. with the exception of the clerical errors rectified in the 
letter of Aug. 12, and the further correction (Aug. 26), in the mode of 
determining the ~ EDF. 

After that there was a new paragraph beginning "Computatio 
hujus motus difficilis est" &c. containing an approximation of the pre
ceding paragraph. (The "requatio centri secunda," whose argument is 
diet. of Moon from Sun + dist. of Moon's apogee from Sun's apogee). 
Tbis paragraph, in consequence of the difficulties which Cotes found 
in it, was a:terwards rendered more perspicuous in the paper of 
Aug. 26. 

Then followed another new paragraph describing the "V ariatio 
seennda," as it is printed in the 2nd Ed. except that" Aphelii" was 
twice written by mistake for •• Apogrei." The Variatio secunda 

= - (2'1 - cos PJJ,' + 1') sin D, if P E = diet. of ~'s apogee from 0's peri
gee and D = diet. of ~ from 0. 

_,----And lastly, (omitting paragraphs 9, 10, 11, the first of which was 
partly removed to the end of paragraph 5) came the concluding para
graph "Theoria vero Lunre" &c. as printed in 2nd Ed. 

Compare the account of the first draught of the scholium which we 
have given after Cotes's letter of May 3. pp. 110-112. 
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LETTER LVII. 

COTES TO NEWTON. 

sr Cambridge August. lOeb 1712 

I thank You for Your care of the Wooden Cutts which 
I received of the Carrier together with the Manuscript •. 
I am glad You are not displeased with it, & I wish You 
had signified what Emendations might be made in it. 

In my Letter of May the 3d, I mentioned some alter
ations in the former part of Your Lunar Theory. You 
have left me uncertain as to Your resolution about them, 
by taking no notice of them in Your Last in which Your 
correction of the latter part of the Theory is set down. 

I observe in the beginning of it, You have chang'd [et 
circulus BDA centro C intenallo CB descriptus erit Epi
cyclus ilie in quo superior Ellipseos umbilicus locatur] for 
[Epicyclus ilie in quo centrum Orbis Lunarls locatur]. I 
qWBry whether [Halleius superiorem Ellipseos umbilicum 
in Epicyclo locavit] should not be also chang'd into [Hal
leius centrum Ellipseos] I have not Dr Halley's little 
Treatise by me concerning the Lunar Theory. 

I do not yet understand the Paragraph beginning with 
[In Perihelio Teme, propter maJorem vim Solis &c.] As 
I apprehend it, the angle EDF in Your new Figure, should 
be equall to the excess of y8 doubled annual argument of the 
Apogee above the Sun's mean Anomaly as I had suppos'll 
it in my Letter of May y8 3d• Your Rulc concerning that 
angle is this; [Et capiatur angulus EDF mqualis excessui 
argumenti annui supra distantiam Aphelii Luom ab Aphelio 
Solis.] I am uncertain how You understand the words 
[argumenti annui]; they may signify either the Annual 
argument of y8 moons apogee or the annual argument of 
the Sun, i. e, the Sun '8 mean Anomaly. I am also uncer-

• Of the EItm'"f .. LOIOJMfrie. 
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tain about y. words [Aphelii LUIUB ab Aphelio Solis] I 
suppose it should be wrote [Apogmi LUIUB ab Apogmo 
Solis]. About the end of this Paragraph You say [Et 
concipe centrum orbis Lunm •••••. interea revolvi dum punc
tum D revolvitur circum centrum C] I do not perceive 
why it should be thus. 

The following Paragraph· is rather more obscure to 
me. I find I cannot form any conceptions of it, unless 
You will be pleased to give some further light to it. The 
.£quation which You here call £quatio centri aecundtJ is I 
perceive the same with that which in Dr Gregories Astro
nomy You call £quatio loci Lunm ae:eta I shall be very 
glad to learn from You more distinctly the reasoning by 
which it is established. 

I am sr Your obleged Freind 

& most Humble Servant 

LETTER LVIII. 

NEWTON TO COTES. 
sr 

Upon the receipt of yora of Aug. 10th I have looked 
back upon yo· of May 3d wch I had forgotten. In the first 
paragraph of y. new Scholium to Prop xxxv, where I have 
[ad n' 50" circiter ascendit & additur medio motui LUJU8 
ubi Terra pergit a Perihelio suo ad Aphelium et in oppo
sita Orbis parte BUbducitur] the words additur & subducitur 
should change places. & after the word alcefltlit let these 
words be added [in aliis locis mquationi centri solis propor
tionalis est.] 

In the end of the second Paragraph add these words. 
Additur vero mquatio prior & subducitur posterior ubi 

• Beginning" Computatio hUjU8 motuA," &c. 
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Terra pergit a Perihelio suo ad Aphelium, & contrarium fit 
in opposita Orbis parte. 

In the third Paragraph the words [paulo minor est in 
priore casu] are in my copy [paulo maJor est in priore 
casu] & should be 80 in yours. 

In the fourth Paragraph the words additur & subduci. 
tur should change places. 

In the beginning of the correction of the latter part of 
the Moons Theory you may write [Halleius centrum Ellip
seos in Epicyclo locavit.] 

In the next Paragraph beginning wth the words [In 
Aphelio. Terrse &c] after the first sentence of the Para
graph the word Aphelium is written five times erroneously 
for the word Apogmum. Write therefore [recta DE versus 
Apogmum Lunm •...•. excessui Argumenti annui Apogmi 
Lunm supra distantiam Apogmi Lunm ab Apogmo Solis, vel 
forte mqualis excessui Argumenti annui & 860'" supra dis-
tantiam Apogmi Lunm ab Apogmo Solis ....... Solis ab Apo-
gmo Lunm ...... Solis ab Apogmo proprio conjunctim. The 
Equation described in this Paragraph I had first from 
observations of Lunar Eclipses, & afterwards found that 
it answered the Theory of gravity in the manner here 
described. Its quantity when greatest came to about 
i ' 10"t by Eclipses. By ye Theory tis 2' ~5". I suppose you 
understand that the force of y' Sun for disturbing the Moons 
motions is reciprocally as the cube of the distance of the 
earth from ye Sun. The motion of the center of the Moons 
Orb in ye cycle BDAB arises from the force of the Sun, & 
as this force varies, the motion of the center of ye Moons 

• Apparently a .lip ofthe pen for" Perihelio." 
t Thls is the value given in the L.n.e Tlltoria Nftltoniana, in Gregory'. A.lrtmlllllY. 

In Mayer (modified by Lalande) it is 2' 9"; Clairaut gives it only -26",6; Damoiseau 
-26",67; Plana -26",611; Pontecoulant -26",511; Burckhanlt -27",6. The tel'llll 
whicb compoee it are of the 3rd and higber order.! (Pontecoulantlv. pp. 577. 602).tbe 

first term being - ¥ 1/1. tt' = - 53".174. See Letter LXV. 
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Orb should vary in this cycle both as to the length of the 
radius DC & as to ye velocity of the rotation of this 
radius about the center C, supposing the suns annual 
motion to be always equal & uniform, & that his distance 
from the earth only changed. But because the SUDS annual 
motion accelerates & retards in a duplicate proportion of 
the SUDS distance reciprocally, & this acceleration & 
retardation is allowed for in the angle BCD 80 as to make 
the point D accelerate & retard in the same proportion 
in ye cycle BDAB, here is a variation of the motion of the 
center of the Moons Orb in the cycle BDAB in a duplicate 
proportion of the suns distance reciprocally & this without 
altering the length of the radius CD. Had this variation 
been in a triplicate proportion there would have been no 
need of any further Equation, but hecause it is only in a 
duplicate proportion, there wants a further allowance in a 
single proportion. And this allowance must be made wth 
respect to the Sun's motion & true place. If the SUDS true 
motion could be accelerated & retarded in this proportion, 
I would accelerate & retard the motion of the point D in 
ye Epicy {c } Ie BDAB in the same proportion. But because 
this cannot be done, I make the allowance by the rotation 
of the line DF about ye center D, so that the center of the 
Moons orb may revolve about the center D in an Epicycle 
described by the point F, & about ye center C in a curvilinear 
Orb with a velocity reciprocally proportional to the cube of 
the distance of the earth from the Sun, or directly as the 
force of ye Sun weh causeth this velocity; or that the velo
city of the point F in the said curvilinear Orb be to the 
velocity of the point D in the Orb BD~B reciprocally as 
the distance of the earth from the Sun. And this will 
come to pass quam pro {x I ime by determining ye length· 
DF & the angle EDF as in the Theory. 

The next Paragraph beginning with the words [Com
putatio motus hujus difficilis est] conteins only an approxi-
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mation of the former paragraph, by computing the angle 
at ye earth wch the line DF subtends at the Moon in her 
mean distance from the earth. For the translation of the 
center of the Moons Orb from D to F, creates the same 
translation of the whole orb of the Moon & of the Moon in 
its Orb from the place in w=h they would otherwise be, & 
80 makes an equation or angle at the Earth wch the line 
DF subtends at the Moon. 

If the Sun did not act upon the Moon the center of 
the Moons orb would be in the point C. By the action of 
Sun it is transferred from the center to the circumference 
of the Epicycle BD~B. If the earth moved uniformly in 
a concentric circle about the Sun so that ye action of the 
Sun upon the Moons Orb might be uniform, the center of 6 

her Orb would move uniformly in ye Epicy {c lIe BDAB. By 
the inequality of the Suns action the center of the Moons 
orb is transferred from the center to the circumference of 
a secondary epicycle described with ye radius DC· about 
the point D. If the inequality of the Suns force or action 
on ye Moons orb arose only from the variation of the dis
tance of the earth from ye Sun & the angular motion of 
the earth about the Sun was uniform, the point D would 
move uniformly in the epicycle BD~B, the angle BCD 
weh is double to the argumentum annuum increasing uni
formly & the center of the Moons orb would move uniform
lyabout the point D in an Epicycle whose radius is 3DF. 
But the angular motion of the earth about the Sun not 
being uniform, the angular motion of the radius CD about 
the Center C is not uniform. If the angular motion of the 
earth about the Sun was as the cube of the distance of the 
earth from the Sun reciprocally, that is as the force of the 
Sun upon the Moons Orb, the angular velocity of the 
Radius CD about. the center C would be in the same pro-

• A slip ofthe peD ror DF. 
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portion, & the center of the Moons orb being placed in the 
point D would have a velocity in the Orb BDAB propor
tional to the force of the Sun Wcb causeth it, & there would 
be no need of a secondary Epicycle about the center D. 
But because the angular motion of the earth about the 
Sun is but in a duplicate proportion of the distance of the 
Sun reciprocally, the motion of the point D in the epicycle 
BDA will Ibe} but in a duplicate proportion & for making 
up this proportion a triplicate one, the center of the 
Moons Orb must be placed not in the point D but in an 
Epicycle about the point D, & the radius of the Epicycle 
must be but a third part of such a Radius as would make 
the epicycle alone answer to a triple proportion, 80 that 
the motion of the center of the Moons orb in this Epi
cycle & of the point D about the center C may together 
compound a motion in a triplicate proportion of the distance 
of the earth from the Sun reciprocally. 

In yor papers. I met wth nothing wch appeared to me to 
need correction. 

lam 
yor most humble Servt 

London Aug. 12. 1712. 
For dwl RDd 1\l'RooER COTES ProfUlor 

of .Astronomy at hu Chamber in 
Trinity College in Cambridge. 

LETTER LIX. 

NEWTON TO COTES. 

Is. NEWTON. 

sr London. 16t Aug. 1712. 

In the Letter I wrote to you two days ago, the words 
[Apogmi Lunm] were interlined after the words [excessui 

• The Ekm.llla Logomtlrifl'. 
t The POlt mark i. AUK' 14. 
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Argumenti annui.]- Its better to strike out the interlined 
words, & at the end of the Paragraph to add this sen
tence. [Per Argumentum annuum intelligo excessum qui 
relinquitur subducendo medium locum Apogmi LUIUB semel 
mquatum a vero loco Solis, vel a summa veri illius loci et 
s6()&1'. 

For ,141 Bad MP COTES Profeuor 
of .&tronomy ell Ail cAamber in 
Trinity College in Cambridge. 

yor humble Servant 

Is. NEWTON 

Tho directions given in this billet were superseded by the commu
nication of Aug. 26. 

LETTER LX. 

COTES TO NEWTON. 

sr Cambridge A.ugust. 17th 1712 

I have received two Letters from You by the last Post 
& the foregoing. I thank You for the trouble You have 
given Your self to make the thing clearer to me, but am 
sorry to find You had mistaken my difficulty. I was very 
well satisfied as to the design of introducing a secondary 
Epicycle about ye point D: the motion which You had 
given the point F in that Epicycle was what I stuck at, & 
consequently Your manner also of determining the angle 
EDF. By making the angle BCD equal to the doubled 
annual argument of ye Moons Apogee the motion of the 
point D in the primary Epicycle BD.A.B was not yet 
enough accelerated in the Earths Perihelium nor enough 
retarded in the Earths Aphelium: the secondary Epicycle 
was therefore added that the velocity might be in a trip
licate instead of a duplicate proportion, & an increase of 
velocity be made in ye Eartbs Perihelium & a decrease be 

• A II these five words are interlined. 
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made in its Aphelium. Hence it secm'd evident to me, 
that the motion of y. point F in the secondary Epicycle 
ought to be such that it might arrive at y. place of its 
nearest distance from y. point C in y. earths Perihelium & 
there by its motion conspiring with ye motion of the point 
D might render the compound of both the swiftest & 
again that it might arrive at ye place of its furthest dis
tance from the point C in y. earths Aphelium & there by 
its motion contrary to y. motion of ye point D might 
render the compound of both the slowest. Wherefore * 
if CD be produced to G so that DG be equal to DF & 

on the other side between D & C, DH be also taken equal 
to DF: tis evident that in the Earths Aphelium DF will 
coincide with DG & in y. Earths Perihelium DF will 
coincide with DH 80 revolving about ye centre D yt the 
angle G DF may always be equal to the suns mean 
Anomaly. Hence the angle EDF or EDG - GDF or 
BCD - GDF will be equal to the excess of ye doubled 
Annual argument above y. suns mean Anomaly as I ob
serv'd in my last. This is the only way according to 
which I can apprehend the motion of y. point F in the 
secondary Epicycle to be regulated; but I cannot perceive 
how it may be reconcil'd with Your way of determining 
the angle EDFt or with the time You Assign for its 

• Cotes does not giye aD, ligure: the aDnexed is added for the ('onYenienee of the 
reader. 

.---------~~--_4~--~B 

t i. •• b, making it = aDnual argument - dial. of Moon's apogee from Sun's apogee, 
= twice lUIIIual argument- Sun', allOlllal,. 

Cotes billllelf afterwards (letter of Sept. 7) contends for tbis mode of determiuing !he 
I. EDF, taking tbe L. GDF = Sau', true anomaly, not ill mean, as he makes it in this 
and former letten. 
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revolution by making it equal to ye time in which ye point 
D revolves about ye centre C. 

What I have here said will also affect the following 
Paragraph beginning with [Computatio motus hlYUS dif. 
ficilis est &c.J But besides this there were two other 
difficultys containd in this Period [Et hll3c recta [DF] 
subtendit angulum ad Terram quem translatio centri Orbis 
Lunll3 a loco D ad locum F generat, & cl\ius duplum prop
terea dici potest £quatio centri secunda. J The angle at 
the Earth which DF subtends is ye angle D TF compre
hended by ye lines TD, TF. I understood You thus, but 
I perceive by Your Letter that You do not mcan the 
angle DTF, but an angle at ye Earth which is subtended 
by a line at the Moon equal & parallel to DF; so i I can 
now understand what follows [Et hrec I13quatio est ut sinus 
anguli quem recta illa DF cum recta a poncto F ad 
Lunam ducta continet quam proxime J which I could not 
before. However I am still at a loss to understand why 
You take the double of that angle for the '£quatio centri 
Becunda. 

The following Paragraph describes the Variatio 86-

cunda. I suppose it was deriv'd from Observations. In it 
the word Aphelium is twice used instead of Apogll3um. 

I am sr Your &c. 

LETTER LXI. 

NEWTON TO COTES. 

sr London Aug 26. 1712. 

For removing the difficulties in the Theory of the 
Moon mentioned in yon of Aug. 17 I have sent you the 
inclosed paper conteining some alterations in the descrip
tion of the latter part of that Theory. I had by mistake 

9 
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writ [Aphclio Solis] & changcd it to [Apopo Solis e] & 
should have changcd it to [Pcrigmo Solis,] as I have done 
in this paper inclosed. By considering that the angle 
CDF is the complement of ye Suns Anomaly to a circle (as I 
have exprest it in the paper inclosed) you may perceive that 
whenever the Sun is in his Apoge the point F will fall be
tween the points D & C & 80 will be in its slowcst motion 
in the Curve line rb it describes about the center C. If 
the line DF kept parallel to it self the points F & D would 
have equal motions: but by the revolving of the point F 
about the point D according to the order of the signes this 
motion of the point F is subducted from the motion of the 
point D, & the difference is the motion of the point F in the 
said curve line, Wc:b motion is therefore the slowest that it 
can be. And on the contrary, in the Sun's Perige the line 
DF will lye in directum with the line DC, & the motion of 
the point Ft in the said curve line will be at the swiftest 
being the t summ of the two motions. By the inclosed 
paper you will understand also why I took the double of 
the angle subtended by a line at the Moon equal & parallel 
to DF, for the Equatio cmtri 8eCUln}da. The line must be 
doubled at the superior focus of the Moon's Orb & carried 
thence to the Moon. 

I am yor most humble Servant 

For eM RDd M' CoTES ProfUMW of 
A.tronomy at Au CIIatnbw in 
Trinity College in Cambridge 

Paper inclosed in the above . 

Is. NEWTON. 

... ... Capiatur angulus BCD requalis duplo aJ'gUmento 
annuo, seu duplm distantim veri loci Solis ab Apogmo Lunre 
semel mquato, et erit CTD requatio secundat Apogmi 

• In his letter or Aug. 12, adopting the ('onjecture thrown out by Cotes in his 
letter or Aug. 10. 

t The" F" and part of" the" are c:overed b, the wax. 
1 In the rair cop, orthe 8c:holium which Cotes made for the printer (No. 173). he 
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LunlB et TD excentricitas Orbis ejus. Habitis autem 
Lume motu medio et Apogmo et excentricitate, ut et Orbis 
axe ml\iore partium 200000; ex his eruetur verus LunlB 
locus in Orbe et distantia ejus a Terra idq: per methodos 
notissimas. 

In perihelio Terrm, propter majorem vim Solis centrum 
Orbis Lume velocius movetup in epicyclo BD.A circum 
centrum C quam in Aphelio, idq: in triplicata ratione dis
tantim Terrm a Sole inverse. Ob requationem centri Solis 
in argumento annuo comprehensam, centrum Orbis Lunm 
velocius movetur in Epicyclo illo in duplicata ratione dis
tantim Terrm a Sole inverse. Vt idem adhuc velocius 
moveatur in ratione simplici distantim inverse; ab Orbis 
centro D agatur recta DE versus Apogmum Lunre seu 
rec~ TC parallela, et capiatur angulus EDF requalis ex
cessui Argumenti annui prredicti supra distantiam Apogrei 
Lunre a Perigreo Solis in consequentia; vel quod perinde 
est, capiatur angulus CDF requalis complemento Anomalire 
verre Solis ad gradus 860. Et sit DF ad DC ut dupla ex
centricitas Orbis magni ad distantiam mediocrem Solis a 
Terra et motus medius diurnus Solis ab Aphelio· Lunre 
ad motum medium diurnum Solis ab Apogmo proprio con
junctim, id est, ut 88! ad 1000 et 52'.27". 16'" ad 58'.8".10'" 

conjunctim, sive ut 8 ad 100. Et concipe centrum Orbis 
Lunre locari in puncto F, et in Epicyclo ctUUS centrum est 
D et radius DF interea revolvi dum punctum D progredi
tur in circumferentia circuli DA.BD. Hac enim ratione 
velocitas qua centrum orbis Lune circum centrum C in 
linea quadam curva movebitur, erit reciproce ut cubus dis
tantire Solis a Terra quamproxime, ut oportet. . 

Computatio motus htU~ difficilis est, sed facilior red-

has altered" secunda" into Of semestris ", and added the words" in Apogeum secundo 
equatum tendeDB" after "Orbis ejus", in both instances returning to the phraseology 
of the 6nt draught from which Newton had, probably without intending it, departed • 

• Altered by Cotes to Apogeo. 

9-2 
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detur per approximationem sequentem. Si distantia me
diocris LUIlal a Terra sit partium 100000, et excentricitas 
TC sit partium 5505 ut supra: recta CB vel CD invenietur 
partium 11721, et recta DF partium 85!. Et hrec recta ad 
distantiam TC subtendit angulum ad Terram quem trans
latio centri Orbis a loco D ad locum F generat in motu 
centri hujus; et eadem recta duplicata in situ parallelo ad 
distantiam superioris umbilici Orbis LUIlal a Terra, sub
tendit eundem angulum. quem utiq: translatio illa generat 
in motu umbilici. et ad distantiam Lunre a Terra subtendit 
anpIum quem eadem translatio generat in motu Lunre. 
quiq: propterea requatio centri secunda dici potest. Et 
hrec requatio in mediocri Lunre distantia a Terra est ut 
sinus anguli quem reeta illa DF cum recta a puncto Fad 
Lunam ducta conti net quamproxime. et ubi maxima est 
evadit 2' 25". Angulus autem quem recta DF et recta a 
puncto F ad Lunam ducta comprehendunt. invenitur &c. 

In the next Paragraph but one- write Apog~i twice 
for .AphelU. 

LETTER LXII. 

COTES TO NEWTON. 

sr Cambridge Aug: 28th lil2 

I receiv'd Yours with the inclosed papcr, but cannot 
yet agree with You. In my former Letters I had suppos'd 
the point F to come the nearest to C in yC Suns Perigee & 
to be the furthest from C in the Suns Apogee: You on the 
contrary suppose it to be yC the nearest in ye Suns Apogee 
& the furthest in the Suns Perigee. According to your 
supposition the motion of ye point F in its curvilinear Orb 

• The word» .. but one" are added b., mistake. The., led Cotes to suspect that 
Newton's copy ('ontained an. additional paragraph which was not in hi •• 
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will then be the swiftest when that point is at its greatest 
distance from ye Centre C, & slowest at its least distance 
from the same, for we agree that tis the swiftest in the 
Suns Perigee & slowest in his Apogee: whereas according 
to my supposition the swiftest motion accompanys the least 
distance & ye slowest the greatest, as I think it ought to 
do. 

By considering that the angle CDP is the complement 
of ye Suns Anomaly to a circle, You say, I may perceive 
that whenever the Sun is in his Apogee, the point F will 
fall between the points D & C, & so will be in its slowest 
motion in the Curve line which it describes about the cen
tre C. I do indeed perceive that ye point F will fall be
tween ye points D & C, but I think it will then be in its 
swiftest motion not its slowest. For since yC angle CDP 
is, by supposition, the complement of the suns Anomaly to 
a circle; it follows, that as that Anomaly is continually 
increasing its complement must be continually decreasing. 
Therefore the line DF does so revolve to the line DC as 
by its motion to diminish continually the angle CDF: 
Whence it appeares that in respect of ye line DC the line 
DP does revolve with a motion contrary to ye order of ye 
signes I say in respect of ye moveable line DC. not in 
respect of ye Fixt Stars & it is in respect of ye line DC 
that its motion must be estimated in order to compound it 
with the motion of ye point D in the circle ABD. The 
motion then of ye point F in its passage over ye line DC 
or, by supposition, in the Suns Apogee does conspire with 
ye motion of ye point D & therefore the sum of ye two 
motions renders the motion of ye point F in its Curvilinear 
Orb the swiftest in the Suns Apogee, which ought not 
to be. 

I think I apprehend Your meaning very well where 
You say, The line DF must be doubled at ye superior 
Foeus of the Moons Orb, & carried thence to the Moon: 
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but I cannot see any reason why ye doubled line at ye supe
rior Focus rather than the single line at ye centre, should 
be carried to the Moon, excepting that Observations may 
require it. 

Your &c. R. C. 

By Your Letter I suspect that in Your copy there is a 
Paragraph between that beginning with Computatio motu.9 
hujus difficiliB &c. & that beginning with Si computatio accu
ratior duideretur i they immediately follow one the other 
in my Copy. 

LETTER LXIII. 

NEWTON TO COTES. 

The reason why the doubled line at the superior focus 
rather then the single one at the center should be carried 
to the Moon is this. The angles about the superior focus 
are (quamproxime) proportional to the times, those about 
ye Center are not. And therefore if the superior focus be 
translated, the line drawn from it to ye Moon will keep its 
parallelism, & by doing so will make the same translation 
in the Moon. 

As for your other difficulty, if the line DF kept parallel 
to it self, so as being produced to cut the line T B in a 
given angle the motion of the points D & F would be al
ways equal to one another. I do not speak of the angular 

T A C B 

motion of the lines CD and OF about the center C but of 
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the local motion of the points D & Fin their curvilinear Orbs 
web in this case will be two equal circles. Let the circle 
FMN· be described wtb the center Ct & radius DF & be cut 
by the line CD in the point H & by the line CD produced 
in the point M. And if the line DF keep parallel to it self, 
the increase of thc angle MDF will be equal to the increase 
of the angle BCD. I meane that ye two angles will increase 
. wtb equal swiftness or have equal augmentations in equal 
times. And in this case the motions of the points D & F 
will be equal. But if the angle MDF increase but half so 
fast (web is the case of the Theory), the motion of the 
point F will be accelerated neare M & retarded neare N·. 
When the line DF keeps parallel to it self & has no angu
lar motion, its motion in it{s} orb will be equal to that of 
the point D. But if it has an angular motion according to 
the order of the letters FMHF (as in the Theory) that 
angular motion will accelerate the point F neare M & 
retard it neare N*. You seem to consider the angular 
revolution of the line DF or CF in respect of the line DC. 
I consider not the relative angular motion of the line DF 
or CF but the absolute linear motion of the point F in its 
linear orb described about the point C in the unmoved 
plane of the Moons orb wtbout any relation to the angular 
motion of the line CD. 

There is no Paragraph between that web begins wtb Com

putatio motua hujua difficilia &c & that web begins wtb 8i 
computatio accu.ratior duideretu.r &c If the words of the 
paper inclosed in my last are not right, pray correct them. 
After these two Paragraphs there is or should be a Para
graph concerning ·the refraction of the Atmosphere whereby 
the Diameter of the earths shadow is enlarged in Lunar 

• The" N" ~hould be "If" if we follow the figure, as it is also in Cotes's figure, 
(Letter LX.) It would naturally ,Irop from the pen after" M." 

t A slip of the pen for D. 
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Eclipses. That Paragraph was (I think) in the first 
draught I sent you of the Moons Theory·. 

I am Yor most humble Servant 

London Sept 2d 1712. Is. NEWTON. 

For ehe Rnd Mr ROGER COTES Pro/elisor oj' 
A6erQ1lOmy at hi. Chamber in Trinity 
Col1~e in Cambridg/J 

LEITER LXIV. 

COTES TO NEWTON. 
sr 

I received Your last, by which I do at length perceive, 
that You consider the absolute linear motion of the point 
F in its linear Orb described about the centre C, & not 
the angular revolution of the line CF about the same 
centre, which I had before suppos'd You to do. 

I am satisfied that this linear motion of the point F will be 
accelerated near M & retarded near N & therefore if it be 
the linear motion which ought to be considered in Your 
Theory & not the angular You do rightly in making the 
angle CDF equal to the complement of the Suns Anomaly 
to a Circle, or which is the same thing, in making the 
angle EDF equal to the excess of the Annual Argument 
above the distance of the Moons Apogee from the Suns 
Perigee. 

But I am of opinion that You ought rather to consider 
the angular motion of the point F than the linear. And if 
so, because the angular revolution of ye line CF about the 
centre C in the unmoved plane of the Moons Orb, is 
accelerated near N & retarded near M; the angle MDF 
must be taken equal to the suns Anomaly, or which is the 
same thing, the Angle EDF must {bel taken equal to the 

• It is paragral,h II. Sec p. 112. 
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excess of the Annual Argument above the distance of the 
Moons Apogee from the Sun's Apogee* 

I will not set down other reasons for considering the 
Angular motion rather than the linear, which may admit of 
dispute. What I offer is as follows. I suppose these 
words at ye end of the Paragraph answer to obse"ations 
[-subducendam si summa illa sit minor semicirculo, ad
dendam si major. Sic habebitur-] But these words are 
not true by the Theory if the angle EDF be taken equal 
to the excess of the annual Argument above the distance 
of the l\Ioons Apogee from the Suns Perigee, as it must be 
taken if the linear motion be considered. And they are 
true by the Theory if the angle EDF be taken equal to 
the excess of ye Annual Argument above ye distance of the 
Moons Apogee from the suns Apogee, as it must be taken 
if the angular motion be considered. Therefore the angu
lar motion ought to be considered rather than the linear, 
that the Theory may answer to the Observations. 

L 
F 

~D~-------------E 

Let DL be a line drawn from the point D to the 
Moon, then will the A.:quatiQ centri 8ecunda be as the sine 
of the angle FDL. I suppose You agree with me that the 
£quation must be substracted whenever the angular dis
tance of y8 line DL from the line DF taken according to 
the order of the signs is less than a semicircle & be added 
whenever yt distance is bigger, or in other words, that it 

• This is precisely the vlllue which Newlon gave to the i. EDF by mistake in his 
Letter of Aug. 12. (_ce his Letter of Aug. '26), and "Sdins! which Cotes argue.~ in hi. 
Letter of Aug. 17, where he tllkes JIDF "" Sun', mean Ilnomaly, not its true. as here. 
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must be substracted whenever the excess of the Moons 
Anomaly above the angle EDF is less yD a semicircle & be 
added whenever that excess is bigger. 

If then the angle EDF be taken equal to ye excess of 
the Annual argument above the distance of the Moons 
Apogee from the Suns Perigee: the excess of the Moons 
Anomaly above the angle EDF will be equal to the sum of 
distances of the Moon from the Sun & of the Moons Apo
gee from the Suns Perigee, & therefore the ..Equation 
must be substracted when this sum is less yD a Semicircle 
& added when it is greater . Now this sum is less than a 
Semicircle when the sum of the distances of the Moon 
from the Sun & of the Moons Apogee from the Suns 
Apogee is greater than a Semicircle, and on the contrary 
the first sum is greater than a Semicircle when the secoml 
is less. Therefore the ..Equation must be substracted 
when the second sum is greater than a semicircle & added 
when it is less. But this Rule deriv'd from the Theory is 
contrary to Your Rule at the end of the Paragraph derived 
from Observation. From which contrariety -I think it is evi
dent that the angle EDF ought not to be taken equal to ye 
excess of the Annual Argument above the distance of the 
Moons Apogee from the Sun's Perigee & consequently the 
linear motion of the point F ought not to be considered 
but its angular motion. 

I am Your &c. 

Cambridge Sept. 7th 1712 nc 
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LEITER LXV. 

NEWTON TO COTES. 

sr London Sept. ISO. 1712. 

If it could be supposed that the force of the sun upon 
the Moon for disturbing her motions could be increased 
wthout altering the periodical times of the sun & Moon, & 
that the Orb of the earth was concentric to the Sun: the 
line DF would vanish & the radius DC would be increased 
in proportion to the Sun's force without altering its angular 
motion about the center C. By the increase of the Suns 
force, the linear motion of the point D would be increased 
by its moving in a larger orb, but its angular motion about 
the center C would remain the same as before. But the 
earths orb being excentric & the excentricity causing a 
variation of the Suns force upon the Moon greater then in 
proportion to the variation of the Suns velocity, I compen
sate the excess or defect of the force by a secondary epi
cycle described wth the radius DF about the center D, so 
that the distance CF may increase or decrease accordingly 
as there is an excess or defect of the suns force & by in
creasing or decreasing cause the linear motion of the point 
F in the plane of the Moons Orb to be greater or less then 
the linear motion of the point D in the circle BD4. in pro
portion to the said excess or defect of the suns force. 

I thank you for putting me upon examining the words 
[-aubducendam Bi summa illa Bit minor semicirculo, addenda 
Bi majqr. Sic habebitur te.] I have compared them with 
my calculations of the Moons place in Eclipses & find that 
they must be corrected & put [-addendam Bi sum~ illa 
Bit minor semicirculo, subducendam Bi major. Sic habebittlr 
te.] The Equation· I gathered from Observations many 
years ago & put it when greatest, to be 2' 10". The last 

• Compare p. 123. 
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year I gathered its quan {ti I ty from observations to be 2' 25" 

when greatest, but in describing it, committed the mistake 
web I have now corrected by reviewing myoId calculations. 

I am sr 
Yor most humble Servant 

For the Rod Mr ROGER COTES Prqfe8tlOJ' 
of A8,trO'fl,Qmy, at hi. Chamber in Trinity 
CQll6f}6 in Cambridge 

LETrER LXVI. 

COTES TO NEWTON. 
sr 

Is. NEWTON. 

I have received Your last Letter. & am now sufficiently 
satisfied as to the LEquatio centri 8ecunda. I hope the de
scription of the Variatio 8ecunda is accurate. The Para
graph concerning the refraction of the Atmosphere in 
Eclipses was in Your first draught, but was left out in 
Your Alteration - of it. There was also another Para
graph before it describing the dimensions of the Sun's & 
Moon's Diameters & Parallaxes which was also omitted in 
Your Paper of Alterations. I am uncertain whether You 
would have both of them inserted or that only concerning 
the Effect of ye Atmosphere. They stood thust. 

Diximus Orbem Lunre a viribus Solis &c. 
Et cum Atmosphrera Teme &c. 
I suppose You would omit the first of these Paragraphs 

sincc the substance of it is in other parts of Your Book, 
excepting that You have 60! scmidiameters in Corol. 7. 
Prop. XXXVII. Lib. III instead of 60~. Be pleascd to send 
what You would havc iD!lerted. 

• See the introduction 10 Lett<>r 1"'11. p. 120. 
t These form paragraphs 10 and II in the 1i,.,.1 draught of the I.unar Theory, and 

.. ill be fouod io Ihe accounl which we have given of ii, (p. 112.) This being only 'Ihe 
draughl of his leller, ("olea has 001 copied Ihem al full length. 
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In the last Paragraph I suppose You have designedly 
altered Your first draught by putting ~ 200.43'.40" for 
~ 20°.4$.50", and :::: 15°. 20'. 0(/' for :::: 15°. 19'.50", and 
* Sn. 20'. 00" for * SO. IS'. 20". 

Sept. 15. 1712 Your &c. R C. 

LETI'ER LXVII. 

NEWTON TO COTES. 
sr 

I beleive it will be sufficient to insert only the last of 
the two Paragraphs web you have copied in your last, vizt 
that rh concerns the refraction of the Atmosphere. The 
alterations made in the last Paragraph of the Scholium 
were advisedly. The description of the Variatio secunda 
is derived only from phmnomena & wants to be made 
more accurate by them that have leasure & plenty of 
exact observations. The public must take it as it is. It 
brings the Moon nearer to the Sun in both the Quadra
tures. 

I am Yor most humble Servant 

London. Sept. 23 1712. 

For the Rnd Mr COTES Prof6llOr cif .A8tro
nomy in the UnilJ6J"rity qf Ca.mbridge At 
hil chamber in Trinity College. 

LETTER LXVIII. 

NEWTON TO COTES. 
sr 

Is. NEWTON. 

I send you the conclusion - of the Theory of the 
Comets to be added at ye end of the book after the words 

• Nos. 252-255, beginning" Cmterum Cometarum rcvolventium, &c." and ending 
"primus omnium quod aciam deprebendit," (pp. 471'_481 of2nd Ed.) 
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[Dato autem Latere transverso datur etiam tempus periodi
cum Cometm Q. E. L] 

There is an error- in the tenth Proposition of the 
second Book, Prob ill, rb will require the reprinting of 
about a sheet & an half. I was told of it since I wrote to 
you, & am correcting it. I will pay the charge of reprint
ing it, & send it to you as soon as I can make it ready. 
With my service to Dr Bentley 

I remain yor most humble Servant 

London 14 Octob. 1712. 

For tM RDd Mr ROGER COTES ProfUlOr of 
Altrorwmy at m. C'lIamber in Trinity 
Co1hg6 in Cambridge 

------------

Is. NEWTON. 

• This error in finding the value of the resistance to the motion of a projectile in the air 
(see Letter LXXIV.) was pointed out to Newton by Nicolas Bernoulli (John's nephew), 
who was on a visit to EDlland dllrinl the montha of September and October, 1712-
.. Monente tandem D. Nic. Bernoulli quod error aliquis admiasus fuisaet in Prop. x. 
Lib. rt. constructionem propositionis correxi et correctam ei attendi, et imprimi curavi 
non lubdole sed eo cognoscente." Letter of Newlon in Macclesfield CmT. 11.437. 
Newton's result, when the curve described il a circle. had been previously shewn to be 
erroneous by John Bernoulli, in a Letter to Leibniz, in ADlUSt, 1710, (see their Cor. 
respondence, 11.231), and in a communication made to the French Academy, in Jan. 
l71l, (see Mernoire. for 1711, pp. 5()......M. not published until 1714,) in an appendix to 
which his nephew corrects two others of Newton'l examples, and professes to explain 
the origin of the mistake (en examinant avec lOin sa solution generale, j' en ay trouvl! 
I'oriline). John afterward. resumed the invitinl subject in the Leipsic Acts for Feb. and 
March, 1713, (see Letters LXXXlI., LXXXVll.) It is remarkable that both of these 
mathematicians mistook the source of the error. They imagined that Newton had 
taken the coefficients of the successive powers of /a in the expansion of (x + It)" for the 
luccessive Snionl of s". This wu one of the points upon which Keill wu subsequently 
engaged in controversy with John Bernoulli or hi, partiaana, who worked their crotchet 
with wearisome pertinacity in the Leipsic Acll. Keill informs us thlt Newton told 
Nicolas that the mistake did not ar;.e from the use of series. Newton, through Nicolas, 
thanked the Blurdy professor of Basle for the timely notification of the error, lent him a 
copy of his Analym, &c., published by Jones in 1711, and nine days after the date of 
this letter, proposed him as a member of the Royal Society, into which he wu accord
ingly elected on tbe 1st of December following. 
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LETTER LXIX. 

NEWTON TO COTES. 
sr 

I sent you last tuesday a sheet inclosed in a Letter. 
It eoncerned the· The Theory of Comets to be added to 
ye end of the book. I should be glad to hear that it came 
to your hands. I mentioned also an error that I was 
lately told of & web wants to be set right. I have heard 
nothing from you this month or above & should be glad of 
a line to know in what forwardness the Press is. 

I am yor most humble Servant 

London. Octob. 21. 1712. Is. NEWTON 

For lAe RDd Mr ROGER COTES Profuaor of 
.Attnmomy at hil Chamber in Trinity 
CQllt~ in Cambridgll 

LETTER LXX. 

COTES TO NEWTON. 

Sf October. 23. 1712. 

I received both Your last Letters, together with the 
Sheet to be added at the end of the Book, which was 
inclosed in the former. You mention'd an Error in the 
xth Proposition of the lId Book, which will require the 
reprinting of about a Sheet & an half. I have not re
vis'd that Proposition to see if I might find it out, but 
shall stay for Your corrections. The sheet which is now 
under the Press, ends in Page 492 of ye old Edition, and 
Page 456 of the new Edition. I have not observ'd any
thing of moment which may be altered in the Theory of 
Comets. In the new fourth Corollaryt of Prop. XL I have 

. . 
!iiIC. t No. 2-15 • 
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inserted after the first line r& quadratum radii illius ponatur 
esse partium 100000000]. Pag. 490, lin. 5, I have put [in 
subduplicata ratione SQ ad St] instead of [in subduplicata 
ratione St ad SQ] In the last Page of the Book, lines 8 & 
9, I design to put 2 G - 2 C & 2 T - 9. S for G - C & T - S, 
unless You forbid it. I suppose the Astronomical compu
tations relating to the Comets are exact, having been exa
mined both by Your self & by Dr Halley. 

I should have given You notice sooner, that I had re
ceived Your additional Sheet at the end of the Book, 
but that I expected Dr Bentley would have seen You before 
this time, for he once intended to have been at London a 
week sooner. 

LETTER LXXI. 

COTES TO NEWTON. 
sr 

I here send You the Sheets as far as they are Printed 
off, that Your self or some freind may revise them, in order 
to see what Errata may be put in a Table. I know not 
whether You have got the Copper-plate of the Comet yet 
done. The Printer tells me there will be 750 requisite. 
The next week I shall be in the Countrey, when I return 
I suppose You will have the corrections ready which You 
mention'd for the Sheet to be reprinted 

I am Sir 

Your most Humble Servt 

Nov. }It. 1712 

For Sr ISAAC NEWTON at Hi. 
Home in ~ Martin',.,tred 
LeiUllter feildll,oodon 

ROGER COTES 
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LETTER LXXII. 

COTES TO NEWTON. 
sr 

I hope You have received the Sheets which I sent last, 
ending in Page 456 of the New Edition. We have since 
printed off 3 Sheets more, which take in the whole Book 
with the Additional Sheet, excepting about 20 lines. To 
fill up the following Sheet may be added a Table of the 
Contents of each Section, if You think fit. Dr Bentley was 
proposing to have subjoyned an Index to the whole, but 
particularly to the Third Book. If You approve of it, 
such an Index may soon be made. If Your alterations in 
the Second Book are finished I desire You will be pleased 
to send 'em. 

I am Sir, Your most 

Humble Servant 

Cambridge Novbr• 23d• 1712 

FM' S· ISAAO NBWTON at AU 
H0U86 in S' Marli,,', StrM 
~FeildI LMldora 

LETTER LXXIII. 

NEWTON TO COTES. 
sr 

ROGRR COTRS 

I send you enclosed· the tent.h Proposition of the 
Second book corrected. It will require the reprinting of 
a sheet & a quarter from pag 230 to pag. 240. There is 
wooden cut belonging to it weh I intend to send you by the 
next Carrier. I think this Proposition as it is now done 
will take up much the same space as before. If not, the 

• Nos. 262-266. 

10 
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space about the cuts may be made a little wider or a 
little narrower, or the number of lines in a page may be 
increased or diminished by a line. When this sheet & a 
quarter is printed oft' I hope your trouble of correcting 
will be at an end. As for making a Table to the book 
I leave it to yon to do what you think. I beleive a short 
one will be sufficient. I shall send you in a few days a 
Scholiu {m I- of about a quarter of a Sheet to be added to 
the tend l * of the book: & some are perswading me to 
add an Appendix concerning the attraction of the small 
particles of bodies. It will take up about three quarters 
of a Sheet, but I am not yet resolved about it. I am 

yor humble & obedient 

Servant 
London. Jan. 6. 171;. 
For tM RD. Mr COTES Prof- of 

...utronomy at AU C'1Iamber in 
Trinity Colhge in Cambridge. 

LEITER LL~IV. 

COTES TO NEWTON. 

Is. NEWTON 

sr. Cambridge Jan. 13'" 1713. 

I have considered Your alteration of Prop. x, Lib. II. 
and am well satisfied with it. I observe that You have 
increased the Resistance in the proportion of 3 to 2, 
which is the only change in Your Conclusions, arising from 
hence (as I apprehend it) that in the new Figure LH is 
to NI as Boo to Boo + sSUS, whereas in ye former Figure 
lcl was to FG as Roo to Roo + 2So'. Some things in. 
Your Paper I have altered, they are not worth Your 

• Th_ four Jettel'l! within II bave diIIIlppeared witb the .. u. 
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notice, being only faults in transcribing.. I have this day 
received the Wooden Cut. I shall expect the Scholium at 
ye end of the Book & the Appendix at Your leasure. 

I am Sir 

Your Obliged Freind 

& Humble Servant 

For SP. IsAAc NEWTON "' TaU 
HOUIt ita ~ Mamta', &twt 
~. Feildl London 

LEIT-ER LXXV. 

NEWTON TO COTES. 
sr 

RooBa COTBs. 

The inclosed t is the Scholium web I promised to send 
you, to be added to the end of the book. I intended to 
have said much more about the attraction of the smaIl 
particles of bodies, but upon second thoughts I have chose 
rather to add but one short Paragraph about that part of 
Philosophy. This Scholium finishes the book. The cut 
for the Comet of 1680 is going to be rolled oft'. I am 

Yor most humble & obedient Servant 

London ~ Marcht 171J. Is.uc NBWTON. 

For eM Be.- MP ROGEIl CoTBS ProftMlW Gf 

.btroMm,Y, "' Au CAamhtJr in Trinit,Y Colkge 
mC~. 

• COIeI. howerer. besides makiDg the alteratioDS alluded to here, hu (perhaps &om 
WaDt of room) omitted a puacraph at the begiDDiog of the Scholium of the Prop. 
(p.269. Ed. 1. p.240. Ed. 2.) io which Newton ,oio .. out aDother mode of TiniDI 
the problem which is the subject of the Pl'OpOIIition. The paragraph ruDS a follows : 

.. Fingere liceret projectilia pergere io arcuum 0 H. HI. I K chordis & io 10m PUDelia 
0, H, I, K per vim graTitatis lit Tim resistentilll agitari. perinde ut in Propaaitione 
prima Libri primi corpus per vim centripetam iotermittentem agitabitur, deinde ehorda 
io iDfinitum dimioui ut Tires reddutur CODtiDUIII. Et solutio Prohlemalia hac ratione 
facillima evaderet." 

t Nos. 269, 270, 272. * The Post mark is March 3. (Tuesday.) 
10-2 
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LEITER LXXVI. 

NEWTON AND BENTLEY TO COTES. 
sr 

I sent you by last tuesdays Post the last sheet of y8 
Principia, & told you that the cut for y8 Comet of 1680 
was going to be rolled off. But we want the page where 
it is to be i"nserted in the book. I think y8 page is 462 or 
463. Pray send me web it is, that it may be graved upon 
the Plate for directing the Bookbinder where to insert it. 

I am yor most humble Servant 

London 5 March 1711. Is. NBWTON 

I have sr Isaac's Leave to remind you of what Y 0\1 

and I were talking of, An alphabetical Index, & a Preface 
in your own Name; If you please to draw them up ready 
for y8 press, to be printed after my Return to Cambridg, 
You will oblige 

For tAl RD4 Xr RoGER CoTES ProfUMW of 
~~~~~~mTm~ 
Coll~ge in Cam~ 

Yours 

LEITER LXXVII. 

COTES TO NEWTON. 
sr. 

R BBNTLBY. 

I received both Your Letters with the last sheet of the 
Book inclosed in the former of them. The Paragraph 
beginning with C~erum Tra.jectoriam quam COfII6ta ducrip
Bit &c., which is in the 497'h page of the former Edition, 
falls in the 465th page of the new Edition. This is the place 
to which I suppose You would refer the Cut for the Comet. 

I intend in a day or two to set about the Alphabetical 
Index. I will write to Dr Bentley concerning the Preface 
by y8 next Post. 

March. 8. 17 tJ I am sr. Your &c. 
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To Dr BENTLBY 

sr. 

NEWTON AND COTES. 

LEITER LXXVIII. 

COTES TO BENTLEY. 

149 

I received what You wrote to me in sr Isaac's Letter. 
I will set about the Index in a day or two. As to the 
Preface I should be glad to know from sr Isaac with what 
view he thinks proper to have it written. You know the 
book has been received abroad with some disadvantage, & 
the cause of it may easily be guess'd at. The Commer
cium Epistolicum lately publish'd by order of the R. So
ciety gives such indubitable proof of Mr Leibnitz's want of 
candour that I shall not scruple in the least to speak out 
the full truth. of the matter if it be thought convenient 
There are some peices of his looking this way which 
deserve a censure, as his Tentamen de Motuum Cale8tium 
caU8i8.. If sr Isaac is willing that something of this nature 
may be done. I should be glad if, whilst I am making the 
Index, he would be pleas'd to consider of it & put down a 
few notes of what he thinks most material to be insisted 
on. This I say upon supposition that I write the Preface 
my self. But I think it will be much more adviseable that 
You or He or both of You should write it whilst You 
are in Town. You may depend upon it that I will own it & 
defend it as well as I can if hereafter there be occasion. 

I am sr &c. 

• Newton had himae1f draWll up lOme IItrictllre8 upon this piece, which were made 
use or by the edito1'll or the Commerrium Epiltolicu", (p. 97). See the paper entitled 
.. Ell: Epistola cqjUldam ad Amicum," printed in the Appendiz to this work. 
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LE'ITER LXXIX. 

BENTLEY TO COTEB. 

Dear Sir, At Sr Iaaac Newton'. March 12. 

I communicated your Letter to sr. Isaac, who happend to 
make me a visit this morning, & we appointed to meet this 
Evening at his House, & there to write you an Answer. 
For ye Close of your Letter, weh proposes a Preface to be 
drawn up here, and to be fatherd by you, we will impute 
it to your Modesty; but You must not press it further, 
but go about it your self. For ye subject of ye Preface, 
you know it must be to give an account, first of ye work 
it self, ~, of ye improvements of ye New Edition; & then 
you have sr. Isaac's consent to add what you think proper 
about ye controversy of ye first Invention. You your self 
are full Master of it, & want no hints to be given you: 
However when it is drawn up, You shall h .. ve His & my 
Judgment, to suggest any thing yt. may improve it. Tis 
both our opinions, to spare ye Name of M. Leibnitz, and 
.. bstain from all words or Epithets of reproch: for else, y' 
will be ye reply, (not that its untrue) but yt its rude & 
uncivil sr. Isaac presents his service to you. 

For W. Roou 00TB8 ProftMtW of 
..4Wonomy ac 7'rWty Cou.eg. ift 
Cambridg. 

I am Yours 

• The oricina1 of thiI Letter, which h. been alrHd, prineed in the Bender Corre
lpondence (p. 400). is in the poIIIIeIIion of Dawson Turner, Eeq., who h. kindl, fur
nished me with a new &raDIcript of it. 
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LETTER LXXX. 

CQTES TO. NEWTo.N. 
sr 

I have received Dr Bentlys Letter in answer to that 
which I wrote to him concerning the Preface. I am very 
well satisfied with the directions there given, & have 
accordingly been considering of the Matter. I think it 
will be proper besides the account of the Book & its im
provements, to add something more particularly concerning 
the manner of Philosophizing made use of & wherein it 
differs from that of Descartes and Others, I mean in first 
demonstrating the Principle it employs. This I would not 
only assert but make evident by a short deduction of the 
Principle of Gravity from the Phamomena of Nature in a 
popular way that it may be understood by ordinary readers 
& may serve at y8 same time as a specimen to them of 
the Method of y8 whole Book. That You {may I y8 better 
understand what I aim at I think to proceed in some 
such manner. [Tis one of y8 primary Laws of Nature, 
that all bodys persevere in their state &c. Hence it follows 
that Bodys which are moved in curve-lines & continually 
hindred from going on along the tangents to those curve
lines must incessantly be acted upon by some force suffi
cient for that purpose. The Planets (tis matter of fact) 
revolve in Curve.lines, therefore. &c. [Again, tis Mathe
matically demonstrated that Corpus omne, quod movetur te. 
Prop. 2 Lib I, & CM'pU8 omne, quod radio 4'0. prop. 3 Lib 1. 
Now tis confess'd by all Astronomers that the Primary 
Planets about y8 Sun & the Secondary about their re
spective primary doe describe areas proportional to the 
times. Therefore y8 force by which they are continually 
diverted from the tangents of their Orbits is directed & 
tends towards their central Bodies; which force (from what 
cause soever it proceeds) may therefore not improperly be 
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call {ed} Centripetal in respect of the revolving Bodies & 
Attractive in respect of ye ~ntral ones. [Furthermore tis 
Mathematically demonstrated that. Cor. 6, Prop. 4. Lib. 1 & 
Cor. 1, Prop. 45, Lib. 1. But tis agreed upon by As~ 
nomers that &c. or &c. Therefore the centripetal forces 
of the Primary Planets revolving about the Sun & of the 
Secondary Planets revolving about their Primary ones, are 
in a duplicate proportion &c. In this manner I would pro
ceed to the 4th Prop of Lib. III & then to the 5th• But 
in the first corollary of this 5th Proposition I meet with 
a difficulty·. it lyes in these words [Et cum attractio 
omnia mutua sit] I am persuaded they are then true when 
the Attraction may properly be so called, otherwise they 
may be false. You will understand my meaning by an 
Example. Suppose two Globes .A & B placed at a distance 
from each other upon a Table, & that whilst r Globe .A. 
remaines at rest the Globe B is moved towards it by an in
visible Hand; a by-stander who observes this motion but 
not the cause of it, will say that r Globe B does certainly 
tend to the centre of ye Globe .A, & thereupon he may call 
the force of the invisible hand the centripetal force of 
B & the Attraction of .A since the effect appeares the same 
as if it did truly proceed from a proper & real Attraction 
of .A. But then I think he cannot by virtue of this Axiom 
IAttractio omnis mutua est] conclude contrary to his sense 
& Observation that the Globe .A does also move towards 
the Globe B & will meet it at the common centre of Gravity 
of both bodies. This is what stops me in the train of 

• The difficult, railed bJ Cotea here afFords an illltaDee of the temponrr hue 
which ma, occaaionall, obeeure the brighteat intellects. Compare the storr told of 
Lagrange b, Diot (Journal da SaVGnll, 1837, p. 84): .. Lagrange tira un jour de _ 
poche un papier qu'illut i I'Acad~mie, et qui contenait une ~moutration du Cameus 
PNtu/atum d'Euclide, relatif i la th~rie des parallel... Cette d6moDBwtion repoB&it 
BUr un paralogisme hident, qui parut tel i tout Ie monde j et probablement Lagranp 
alllBi Ie reconnut pour tel pendant sa lecture. Car,lorsqu'il eut fini, il remit IOn pa
pier dans sa poche, et n'en parla plUl. Un iutant de silence universel suint, et I'on 
pIIIIIl a_t6t i d'autres objets." 
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reasoning by which I would make out as I said in a popular 
way Your 7th Proposition of ye md Book. I shall be glad 
to have Your resolution of the difficulty, for such I take it 
to be. If it appeares so to You also, I think it should be 
obviated in the last Sheet of Your Book which is not yet 
printed oft' or by an .Addendum to be printed with ye Errata 
Table. For till this objection be cleared I would not un
dertake to answer anyone who should assert that You do 
Hypotheaim finger-e, I think You seem tacitly to make this 
supposition that ye Attractive force resides in the Central 
Body 

After this Specimen I think it will be proper {to} add 
somethings by which your Book may be cleared from some 
prejudices which have been industriously laid against it. 
As that it deserts Mechanical causes, is built upon Miracles, 
& recurrs to Occult qualitys. That You may not think it 
unnecessary to answer such Objections You may be pleased 
to consult a Weekly Paper called Memoires of Literature 
& sold by Ann Baldwin in Warwick-Lane. In the 18th 

Number of ye second Volume of those Papers which was 
published May 5th, 1712- You will find a very extraor
dinary Letter of Mr Leibnitz to Mr Hartsoeker which will 
confirm what I have said. I do not propose to mention 
Mr Leibnitz's name, twere better to neglect him, but the 
Objections I think may very well be answered & even 
retorted upon the maintainers of Vortices. After I have 
spoke of Your Book it will come in my way to mention 
the Improvements of Geometry upon which Your Book is 
built, & there I must mention the time when those im
provements were first made & by whom they were made. 
I intend to say nothing of Mr Leib~itz, but desire You 
will give me leave to appeal to the Commercium Epis-

• p.I37. Leibniz. Opp. Tom. II. Pars u. p.60. The letler is dated, Hanover, 
Feb. 10,1711. Leibniz does not mention Newton's name. 
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tolicum to vouch what I shall say'of Your self & to insert 
into my Preface the very words of the Judgment of the 
Society (page 120th Com. Ep) that foreigners may more 
generally be acquainted with the true state of the Case. 

Feb. * 18. 1711-

The plan of the Preface sketched in the above letter was afterwards 
modified. The Indices compiled by Cotes supplied the place of" an account 
of the book", and the short preface which Newton sent him in his letter 
of March 31 made it unnecessary to enter into a detail of "its improve
ments." The intended notice of the method of fluxions and of the 
dispute relative to its discovery was abandoned, whether in consequence 
of Newton's declaration at the close of the letter just quoted that he 
"must not see it," or from a feeling that it was better to leave the 
evidence in the Commercium Epistolicum to work its own way, we 
have no precise information. Cotes's Preface therefore is confined to an 
exposition of "the inanner of philosophizing made use of" in the work, 
and to an examination of the objections of Leibniz (without mentioning 
his name) and of the system of Vortices. 

Leibniz in a letter (Apr. 9, 1716. N.S.) written under excitement, 
(it is his reply to Newton's raking fire of Feb. 26.) calls this Preface 
"pleine d'aigreur," an expression which may be taken as a meIIIUrQ 
of that extraordinary man's sensitiveness at tbe time. 

LETTER LXXXI. 

NEWTON TO COTES. 
sr 

I had yora of Feb 18th, & the Difficulty you mention weh 

lies in these words [Et cum Attractio omnia mutua sit] is 
removed by considering that as in Geometry the word 
Hypothesis is not taken in so large a sense as to include 
the Axiomes & Postulates, so in Experimental Philosophy 
it is not to be taken in so large a sense as to include the 

• It is clear tbat this is a mistake for MIJrcil. though Newton himtelf in his answer 
to this letter lpeaks of it u .. ,0" of Feb. 18." 
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first Principles or Axiomes weh I call the laws of motion. 
These Principles are deduced from Phmnomena & made 
general by Induction: rh is the highest evidence that a 
Proposition can have in this philosophy. And the word 
Hypothesis is here used by me to signify only such a Pro
position as is not a Phmnomenon nor deduced from any 
Phmnomena but assumed or supposed wthout any experi
mental proof. Now the mutual & mutually equal attrac
tion of bodies is a _branch of the third Law of motion & 
how this branch is deduced from Phrenomena you may see 
in the end of the Corollaries of ye Laws of Motion, page 22. 
If a body attracts another body contiguous to it & is not 
mutually attracted by the ot.her: the attracted body will 
drive the other before it & both will go away together wth 
an accelerated motion in infinitum, as it were by a self 
moving principle, cotrary to y. first law of motion, whereas 
there is no such phmnomenon in all nature. 

At the end of the last Paragraph but two now ready to 
be printed off I desire you to add after the words [nihil 
aliud est quam ffatum et Natura.] these words: [Et hrec 
de Deo: de quo utiq: ex phrenomenis disserere, ad Philo
sophiam experimentalem pertinet.] 

And for preventing exceptions against the use of the 
word Hypothesis I desire you to conclude the next Para
graph in this manner [Quicquid enim ex phmnomenis non 

. deducitur Hypothesis vocanda est, et ejusmodi Hypotheses 
seu Metaphysic&! seu Physic&! seu Qualitatum occultarum 
seu Mechanicm in Philosophia experimentali locum non 
habent. In hac Philosophia Propositiones deducuntur ex 
phmnomenis & redduntur generales per Inductionem. Sic 
impenetrabilitas mobilitas & impetus Corporum & leges 
lUotuum & gravitatis innotuere. Et satis est quod Gravi
tas corporu revera existat & agat secundum leges a nobis 
cxpositas & ad corporum cmlestium et maris nostri motus 
omnes sufliciat. 
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I have not time to finish this Letter but intend to 
write to you again on Tuesday. 

lam 

Yor most humble Servant 

London. 28 March {SaturdaYI 1713. Is. NEWTON 

For 1M Reverend M" ROGER CoTES Profeaor 
of .A.tronomy, cat hill ChGmber in TriA"y 
~ iA Carrabri¥. 

LETTER LXXXII. 

NEWTON TO COTES. 

sr London. 31 Mar. 1713. 

On Saturday last I wrote to you, representing that 
Experimental philosophy proceeds only upon Phenomena 
& deduces general Propositions from them only by Induc
tion. And such is the proof of mutual attraction. And 
the arguments for ye impenetrability, mobility & force of 
all bodies & for the laws of motion are no better. And 
he that in experimental Philosophy would except against 
any of these must draw his objection from some experi
ment or pruenomenon & not from a mere Hypothesis, if 
the Induction be of any force. 

In the same Letter, I sent you also an addition to the 
last Paragraph but two & an emendation to the last Para
graph but one in the paper noW' to be printed oW in the 
end of the Book. 

I heare that M" Bernoulli has sent a Paper· of 40 

• Part of it appeared iD the Number for Feb. 1713, pp. 77-96, the remainder in the 
March Dumber, pp. 116-132. See Comm. Epiltol. LeibD. and Bemoull. u. 299. 

Bernoulli afterwarda (Letter to LeibDiz, Feb. 5' 1714), iD CODJequeuce of his Dot reo 
ceiving a cop, of the ComllllrCi"", Eputolicum, aDd of the 2Dd Ed. of the PriMipitr, 
which Demoivre, iD NewtoD', DIme, bad promised more than a ,ear before to send him, 
fancied that NewtoD was o/feuded at hiB auimadYersioD8, aDd _ to have lltated his 
6U8picioDI to Demoivre; but the tODe of the article did Dot preveDt the author of the 
Prir&eipia from expreaeing bill sellle of the merita of Bernoulli', solution of his problem. 
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pages to be published in the Acta Leipsica relating to 
what I have written upon the curve Lines described by 
Projectiles in resisting Mediums. And therein he partly 
makes Observations upon what I have written & partly 
improves it. To prevent being blamed by him or others 
for any disingenuity in not acknowledging my oversights 
or slips in the first edition I believe it will not be amiss to· 
print next after the old Prrefatio ad Lectorem, the follow~ 
ing Account of this new Edition. 

In hac secunda Principiorum Editione, multa sparsim 
emendantur & nonnulla aCljiciuntur. In Libri primi Sect. II, 
Inventio virium quibus corpora in Orbibus datis revolvi 
possint, facllior redditur et amplior. In Libri secundi 
Sect. VII Theoria resistentiJe fluidorum accuratius investi~ 
gatur & novis experimentis confirmatur. In Libro tertio 
Theoria Lurue & Pnecessio ...Equinoctiorum ex Principiis 
suis plenius deducuntur, et Theoria Cometarum pluribus 
et accuratius computatis Orbium exemplis confirmatur. 

28 Mar. 1713. I. N. 

If you write any further Prefacet, I must not see itt. 
for I find that I shall be examined about it. The cuts for 
ye Comet of 1680 & 1681 are printed oft' & will be sent to 
Dr Bently this week by the Carrier. 

lam 
Yor most humble Servant 

For tM RDd Mr COTES Prof6llJor of .Alero. 
_y ift 1M Uniwrrity of Cambridgt. AI 
Au Claambe- ita TriMly CollIg. in Cambridg. 

Is.uc NEWTON 

"J'ai vu Mr. NeuutoD. qui m'a dil, qu'il avait lu avec beaucoup de plaisir vatre 
methode de nIIIOudre Ie probleme de la reeiatance, il vous rend justice en Homme, qui 
n' esl nullement oWe~, il dit qu' elle est admirablement belle, & meme quO elle est 
ClOIIImode pour des expresaionl finies." Ezttact from a Letter of Demoivre to Bernoulli 
in Leipeic Aeu for July 1716, po 300. 

t NewtoD __ to have particularly iD hie eye Cotes'. pl'llJlOlM!Cl allusion to the 
dispute about the invention of f1uziollSo 

! Compare C __ • Epiatnl. 2nd Ed. ad Lectorem page penult. "Que Dove 
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This is the last letter in tbe Trin. Coll. collection that passed be
tween Newton and bis editor wbile the work was in tbe press. The 
proof-sheet however of the Scholium Generale must have been sent 
up to Newton, as tbere is a paper (No. 271) in bis handwriting con
taining some alterations of the Scholium, in which the pages and lines 
are referred to as we find them in the printed book. 

The Index was finisbed in April (letter cx.m), and the Preface is 
dated May 12. In his letter of May 3 to JODes (letter CXIV), Cotes 
"hopes the whole book may be finished in a fortnight or 3 weeks:" 
" it might have been done by this time" but for indisposition. It was 
not however until about June 18 that tbe impression was finished. 
(See next letter). 

It was probably about tbis time tbat the Cambridge Aristarcbns 
made his emendations of Halley'S verses prefixed to the Principia. 
See Rigaud's Essay, pp. 86, 87. 

LETTER LXXXIII. 

COTES TO Dr SAM. CLARKE. 

sr Cambridge June 20th 1713. 

I received Your very kind Letter. I return You my 
thanks for Your corrections of the Preface, & particularly 
for Your advice in relation to that place where I seem'd to 
assert Gravity to be Essential to Bodies. I am fully of 
Your mind that it would have furnish'd matter for Cavil
ling, & therefore I struck it out immediately upon Dr 
Cannon's mentioning Your Objection to me, & so it never 
was printed. The impression of the whole Book was 
finished about a week ago. 

My design in that passage was not to assert Gravity to 
be essential to Matter, but rather to assert that we are 
ignorant of t.he Essential propertys of Matter & that in re-

Principiorum editioni pnemiua lunt, NewtonUl non vidit antequam Liber in lucem 
prodiit." Dalembert'l miastatemeut on this point (" preface faite 1001 lea ,eux de 
I'autaur," Enq~lopM. I. 854) is noticed b, Wilson (Robina" Trut., Appendix, 
11.334). 

• 
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spect of our Knowledge Gravity might possibly lay as fair 
a claim to that Title as the other Propertys which I men
tion'd. For I understand by Essential propertys such pro
pertys without which no others belonging to the same 
substance can exist: and I would not undertake to prove 
that it were impossible for any of the other Properties of 
Bodies to exist without even Extension. 

Be pleased to present my humble Service to sr Isaac 
when You see him next, & let him know that the Book is 
finished-

To Dr CLARK 

I am sr 
Your much Obliged Freind 

& Humble Servant 

RC 
It appears from the above letter that a meaning has been given to 

expressions in Cotes's Preface which he did not intend them to convey. 
He has been understood to assert that gravity is an essential property 
of bodies: his words are "Inter primarias qualitates corporum univer
sorum vel Gravitas habebit locum; vel Extensio, MobiJitas & Impene
trahiJitas non habebunt." His supposed views are controverted by Dr 
WheweD (Philosophy of the Inductive Sciences, I, 249, or 258 2nd Ed.), 
and are quoted with approbation in a recent work (I.e Cartesianisme ou 
la veritable renovation des sciences, par Bordas-Demoulin, Paris 1843,
a work 1688 remarkable for accuracy than for livelineBB of declamation). 
Though Newton, says this last writer, had not the true idea of attrac
tion, "cette notion perce et triomphe deja chez quelques-uns de 8eB dis
ciples immediate, tela que Roger cates." (1.304). He also refers to 
Maupertuis and Lalande as holding the same opinion. " Pour moi, dit 
Lalande, je pense a'V;ec M, Manpertuis et la plupart des metaphysiciens 
anglais, que l'attraction depend d'une propriete intrinseqlle de 1& ma
tiere." Astron. ed. 2. art. 3384." 

• On Monday July 'l:1 Newton waited on the Queen witb a copy of the new edition 
of his book. (Baily's F1amsteecl, po 98.) Jones'lletter oftbanb for a presentation copy 
(letter en) is dated July 11. Compare Bentley's Correspondence, p. 465. Flamateed 
&ave Ia.. for a copy (Baily, p.305). In Clare Hall Library are two copies oftbe book, 
one of wbicb belonged to Cotes's friend Cbarles Morgan .. Ex dono Clarisel. Editoris 
Pro 1-. 1'.0'." and the other to Rob. Green" Pret. 151." In a catalogue of Keill'l 
library in his own band-writing among the Lucuian papers tbe price of .. copy is put 
down at £1. 
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Newton was obliged on several occasions to protest against the doc
trine of innate gravity being ascribed to him. See letters to Bentley, 
Jan. 17. Feb. 25. 1691. AdTertisement to 2d Ed. (in English) of his 
Optics, July 16, 1717: "And to shew that I do not take Gravity for 
an essential Property of Bodies, I have added one question {the 21"} 
concerning its Cause, chusing to propose it by way of a Questjpn, be
cause I am not yet satisfied about it for want of Experiments· ... & 
his letter in Macclesfield Corresp. u. 437. 

LETTER LXXXIV. 

This is not, properly speaking, a letter. but a paper of Correction. and 
Additions sent by NBWTON to COTES through Cornelius Crownfteld, 
the University Printer. lis: months after the publication of the book. 
See next letter. 

Corrigenda et Addenda in Lib. I. 

Pag 7. lin. 8. post veriore tempore adde mensurent. 
P. 10. l. 6, post sed adde sunt P. 10.1. 17, kge difficillimum 
est. 

P. 15 116 ~e in plana, ut pN ad pH. lb. 1. 20 veri
tatem ejus. 

P. 17 1. 20 pro communis kge corporis. P 31, 1. 38 
..4D et DB. P. 36, 1. 6 kge Cor. 5. P. 38 I 24 kge Corol. 
2. I. 26 ~e Corol. 4. 

P. 41 15 lege Pet Q. P. 42, 1. 8 P08t vel adde circu
lum concentrice tangit, id est. 

-=-"7""::-::: 
P 44 I 23 lege QR x RN + QN. P. 45, I. 14 post hoc 

est adde (ob datam specie figuram illam) lb. 1. 21 pos' 
Spiralem adde concentrice. P. 46 1. 30 post intelligatur 
adde recta. lb. 1. ult. post Pv l( U V ~e, Adde rectangulum 
uPv ntrinq: et prodibit quadratum chordm arcus PQ 
mquale rectangulo VPv. P. 47 I 4 post conica in P, ~. 

• Thia declaration WIllI probably drawn from him by the recent eontroftl'l)' between 
Leibniz and Clarke. 
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adeoq: ex natura Sectionum Conicarum, circuli htUu8 

chorda PY' mqualiB erit 2;g. P. 52. 1. 16 dele per. 

P. 54,1. 4, poIt area QT )( SP adde qum dato tempore 
describitur. 

• P. 57. 1. 25 poIt si ea adde sit. P. 59. L 7 pol' &Xi 
principali figurm. adde id est axi in quo umbilici jacent. 

P. 61. 1. 12 lege ita ut sit GA ad AS et Ga ad as ut est 
KB ad BS. et axe Aa. 

lb. 1. 15. 16 lege, et cum sit GA ad AS ut Ga ad as. 
erit divisim Ga - GA. seu Aa ad as- ~S seu SH in 
eadem ratione. P. 86.1. 7. poIt biseca adde in Met N. 

P. 87 L 7 lege per Prob. XIV. 

P. 89 & 90 in Figurajungamr FD. 
P. 92. in Figura jungant'Ur FG et HL P. 101. 1. 6. 7. 

8. lege. Nam centro 0 intervallo 004 describatur semicircu
Ius AQB rectre LP si opus est producte. occurrens in Q. 
junganturq: SQ. OQ. quarum OQ producta occurrat arcui 
EFG in F. et in eandem OQ demittatur perpendiculum 
SR. lb. 1. 36 post qum adele per punctum P transit et. 
P. 109.1. 1 post Hyperbola adde rectangula. lb. in ScM
f1U.Ite pro litera 0 BCribaeur litera H. P. 117.115 lege prio
riB in L Et stantibus. P. 121 in ScAetn4te e regione literm 
p BCribatur litera Kin Orb6 YPK. P.127. 1. 7.9 graduum. 
P. 131 1. 17 lege, m mqualis 1 et no 

P. 136. 1. 2 pro Bp scribe BP. P. 137,1. 16 pol' sinus 
versus adde est. P. 139. 1. 10 poIt adeoq: ad adde globi 
exterioris. 1. 12 poIt habet ad adde globi interioris. P.148. 
L 4 pol' distantire adde corporum. lb. 1. 7 pro terminos 
suos communi ,crib6 terminum suum communem. P. 151. 
1. 8. 21 ,crib6 ad primum duorum. P. 151. 1. 18 BCrib6 ut 
primum duorum. P. 156 131 ,crib6 maximo. Nam. P 158 
1 32 P08t atq: adde ut. et pol' proportionalitate dele ut. lb. 
1. 36 post non sit. adde reciproce. 

P. 166, 1. 9 dele quadratum temporis periodici et 1Orib6 
11 
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tempus periodicum. P. 169, I. 26, 33, 34, & P. 170 13 pro 
C ,crib6 0, et in acMmate inter PacT ,crib6 literam O. 
P. 184121 po,t area adele ABNA. P. 187 14 pro duplo 
~us ,crib6 ejus dupl0. P. 190, L 15 pro similia ,crib6 COD
tinue proportioDales SI, SE, SP, similia sunt. lb. I. 19, 
post PC adele, (ob proportionales IE ad PE ut IS ad SA) 

.- DF )( 0 DF")( 0 
P. 191, 1. 7, lege corpus Pent ut PP-l - 2P]"'a • 

P 196 1. 25 post qua annuli adele centro A interval10 AE 
in plano pr.edicto descriptio P. 197 1 24 pro diametro lege 
semidiametro. 

Corrigenda et addenda in Lib. II. 
Page 213, lin. 10, 12 Pro BC et BD acribe BACH et 

BADE. lb. lin 14 post partes adde rectm ..lB. lb. 1. 24 
pro BC ,crib6 BACH. lb. 1.26 pro AH ,crib6 BACH 
P. 214, 1. 33 post gravitatis qua adele corpus illude P. 223 
1. 20, 22 pro sesquialtera acrib6 sesquiplicata. P. 229,1. 7, 
8 lege omne ascendendi ad locum summum ut Sector Cir
culi, et tempus omne descendendi a loco summo ut Sector 
Hyperbolle. lb. 1. 13, 14, 15 post Circularis ..ltD ut tem
pus lege omne ascendendi ad locum summum, & Sector 
Hyperbolicus ..lTD ut tempus omne descendendi a loco 
summo ; si modo Sectorum. lb. 1. 21, post ut lege 
qDp )( t~uad. • 

pIJ41W1. ,ld est, ob datam t D, ute lb. 1. 26 pos' 

mento adde velocitatis. 1. 30, post est ut adele tempus totum 
ascendendi ad locum summum. Q. B. D. 

P.233, lin. ult. pro 2QRo lege 2QRo'. P. 240 1. 27 pro 
MX lege NX. P. 241,1. 13 Parabolle predictle. 

2nn-2ft • 
P. 244, 1. 22 lege YG. Page 248, 1. 2 lege 81t. 

n -2 

lb. 1.10, pro omnia futuri lege totius lb. 1. 23. 42 pro futuri 
lege totius. P. 249. 1. 20 post tempus adde totum P. 251, 
1. 32 post et AB ut adele area. P. 255 1. 8 pro sit lege est. 
P. 285 1. 17 post arcubus adde vel. P. 2901. 31 pro &ere 

Digitized by Coog Ie 



NEWTON AND COTES. 163 

BCribe aqua. lb. 1. 34 pro aqua BCribe aere. P. 300 1. 11 
pro CB acribe AB. P. 301, 1. 7 P08t axis sui adele uniformi
ter progrediendo. lb. 1 9 post diametri swe adele uniformi
ter progrediendo. lb. 1. 12 pro totum globi motum lege 

motum globi. lb. 1. 15, post diametri swe adele uniformiter 
progrediendo 

p. 317 1. penult. pro maximam G lege maximam H. 
Corrigenda et Addenda in Lib. III. 

Page 358, 1. 3, 4 lege affirmatur. Corpora plura dura 
esse experimur; oritur autem. 

P. 367, 1. 14 lege foret. P. 3781. 28 pro circa annum 
lege anno. 

P. 379 1. 13, 23 pro centripetam lege centrifugam. 
P. 387 1. 22 lege quam. P. 396, 1. 17 pro erit Kk ad lege 
erit FK requalis TK & Klc erit ad. Ib 119 post FKkf 
adele erit. P. 399 1. 6 post Solem adele vel ab ea superatur. 

P. 415 1. 12, 15 pro annua et annure 8cribe semestris et 
semestri. .p 422 1. 34 post luBe IBquatio adele maxima. 
P. 425 1. 23 dilatet. P 444 1. 33 dele formata est, et post 
inter se adde formata sunt. P 4501. 16 lege ad ejus velo
citatem. P. 453117 lege quorum AM. P 4571. penult. 
& ult. post manentem dele parum diligenter definivit. N am 
Cometa, t 8cribe ex observationibus definire neglexit. 
Cometa autem. P. 459. 1. 3 lege partium 100000. P 459 
pr'OZim6 P08t Tabulam lege Apparuit etiam hie Cometa 
mense N ovembri prrecedende - in signis Virginis & Librl9 
ut stella secunrue vel tertie magnitudinis, & Florentire qui
dem ad horam octavam ltalicam ea nocte que mensis 
htdus diem vigesimum & vigesimum primum intercessit, st. 
novo, id est, decimum & undecimum st. vet. visus fuit in 
signo Virginis sub· stellis in sinistro pede [vel femure] 
Leonis cum Ascentione- recta graduum 165, referente Cas
sino. Erat igitur Cometa in 1!l lSi circiter. Nam et 

• sic. 
11-2 
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Hillus quidam hora quinta matutina die 12 vel potius 10 

Novembris, Cantuarim in Anglia distantiam cepit- hl\ius 
Comete a Corde Leonia graduum septendecim in Orien
tem et a Cauda Leonia paulo plusquam graduum undecim 
in austrum. Unde Cometa tunc erat in 1I.l 12'1' 2~ cum 
latitudine boreali 2P' circiter. Crassissimle fuerunt hie 
observationes; meliores aunt qUIe sequuntur. Page 459 lin 
35 po8t Galletius etiam ,crib6 A venioni. lb. I. 39 Cellius 
in 6 IS. 80' lb. 1. 40 de18 Rom:e. P. 460 I. 33 poIt Au
strali 111' 16' adele CeIlius in 6 28. lb. 1. 37 po8', id est 2'1' 2' 

tJioe li,*,""" quinq: aequennum adele. Eodem die ad horam 
quintam matutinam Ballasorle in India Orientali, capta 
est distantia Comete a Spica 1IJt. 7"r 8S' in Orientem. In 
linea erat recta inter Spicam et Lancem australem, ideoq : 
versabatur in 6 26P'.58', cum Latitudine australi l"r 11' 

circiter; et propterea post horas 5 & 4(J'. ad horam scilicet 
quintam matutinam Londini erat in 6 2S"r 11' cum Lati
tudine australi 1"r 16' circiter. rag. 462 lin 30 po8t facte 
videntur adde Die 22 ubi Cometa ex observatione Monte
nari erat in III 2"r 86' V enetiis, & propterea in III 2"r 408' 

eadem hora matutina Londini: Hookius noster eundem 
locavit in III 8 • so' ut supra. Montenarus in defectu 
Hookius in excessu errasse videntur. Nam et Ballasore 
eodem die ante ortum Solis, Cometa obse"abatur in IIll"r 

50', ideoq: eadem hora matutina Londini erat in III s"r 5'. 

Die 24 ad horam quintam matutinam Ballasorre Cometa 
obse"abatur in III 11"r 405'. ideoq: ad horam quintam Lon
dini erat in IIllsP' circiter. Page 463 in Tabula priore pro 
6 27 • 52', III 2 56, Rl 12. 58, lege 6 28. O. III 8 • 5. III IS • O. 

lb. initio 86CUntb.8 TabuU8 addantur Novem. 9. 171101551 I 
III 12. 25 • 50 I O. 4S • SO Bor. Pag 472 lin 27 lege cadent. 
Pag 474 lin 23, inter Et ee similis lege in Chronico Saxo
nico. lb. tk18 1101 vel. lb. lin. 26 po8t habet adde etiam. 

• lie. 
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P. 478, l. 25 pro prima kge secunda. P. 482 L 2, pOle spa
tus adde ob defectum aeris. lb. lin 18 lege ut Be mutuo 
quam minime trahant. lb. 1. 29 kge non in corpus pro
prium (uti sentiunt quibus Deus est anima mundi,) sed in 
servos. P. 483136, po8t Fatum et Natura. adde, A neces
sitate Metaphysica, qum utiq: eadem est semper et ubiq:, 
nulla oritur rerum variatio. Omnis illa qum in mundo 
conspicitur pro locia ac temporibus diversitas a voluntate 
sola Entia neceBSario existentis oriri potuit. Dicitur au
tem Deus per Allegoriam videre, audire. loqui, ridere, 
amare, odio habere, cupere, dare, accipere, gaudere, irasci, 
pugnare, fabricare, condere, construere, & intelligentes 
(vitam infundendo) -generare. Nam sermo 
omnia de Deo a rebus humanis per similitu- • Job. 38. 7. 

Luc. 3.38. 
dinem aliquam desumi solet. Et hmc de 
Deo; de quo utiq: ex phmnomenis disserere ad Philoso
phiam experimentalem pertinet. 

The following notes are in Cotes's band: they are the elements of 
the next letter. 

p. 3. I: 14 
p. 41. 1: 3 
p. 47 1: penult. 
p. 47. 1: 4 non emend. 
p. 109. in schem. non H pro 0 
p. 148. 1. 7 R. 

p. 151. 1. 8, 18, 21 n 
p. 191. 1. 7 n. 
'II.l .12'.25'.50" non nt 
p. 230, 1. penult. pOIt incremento adde velocitatis 
p. 460. p. 462 n intell. 
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LETTER LXXXV. 

COTES TO NEWTON. 
sr 

I lately received from You by Mr Crownfeild a Paper 
of Errata, Corrigenda & Addenda to be printed * & bound 
up with Your Principia. I take leave to send You some 
observations upon them. 

By comparing Your Catalogue with my Table of 
Corrigenda, I find you have omitted that of pag: 3. 
lin : 14. I think it convenient to make some such alteration, 
that You may not seem to assert what is false. You have 
also omitted that of pag. 47. lin. penult. which I think is 
requisite to determine Your meaning. Whilst that Sheet 
was printing I remember I did not understand what it was 
that You there asserted, & not having then time to ex
amine the thing to the bottom, I was forc'd to let it go. 
Soon after I considered it, & found in what sense You {r} 
words could be true & accordingly made the Alteration. 
Since Your book has been published I have been ask'd the 
meaning of that place by one who told me he knew not 
what sense to put upon yr words: I referr'd him to the 
Table of Corrigenda & then I perceiv'd he understood 
You. 

Your addition of pag. 47 lin. 4 should I think be 
omitted. For if that addition be made the 8 preceding 
lines are to no purpose & ought to be omitted. Tis very 

2DCq 
evident that PY is equal to PC by pag. 46 lin. ante-

penult. 
In pllg' 109 You direct to put H in the Figure instead 

of O. You mean instead of the lower 0 which bisects 
the transverse diameter of the Hyperbola. If this be 

• I am not aware'that this table of Errata wu ever printed. Cot .. does not __ 
to have been altogether pleued at the receipt of so formidable a list. 
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done, then the Figure will not agree with the second line 
of this page, nor indeed with the whole Demonstration as 
it relates to the Hyperbola. 

In pag. 148: lin, 7. I think the alteration should not 
be made. There are three di1ferent di8tantilB, & three 
different lermini & one common angular motion. 

Pag. 151. You change prima. the Freminine into pri
mum ye N eutre. Tis my Opinion that this alteration is 
not necessary. I understand the printed text thus: prima. 
duarum m«lu proportionalium quantitatum. If it were ad
viseable to make an alteration, I would rather choose the 
Masculine & put it; primw duorum m«lu proportionalium 
urminorum inter te. 

Pag. 191. lin. 7 I think wanis no correction. I cannot 
understand by what reasoning You make one; You will 
be pleas'd to reconsider it. If Your correction be true, it 
will be very necessary to explain it more fully. 

Page 463 in the beginning of the second Table I sup
pose You intended to ~ut '!l 1~. 25'. 50" not nt 12. 25. 50 

as it is in Your written copy 
You order the 3 last lines of page 460, & the 2 first of 

page 461 to be struck out; & in their room You place 
what follows. [Eodem die ad horam quintam matutinam 
Ballasone in India Orientali, capta est distantia Cometm 
a Spica '!l ~. 85' Londini, erat in ~ 2811". 11' cum 
Latitudine australi 111".16 circiter.] I suppose You intended 
to make this addition at the end of the Paragraph which 
begins with Nw. 21. PM&thama te. & would not have the 
5 first lines of the following Paragraph struck out. 

I observe You have put down about 20 Errata besides 
those in my Table. I am glad to find they are not of any 
moment, such I mean as can give the reader any trouble. 
I had my self observ'd several of them, but I confess to 
You I was asham'd to put 'em in the Table, lest I should 
appear to be too diligent in trifles. Such EfTata the 
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Reader expects to meet with, and they cannot well be 
avoided. After You have now Your self examined the 
Book & found these 20, I beleive You will not be surpriz'd 
if I tell You I can send You 20 more as considerable, 
which I have casually observ'd, & which seem to have 
escap'd You: & I am far from thinking these forty are all 
that may be found out, notwithstanding that I think the 
Edition to be very correct. I am sure it is much more 80 

than the former, which was carefully enough printed; for 
besides Your own corrections & those I acquainted You 
with whilst the Book was printing, I may venture to say 
I made some Hundreds, with which I never acquainted 
You 

Dec. 22d 1713. 

I am sr 
Your very 

Humble Servl 

R. COTES 

END OF CORRESPONDENCE ON THE PRINCIPIA. 
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sr 

LETTER LXXXVI-. 

NEWTON TO KEILL. 

yor Letter of Feb. 8th I delayed to answer till the 
Journal Literaire for November and December should 
come out. It is just come from Holland & I desired M" 
Darby to send you a copy wcb I doubt he has not done 
because he sent one to me this morning web I reccon to be 
for you & I designe to send it to you the first opportunity 
by the Carrier. Mr Leibnitz in August last, by one of his 
correspondents published a papert in Germany conteining 
the judgment of a nameless Mathematician: in opposition 
to the judgment of the Committee of the Royal Society, 
with many reflexions annexed. This paper hath been sent 
to M" Johnson with remarks prefixed to it. And the 
whole is printed in the journal Literaire pag. 445. And 

• Letters LXXXVI., XCII., XCIII. were formerly among the papers belonging to 
the Luca.ian Profesaor. 

t A .. charta volans," dated 29 Jul. 1713, without name of place, printer, or 
author. 

::: i.e. John Bernoulli in the letter of June 7, 1713, to Leibniz. Tbere are two 
circumstancea connected with tbis letter-one of them afFecting the writer of it, the 
otber his correspondent-which are not calculated to add lustre to either of these great 
names. To mention the latter first: Bernoulli accompanied the letter with the request 
that in any use that might be made of it, his name might not be mixed up with the con
troversy. Leibniz oble"ed his friend's injunction of secrecy at the. time, but between 
two and three years afterwards, without Bernoulli's permission or knowledge, he quoted 
the letter with Bernoulli', name, in letters to Count Bothmar and-( que U,4t i".. 
Lycoril)-1\ladame la Comtel8e de KilmanBeU. He had shortly before intimated the 
fact in the plainest term. in his letter of April 9, 1716, to Conti for Newton. The 
other point alluded to wean a more serious upect. Though Bernoulli wu confeeaedly 
the writer of the letter, (which accordingly appears in his Correspondence, published 
during bis lifetime), he afterwards (1719), in a letter which he sent to Newton, dis
avowed the authorship of it. The following references will be IlUfticient to enable 
any reader to form his own judgnlent upon these two points. Leibn. and Bemoull. 
Commnc. u. 3\1, 3'l3, 330,334; 378. Leibniz. Opp. UI. 459,46'2. Macclesfield Cor
rt$pOndtnre, II. 436. Des Maizeaux to Conti, 1\188. Birch, 4284. fo!. 2"22, Brit. Mus. 
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now it is made 80 publick I think it requires an Answer. 
It is very reflecting upon the Committee of the Royal 
Society. & endeavours to derogate from the credit of some 
of the Letters published in the Commercium Epistolicum 
as if they were spurious. If you please when you have it. 
to consider of what Answer you think proper, I will within 
a Post or two send you my thoughts upon the Subject. 
that you may compare them wth your own sentiments & 
then draw up such an Answer as you think proper. You 
need not set your name to it. You may write either in 
English or in Latine & leave it to }P Johnson to get it 
translated into F {r} ench. .}II' Darby will convey yor An
swer to the Hague. 

I am 

yor most humble Servant 

London. 2 Apr. 1714. 
For IY JORN KBu.L, ProfUlOr of 

Annnwrny, at hu hoUN ift 08fJ
ford. 

LETl'ER LXXXVII-. 

NEWTON TO KEILI •. 
sr , 

Is. NBWTON 

I am glad you have read both the pieces concerning 
the Commercium inserted in the Journal Literaire & are of 
opinion that they must be immediately answered & are 
thinking of an Answer. As to what you want to know 
concerning things in the Principia contrary to the doctrine 
of fluxions or differences I take it to be this. In the 
Scholium of y. 10th Proposition of the second book of the 
Principia I have made use of ,. method of Infinite Series 
for determining the Curves in web Projectiles will move in 

• This and the two illlowing Letten were .. the gift of Mr WatlOn. fellow of the 
Collese. 1771," (afterwards Bishop of UandaB). They were formerly piKed in a 
folio yolume, which. DOW marked R. 4.69. 
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a resisting Medium such as is air. John Bemoulli has 
published in the Acta Eruditorum for Febr. & March was 
a twelve month, a Paper upon that Scholium, in wcb he 
represents that the Method there used is the Method of 
fluxions, & that it appears thereby that I did not under
stand ye 24 fIlmdons when I wrote that Scholium because 
(as he thinks) I take the second terms of the series for the 
first fluxions, the third terms for the second fluxions & so 
on •. But he is mightily mistaken when he thinks that I 
there make use of the method of fluxions. Tis only a 
branch of ye method of converging senes that I there 
make uses of. The Acta Eruditorum for the last year are 
but just come to London, & I find thereby that John Ber
noulli is the great Mathematician t who accuses me on this 
account. But I beleive it's better not to reflect upon him 
for it nor 80 much as to name him any otherwise then by 
the general name of the great ,Mathematician. They are 
seeking to pick a quarrell with ~e & its better to lett 
them begin it still more openly without a provocation. 

There is another great Mathematician t to whom Leib
nitz referred the examination of the Commercium Episto
licum. He makes use of two arguments against me. One 

• See po 142 note. An abortive attempt h ... beeD made to ruive this delWlion by 
M. Jean Trembley (Berlin M6moires,1798) in a peper which profesees to overthrow 
Lagrange's explanation of the real source of the error in the expression for the resist
ance given in the 1st edition of the Principia. Lagrange haa shewn (Th6orie des 
Fonctions, Paris, 1813. pp. 339-349: see also p. 6) that if powers of II (the time of 
describing a sman arc) above tbe square be Deglected, we get Newton's first result, but 
that if we iDclude terms involving!P, we obtain the correct value. He haa not, however, 
pointed out in what respect Newton's geometrical expresaion is erroneollB, or at what 
step of the demonstratioD the fallacy is iDtroduced. The error consists in substitutiDII 

FG (which =ROI+S"'= Igfll-b!: !P)for fg(which .. R.,.+28". .. h'fII+b !.!P), 
u u 

where r = resist. and u - vel. I am fully sensible of the danger of dissenting from that 
great geometer OD a poiDt of mathematics, but 1 think that a remark to the etrect jUl& 
stated would have been leas open to ObjectiOD thaD his mode of arriving at the correct 
expreasion by Bubetitution in an erroneous formula (p. 347. IiDes 15, 16, 17.) 

IAcroix (Calc. DitF. et InL tom. 3. po 644. Paris. 1819) does not seem to haYe 
read the part of the PriDcipia in question with much atteDtioD. 

t i.e. the "emiDena quidam MathematicllB," quoted in the C"orto Yolo,lI. See 
Dellt page, line 3. 

:: John Bernoulli. See preceding Letter and note. 
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that I made no use of the prickt letters till of late, the 
other that when I wrote the Principia I understood not 
the second fluxions as a certain great Mathematician (Ber
noulli) has observed -. The Answer is that I use any nota
tion for fluents & any other notation for fluxions, & an 
unit for the fluxion of time or its exponent & the letter 
o for the moment of time or of its exponent, & the rect
angles of the fluxions & the moment 0 for the moments of 
other fluent quantities. That in the Analysis per mquatio
nes numero terminorum infinitas I represent fluents by the 
areas of figures, time by the Abscissa flowing uniformly, 
the fluxions of fluents by the Ordinates of curves, the 
moments- of fluents by the rectangles under the Ordinates 
& 0 the moment of the Abscissa: but do not confine my 
self to any certain symbols for the Ordinates or fluxions. 
That I do the same in the book of Quadratures & even to 
this day. That where I use prickt letters they signify not 
moments or differences web are infinite little quantities but 
fluxions or the Ordinates of curves as the exponents of 
fluxions web are finite quantities, unless they be multi
plied by the symbol 0 (either exprest or understood) to 
make them infinitely little: but it is not necessary that the 
Ordinates of curves should be represented by prickt letters 
Such letters may be a convenient sort of notation but not 
necessary to the method. That prick letters are older 
symbols for fluxions then any used by M!' Leibnitz: for he 
has no symbols for fluxions to this day. That the rect
angles under the Ordinates of curves & the moment 0 
are older symbols for moments or differences then any 
used by )P Leibnits they being used by me in my Analy
sis abovementioned communicated by Dr Barrow to Mr 
Collins in the year 1669 & the symbols d .. & dg being not 
used by )P Leibnitz before the year 1677. And whereas 
M!' Leibnits prmfixes the letter f to the Ordinate of a 

• "Quemadmodum ab eminente quodam Mathematieo dudum notatum est," 1'~ 
words were inserted in Bemoulli'R letter in the Ch.rt. V"lan. by IAibniz. 
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curve to denote the Summ of the Ordinates or area of the 
Curve¥ I did SOirthf¥ yearf before f¥3present the Bam::& thing 

ins¥~Aibing tb::& in a A3::hare z¥hay 3::&en in 
the Analysis. My Symbols therefore (so far as I have used 
nny partit¥ular tbmbols) the ::&ld::&st in kind" 

Th::& ,~¥ther by great Itlathem'ltician, 
is that when I wrote my Principia I understood not the 
l::&cond as ::&::&rtain (vizt 

m('¥rning hi tbe Scbt,lium tn 10tl 
Proposition of ye second Book. But this great Mathema-
tician Iirosly IniItaken takillli the madii 
Ine of, is a bnmch the methlid of serierw 
to be the method of fluxions. The Elements of the 
metholi f,f are donn ye Lemmn ,",f thn 
rw(lcond ,rAe vepr differrwnt from madf' 
use of in this Scholium. 

Th::& &ruthorw the Unmarks s 

ing M' I ,f,ibnitf yet tid allis the first 
Volume of his works A.D. 1695 writes that in my two 
lntters Junn & 24, 676 md 

me years 
before. 

In Lettnrw ¥",f 10 Dn(lem. sent MI' in 
writing a wh¥3t::&of tbn tlf Tangrwnts oh 
Slusius was but a Corollary, & which stuck not at surds, & 

Wirr theref)ltl the irth'21thod flUXi,)zr), I replnrwented 
4hat methlJd was gCB:il::&fal & lJflll21n {g J other 
things extended to the determining the curvature of 
liurveI, WhemslJ its mlJlJihest I thnlJ nnderrtlJ¥fd thl) 
rwecond uuxions diffef¥31Z1(les oh ¥RilfIlPl'E!nl"""S 

I received yor Letter this afternoon at three of the 
dock have to no m¥)ll2l but am 

most humble n'""'""F"AI'+ 
London 20 April {Tuesday} 1714. Is. NEWTON 

• Joumsl Llteraire • antf6, 
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In the book of Quadratures where I use prickt letters 
for fluxions I solve some Problems in the Introduction to 
ye book without making use of such Letters & therefore 
did not then confine the method of fluxions to such Let
ters. 
For eM R .... IY JOHN KEILL ProfUlOr 

of Attronomy in eM Umwnily of 
Oreforrl. 

sr 

LETTER LXXXVIII. 

NEWTON TO KEILL. 

I have read over your Letter & find it right. The 
Marquess de L' Hospital in his Treatise de Infinitement 
Petits teaches that if the Ordinates ..I.B. CD. EF be at 
Equal distances. & the chord BD be produced till it cuts 
the Ordinate EF produced in N. the line FN shall be the 

ACE 

second difference of the three Ordinates. And the points 
B. D being infinitely neare. perhaps Burnoulli may take 
BD for a tangent of the Curve at D & so reccon that the 
distance between the Curve & ye Tangent is the second 
difference: whereas BDN is not a tangent but cuts the 
Curve at D. & the tangent at D is parallel to the chord 
BF & bisects the second difference FN. suppose in G. 
So that the line FG wch lies between the Curve & the 
tangent, & is equal to the third term of the series, is but 
half the second Difference, as I have put it. Mr Burnoulli 
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therefore is mistaken in affirming that I put the third 
terme of the series equal to the second difference, & I am 
in the right in putting it equal to T line between the 
Curve & the Tangent & by consequence to half the second 
difference as you obsene. And I think yor Demonstration 
is good. 

I have corrected a paragraph in ye 11th page of T papers 
you sent me & put it thus. ,[3dJy We do not dispute about the 
,antiquity of the symbols of ftluents Fluxions & Moments, 
, Summa & Differences used by W Newton & W Leibnitz, 
,they being not necessary to the method, but liable to 

,change. And yet the SymbOII~:1 used by Mr Newton 

,in his Analysis for fluents or summs is much older then 

,the symboljaa used by Mr Leibnitz in the same sense. 
64.m 

,And some of the symbols of fluxions used by W Newton 
, are as old as his said Analysis, whilst M,r Leibnitz has no 
,symbols of fluxions to this day. And the rectangles under 
,the fluxions & the letter 0 used by W Newton for mo
,ments are much older then the symbols elm & dy used 
, by W Leibnitz for the same quantities. But these are only 
,ways of Notation & signify nothing to ye method it self 
,,.ch may be without them]. I have made this alteration 
to avoyd quoting my Manuscripts web are not upon record. 
And for the same reason the last leaf of the papers you 
sent me must be altered. But I have time to add no 
more at present but that I am 

sr 
Yor most humble Servant 

London May 11tb • 1714. Is. NBWTON 
Fw t1ae R1I4 IY JOHN KEu.L PrqfUlOr 

qf Am-onomy itt 1M UttitNll'rity qf 
Oll6ford. 

• The POIt mark is 13 Ma. 
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LETTER LXXXIX. 

NEWTON TO KEILL. 

sr London May 16 nu. 
I wrote to you on Tuesday that the last leafe of the 

papers you sent me should be altered because it refers 
- to a Manuscript in my private custody & not yet upon 

Record. For setting right this leafe it is to be considered 
that altho I use prickt Letters in the first Proposition of 
the book of Quadratures, yet I do not there make them 
necessary to the method. For in the Introduction to that 
book I describe the method at large & illustrate it wth 

various examples without making any use of such letters. 
And it cannot be said that when I wrote that Preface 
I did not understand the method of lluxions because I 
did not there make use of prickt letters in solving of 
Problems. The book of Quadratures is ancient, many 
things being cited out of it by me in my Letter of 
24 Oetob 1676. A copy of the first Proposition where 
letters with pricks are used, was at the request of Dr 
Wallis sent to him in the year 1692 & the next year pub
lished in the second Volume of his works. And in the 
Principia Pholosophile {sic} pag 254 the N otarum formulle 
used in those days in explaining this Proposition are re
ferred unto. 

fBuxions & moments are quantities of a different kind. 
fBuxions are finite motions, moments are infinitely little 
parts. I put letters with pricks for lluxions, & multiply 
lluxions by the letter 0 to make them become infinitely 
little & the rectangles I put for moments. And wherever 
prickt letters represent moments & are without the letter 
o this letter is always understood. Wherever 3:, j, j, j &c 
are put for moments they are put for mo, jo, joo, yoB. In 
demonstrating Propositions I always write down the letter 
o & proceed by the Geometry of Euclide & Apollonius 
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without any approximation. In resolving Questions or in
vestigating truths I use all sorts of approximations wh I 
think will create no error in the conclusion & neglect to 
write down the letter 0, & this do for making dispatch. 
But where 4" j, j, y are put for lIuxions without the letter 
o understood to make them infinitely little quantities, they 
~ever signify differences. The great Mathematician there
fore acts unski1fully in comparing prickt letters with the 
marks d:c & dy, those being quantities of a different kind. 
}(1" Leibnitz has no mark for lIuxions & therefore prickt 
letters are older marks for lIuxions then any used by him 
& so are others t sic I marks used by mc for lIuxions. The 
rectangles under lIuxions & the moment 0 being my marks 
for moments are to be compared with the marks d:c & dy 
of Mr Leibnitz & are much the older being used by me in 
the Analysis communicated by Dr Barrow to Mr Collins in 
the year 1669. 

The Author of the Remarks represents that Dr Wallis 
was for Mr Leibnitz & yet the Dr in the Preface to the 
first Volume of his works represents that I in my Letters 
of June 13 & Octob 24, 1676 explained to Mr Leibnitz this 
method found out by me ten years before or above, that 
is in the year 1666 or 1665. 

lam 

yor most humble Servant 

For eM aDd IY JORN KRILL Prof_or 
of ~onomy in eM Um_lity of 
(kford. 

Is. NEWTON 

Keill's "Answer" to the Leibnizian cartel, drawn up, as we see by 
the four preceding Letters, with Newton's assistance, appeared in the 
Journal Literaire, for July and August, 1714, (Tom. IV. p. 319), and 
produced an anonymous reply in the Leipsic Acu for July, 1716, under 
the title of EpUtoka pro Mniftmte MatMmatico, DR. JOMnft' Bw-

12 
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notdliD, COllIN tJIMIftiMA ez Aflglitl tJRIagOIIimma ""pta-. Among 
the Lucasian papers (packet No.5) are found the draught aud fair 
copy of au auswert to this" EpistoIa," by Keill, in Fnmch, probably 
intended for insertion in the Journal Literaire, but, as far as I am 
aware, never published. Newton's Letter of Mayg,1718, (q. v.p.l85.) 
may bave led to ita 8UppJ'e88ion. 

• Thit .. in reality Bernoulli'.oWJI production. though in a disguieed fOrm. ID 
ita origiDal,hape it formed almoat the entire CODteall of a letter to Christian Wolf (dated 
Apr. 8. 1716), who, jointly witb Leibnu, interpolated, abridged and otbenriae altered it 
( •• ,. by changing the lirat penon into the third. aDd writing .... t4Ip"ut41. A.." ... Ut. or 
.... t4Ipaid .. ","",z fOr Keili ... ) previous to its iDlerbon in the Ac:ts. See two paper. by 
a Knndson of Bernoulli in the Berlin Memoirs for 17~I800 and 1802, in the latter of 
which a comparison it eKhibited. in parallel columns. of the Epistola aDd the MS. copy 
of Bernoulli', leUer to Wolf. Bernoulli wu esb'emely auioUl to preaenre a Mct 
",copito ... ingratnm enim." be observes, .. mibi valde foret a Kei1io bile aua perfricari 
et CODtumeliole traduci, ut solent ejua utagonistle, postquam ilIe me haeteaus .. tis 
humauiter traetavit." Hermann IUlpected that he wu the author, .. quad tameD," .. ,.. 
Wolf, in announcing the fact, .. hactenUl const&Dter nesavi." All the precautiou. 
however. that bad been taken to elude detection were defeated by the unlucky" 11141&1D" 

whicb bad been overlooked in the procetll of transforming the letter (See p. 186 note and 
p.I86). It wu more thaD a year before Bernoulli's attention wu directed to tbe over
ligbt. wben he deaired Wolf (Sept. 18. 1717) to iDlert in the Errata "pro _legen
dam _ H"." adding II sed hoc tamen non .. tis quadrat; vellem itaque ut in"fenires 
madum commodiorem. quo culpa in typothetam plausibiliter rejici posset." But Wolf 
.. in no great burry to meet bit wiabes, ud ten months later we find Bernoulli em
ploying bia son Nicolas u bit mouthpiece in aD explanatory statement upon the subject, 
in whicb he attempts to effect bis escape UDder cover of the change which bis letter 
had undergone in the editorial buds of the friend to whom it wu addmaed. See 
p.l86 note. 

t The title of it is uttr, de Mr. J14 .. Krill .... JIG .. &nwulli. This may, pOASibly. 
be the piece alluded to by J. Bernoulli in bis article on Kei1J'II problem, about tbe 
path of a projectile in the air, (Leipsic .Acl., May, 1719. p. 218. 0".. n. :B;): 
.. Taeeo alia, ut rumor fert, dictu borrenda, eK quibus DUper conflavit libellum. (editum 
u ineditum neacio) quem tum manuacriptum circumferebat pnelo destinatum. Fue· 
runt, ut mihi acribitur, inter ipsos adveRB! pallit aequaces, qui perlegendo cobor
ruerunt." 
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LETTER XC. 

OOTES TO {NEWTON. After Apr. 26. 171o}. 
sr. 

I think it my duty to send You what Observations 
I could make of the late Eclipse 

I beg Your pardon for troubling You with 80 large an 
account of my Method for correcting the Pendulum. I 
must confess to You, I have a design in it for the advan
tage of our yet imperfect Observatory. The Clock which 
I used was borrowed of a Clock-maker in this Town who 
took it for a very good one. Not expecting so great 
inEquality in its motion I was very much surpriz'd to find 
it by the Observations, & since I have found it I cannot 
think of making use of such ordinary workmanship again, 
unless in case of necessity. To speak plainly, I beg of 
You to let that excellent Clock. be now sent down to us 
which You order'd to be made for the use of our Obser
vatory. I cannot think of a more accurate Instrument 
for the setting of it, than such an one as I have been 
describing:t having it therefore by me I think I am 
prepar'd to receive Your Noble gift. I have written to 
M'" Street to wait upon You for Your resolution 

I am Sir Your 

Obliged Humble Servt 

ROGBR COTES. 

I will send You an account of what was observ'd at 
Cambridge during the total Obscuration in another Letter. 

• See Letter XCVIII. 
t The description of his mode of adjusting a telescope for the purpose of fiuding the 

time by the method of correspondiug altitudes is wanting in the MS., which is oo1y a 
rough draulht ofa letter: it will however be found in Smith's Opm., Vol. II. p. 328 •. 

12-2 . 
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On the opp08ite side of tbe leaf is the following: 
Day 

1. XXI. 4b • 01'.21" pm. Sun's upper limb observ'd 
at ye sd Pin 

2 XXII. 6b • 48' .41 am. Upper limb 2d Pin 
6 .52 . 09 am. Lower limb ~ Pin 

3. XXIII. 6b • 47'. 29"} Upper limbl ad P' 
am. limbJ;O; In 6 . 50 . 58 Lower 

4 XXIII. 7b • 51'.10" am. Upper limb. sd Pin 

5 xxv. 6b • 44'. 5S"}am Upper limb} d P' 
6 . 48 . 22 Lower limb 2 m 

6 xxv. 5b • 08'. 18"} Lower limb} d P' 
5 .11 .47 pm Upper limb 2 m 

Allowing for the variation of Declination I find 
By ye ~ & 3d the length of ye Solar day measured by 

the Clock was 24b. 00'.18". 
By ye 3d & 5tb the length of 2 Solar days measured by 

ye Clock was 48b • 00'. 18" Which 2 deductions shew the 
Clock inequal. of motion 
By y. lit & 4tb the Meridian of y. XXIId day was at lIb. 57' . S2" 

By r 5th & 6th• the Meridian of y. xxv day was at 11 . 58'.02" 
And therefore the Meridian of y. XXII at 11. 57 . 26 
I put the correct Meridian of ye XXlI day at 11 . 57 . 29 

The "Eclipse" of tbis and the following Jater is the total eclipee 
of the Sun whicb occurred Apr. 22, 1715. See letter CXVl. 

In an account of this eclipse by Halley (Phil. Trans. March-May 
1715: see also Number for Sept. and Oct.) he states that Cotes "had 
the misfortune to be opprest by too mucb company, 80 that, though the 
Heavens were very favourable, yet he miss'd both the time of the 
Beginning of the Eclipse and that of total Darkness. But he observed. 
the Occultations of the three spots •.• the End of total Darkness .•. and 
the exact End of the eclipse at 101'.21'.57"." Some of its popular 
efFects are described by Mead in his "De Imperio Solie ac LUIl8I in 
Corpora Humana" Lond. 1746. pp. 65, 66. 

Rud in his diary under the date Apr. 11, after noticing the time of 
tbe middle of the eclipse as calculated by Whiston and Halley, adds 
"M'Robt. Smith T.C.C.S. says at 7 min: past 9. but I suppoee He 
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calculates for Oambridge; whereas they calculate for London. Observe 
who is nearest the truth." 

In the Memoirs of the French Academy for 1715 there are no fewer 
than seven papers on the subject of this eclipse, not to mention several 
others relating to the luminous ring round the Moon's disk during the 
time of total obscuration, which the writers endeavour to account for 
without having recourse to the hypothesis of a lunar atmosphere, to 
which Louville and Halley attributed the phenomenon. One of these 
papers by MamIdi commences with the remark that this eclipse "est 
m6morable par sa grandeur, par la rencontre d' une Tache qui s'ed 
trouvee dans Ie Soleil, & par les Personages Augustes qui l'ont obser
VOO "-the King, the Duke of Orleans and a brilliant Court. It was the 
last eclipse tbat bad the honour of being observed by tbe Grand Mon
arque. Louis died on the 21st of August following. 

LETTER XCI. 

COTES TO {NEWTON}. 
sr 

Dr Bentley has told me, You have been pleas'd to give 
orders, that the Clock may be sent to Cambridge. I take 
this oportunity of returning You my hearty thanks for it, 
& of giving You an account of what was observ'd by Us 
during the time of the sun's total obscuration in the late 
Eclipse, so far as I judge it to be of any moment. The 
sky was perfectly clear all the Morning till about two or 
three minutes after the recovery of the suns light. It 
surpriz'd us to find so great a quantity lor} Light re
maining in the middle of the Eclipse: I think it did very 
much exceed the brightness of the clearest Moon-light 
nights. A Freind assur'd me He could very easily & dis
tinctly read the smallest letters engrav'd about Mr Whistons 
Scheme of the Heavens, which he had in his hands at that 
time. We saw the Planets Jupiter, Mercury, & Venus, 
with some fixed stars, but they appear'd with far less 
splendour & fewer in number than we expected, or than 
they might have done by Moon-light. I took the greatest 
part of this remaining light to proceed from the Ring 
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which incompass'd the Moon at that time. As nearly as 
I could guess, the breadth of this Ring was about an eighth 
or rather a sixth part of the ~Ioons Diameter, the light of 
it was very dense where it was contiguous to the Moon 
but grew rarer continually as it was further distant, till it 
became insensible: its colour was a bright clear white. 
I saw this Ring begin to appear about five seconds before 
the total immersion of the suns body, & it remain'd visible 
to me as long after His emersion. I did not apply my self 
to observe whether it was of the same breadth in all its 
parts during the total Obscuration. Mr Walker· a Fellow 
of our College whom I can very well depend upon assur'd 
me He was very certain it was not. He says He took notice 
with a great deal of attention that at first the Eastern part 
was very sensibly broader & brighter than the Western, 
afterwards they became equal, & some time before the 
emersion the Western side was manifestly broader & 
brighter than the Eastern. His desjgn in attending so 
diligently to such an Observation was this; He thought, 
as he afterwards told me, that I might desire to note 
the Time of the middle of the Obscuration; & being in 
the same Room with me, He was willing to assist me in 
judging of that Time, & beleiv'd the method which He 
took to be the properest for it; accordingly I do remember 
that I heard him call out to Me, Now', the Middk, though 
I knew not at that time what he meant. I think this 
Observation of W Walkers is of moment, I have therefore 
been very particular in giving You the circumstances of it 
that You may Your self judge how far it may be depended 
upon, for my part I cannot see any reason to doubt of it. 
Besides this Ring there appear'd also Rays of a much 
fainter Light in the form of a rectangular Cross: I have 
drawn You a Figure which represents it pretty exactly, 

• Richard Walker, afterwards (in 1734) Vice-MUler, Bentley's devoted adbenmto 
Though four yeBrl junior to Cotes, in academical atanding, be WU lix ye8TI older, 
having been entered at tbe mature age of 27. 

Digitized by Coog Ie 



COTES TO NEWTON. 188 

as it appeard to Me. The longer & brighter branch 

of this Cross lay very nearly along the Ecliptick, the 
light of the shorter was so weak that I did not con
stantly see it. The colour of the Light of both was the 
same: I thought it was not so white as that of the Ring 
even in it's fainter parts, but verg'd a little towards the 
colour of very pale copper. You may observe, that in my 
Figure the branches of the Cross are represented as 
bounded by parallel lines, for so it was they appear'd to 
me. But there are others here, who saw a very differ
ent form. I have therefore sent You another Figure 
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the most remote of any I have met with from my own, 
This was drawn by a very ingenious Gentleman represent
ing the appearance as seen by himsel£ He differs also 
from me in this particular, vizt that he takes the Cross 
light to be only a continuation of the Ring whereas I make 
'em to be intirely distinct from each other. I am Sir. 

May 13. 1715. 

Edmond Halley bom in London 1656. died 1742. 

LETTER XCII. 
HALLEY TO KEILL. 

Dear sr London Octob ZfJ 1715 

We have printed a French translation of ye account of 
the Commercium given in the Transactions -, in order to 
send it abroad: sr Isaac is desirous it should be publisht 
in the Journal Literaire, and W Gravesant has promised 
to gett it done, but cares not to do it as of his own head; 
and therefore proposes that you would signifie to Mr John-
80n at the Hague, by a letter enclosed either to sr Isaac 
or me, that you are desirous that the said French paper be 
inserted in his Journal. as containing the whole state of ye 
controversy between you and Mr Leibnitz. sr Isaac is 
unwilling to appear in it himself, for reasons I need not 
tell you, and therfore has ordered me to write to you 
about it, who have been his avowed Champion in this 
quarrell; and he hopes you will gratifie him in this matter 
by the first opportunity t 

I have recd Cloaks Lady days rent, but hear not one 

• For Jan. IIIId Feb., 1715, pp. 173-224. ,. An Account of the Book entituled 
Commercium Eputolkum ...... .. 

t Keill. gladly enough. no doubt, complied with the request. The French traDlla
tion of the .. Account" or Abstract, alluded to, was iuerted in the 7th Vol. of the 
Journal Lit~raire, pp. 114-158. IIIId 344-366. A Latin translation oftbe" Account" 
WlLI prefiaed to the 2nd Ed. of the Commercium Eputolicum. (1722). 
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word of Spetty; Pray let me know what I shall say to 
him about the Lease, and I will endeavour to make him 
pay the Years rent due at Lady day, or at least the best 
part of it, before I come down to you, which will not be 
long. 

I am 

Dear Sf your most faithfull Sent 

EDM: lLu.LBY. 

LETTER XCIII. 

NEWTON TO KEILL. 
Dr Keill 

I received about a month ago the inclosed Letter from . 
M.f Monmort.. It conteins some extracts of Letters to 
him from M'" Bernoulli & his son. The chief point is that 
Mf Bernoulli denies t that he is the author of ye Memoir 
cntituled Epistola pro eminente &c that is inserted in the 

• Born 1678. died Oct. 7, (N. s.) 1719. He acted as a IOrt ofmesaenger between 
the Codes of tbe Leibni&ian bridge. as Fontenelle calla Bernoulli, and some of the 
};nglisb matbematician.. See bis Elog. by Fontenelle. We see him here, and on 
another occasion (p. 187). in tbe amiable character of a peacemaker. Tbe eztncts 
from his letters. which were emulously published against eacb other after his death, by 
tbe belligerent parties, shew tbat be could go considerable lengths in adapting bis lan. 
guage to suit tbe dilrerent taste. of bis correspondent&. His pen bas leCt us an im· 
passioned tribute to tbe beauty and accomplisbments of Newton's niece, Mill Catha. 
riDe Barton. Letter to Taylor, Apr. 1716, in Conl,,,.p. Phi""- p. 93. 

t In the Leipsic ..feu for the following June, by wa,. of Appendix to a paper on 
trajectories. Bernoulli's eldelitlOn, Nicola., tben 23 years of Ige, took occasion to refer 
to tbe ,ubject of the "Epistola pro eminente Mathematico," and to espreJ8 bis father'. 
annoyance at the rumour wbicb attributed it to him. He admita, say. Nicolas, tbat at 
the request of a friend. be put down in writing. "sine ulla animi commolione," the 
main of tbe facts contained in tbe Letter, but his reeponaibility did DOt extend to the 
.. moduslCribendi" and form in wbicb the Letter appeared. In confirmation of this, 
N icoiu, wbOle Latin, at this alBge of bis esplanation, becomes IOmewbat obecure, 
,oinla to the ludicrous oversigbt into which the ""·dUGIII writer falls towards the cl_ 
of bis diatribe. w here the mask drops and Bernoulli is found .peaking in bis own 
perIOn. " Examinent etiam cnDliderentque, quam brevi via quamque diverse a New· 
toniana incesaerit BernouUius, {in tbe IOlution of tbe inverse problem of central forces •• 
dicantque postea, lUI a1ius quispiam preter antagoniatam .ibi persuadere poIIit. maam 
formulam ex Newtouiana esse desumtam." Leipsic Arll for July, 1716, p. 314. 
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Acts of Leipsic 1716. The Memoir it self lays it upon 
Mr Bernoulli by the words "....,. -lutioMm, & if Mr Ber
noulli is il\iured thereby it is not you but the author of 
the Memoir who has injured him. The il\iury is public 
& in justice requires a public satisfaction, not from you 
but from him that has done the il\iury. The question is 
therefore whether you will take notice of Mr Bernoulli's 
excusing himself in private or leave him to do it in publick. 
I have not yet returned any Answer to Mr Monmort, be
cause I thought it best to stay till I had your sense upon 
this matter. I think to discourse also your friends Dr 
English - & nr Bower about it. J am 

Your faithful friend & 

humble Servant 

London. 2 May. 1718.JFridayl. ISAAC NEWTON 

I pray return Mr l\lonmorts Letter by Dr Halley be
cause I am to answer it. 

For Dr JOHN KEILL, Prof- of 
Altronomy at O.rfurd. 

This letter, as has already been observed, p. 178. may have been the 
means of inducing Keill to suppreu the antIwer which he bad prepared 
to the" EpiBtola pro eminente Mathematico." Fragments of it, how
ever, may be discerned in a Latin dress in the first few pages of a sub
sequent publication, the origin of which may claim a notice here. 

• Keill'. cousin, John Inglis, M.D. Among the Lucuian MSS., (packet No. 3,) 
there are two ahort letters from him to KeiU. In the fint of them, (Dec. 19, 1717), 
after congratulating him on hi. marriage, the writer proceeds as folloWl': .. Your papers 
ha.,e been in Sir llIIUIC'. bands e,er since tbey came into mine, and as yet I bave beard 
notbing about tbem; but as lOOn as I receive tbem, I shall endea.,our to forward them 
to Hollnd by the first llIre hand." These" papers .. were probably Keill', answer to 
the Epiltola pro ""i ... ",. lUolhemsticD. SeE' onleo, p. 178. The second Letter, (Jan. 
14, 1711), allO relates to tbe aforesaid" papen." .. I acquainted Sir Ia. Newton that 
you was full,. tatisf,.d witb his corrections, nel referr'd the wbole to bis judgement; 
wbich he received very kindl,.. though be bad been impatient to helll' from YOIl. But 
you have forgott to send me back his paper, IS we had done to take a copy of it. nd 
therefore YOD must send it me, to free !:Sir Is. of tbe trouble of going over it again ...... 
Doctor Bower is ,oun." Bower wal M. D. and Prof_r of Mathematics at Aber
deen. He and Inglis were Fellows of tbe Ro,al Societ,. 
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In the Journal Literaire for 1716 Keill had published an article- in 
defence of Newton against some remarks of John Bernoulli and his 
nephew relative to the inverse problem of central forces and the error in 
the 10th Prop. Book 2, of the 1st ed. of the Principia. An answer to 
this, framed under Bernoulli's eye by a pupil of the name of Crueius, 
appeared in the Leipsic .Am for October 1718, which had the effect of 
rousing Keill once more. He drew up a reply to it in the shape of a 
Latin letter to Beraoulli, but while the brot;"'ur, was plUllling through 
the press, Newton sllewed him a letter which he had received (July 
1719) from Bernoulli through Monmon, disavowing the authorship of 
the famous Jetter of June 7, 1713. Upon talking the matter over, 
Keill seems to have consented to proceed no further with the publica
tion of his pamphlet t. His pacific intentione, however, were scattered to 
the winds by the am val of the May number of the Leipsic Acts (1719) 
containing a paper by Bernoulli i in which that mathematician ushers 

• There is a MS. copy of this among the Lucasian papers, (packet No.5): it is en
titled .. Ap.llolie pour Ie Chevalier Newton, dans laquelle on repond aux remarques 
de Measieurs Jean et Nicol. Bernou1ly in&eree8 dans lea M~moires de l'Academie 
Royale des Sciences pour lea ann&s, 1710 & 1711, par J. Keill..... It appear. that on 
Jan. 19, 1716, Halley wrote to Fontenelle with a view to this IR/tI'MIU of Keill's being 
inserted in the MEmo;,.,. tU Z'Acad_i6, where the papers against which it w. directed 
had appeared. Monmort spoke in favour of the application, but the feeling of the 
majority of the members was adverse to it. (See Conc_pl4cio PhilDlophiea, p. 85.) 
Fontenel\e in his aDBwer, (dated l\Jarch 8,) a copy of which, in Kei1\'s hand, is extant 
in a folio book in the custody of the Luceaian Professor, 58,S, "Nous ne CedODB point 
ici aux Angloia meme en estime et en vencration pour M' Newton. Et l'Academie 
voudroit fort qu' iI fust possible" to insert Keill's paper in their Memoirs, but that it 
wu their inYBriable rale to admit only articles written by members of their body. 

t Quantum sentio, a Iitihus in posterum abatinebit, (draught of a letter of Newton in 
Macclesfield Corm. 11.437.) I _ume that the letter, of which the draaght is printed 
in the work referred to, without date or address, was addreased to Monmort, (about the 
end of July, 1719,) though the editor (Preface, p. z) states that" it was found impolllii
hie e1early to make out the date." The point may be set at rest, if the letter to which 
this is an answer, Rhould turn up among the Portsmouth Papers. 

t Joannil &rnoulli IUlpl>lUio ad NI1I& mminil ProuocaCioMm, e}tuqfUllOlucio que.Ci
oni. ;p.i ab ead_ propoIile tk invenmula Lin'" eurtJ/I quam tklCribic pt'ojectile in media 
""utln". Leipsic Act., 1\Iay, 1719, p.216. Bernoull. 0". 11.393. The tone and 
language of this piece are such, that even Bernoulli's friends, the conductol'll of the 
Ael., thought it neeeaaary to apologize for inserting it without modification. 

In justice to Keill. it ought to be observed, that the problem which led to this ex
plosion does not appear to have been sent as a challenge to Bernoulli, and .ti11leas to 
foreign mathematidaDB, • bas been represented. It wu mentioned incidentall, in a 
private letter of bis to Ta,lor, in which he expreased a wish that Bernoulli would 
appl, his 'kill to question, of real utilit, (as, for instance, the one reilrred to, which 
LeibniK had attempted in vain), instead of Wilting it upon luch problems. that of 
Trajectories. An extract from this letter WII (contrary to Keill'. intention, and with
out his knowledge) sent b, Ta,lor to Monmort, who forwarded it to Bernoulli. Keill 
seems to baye intimated to Monmort, his diYatisraction at the extract being communi-
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in a construction which he gives of a generalization of Keill's projectile 
problem by a most violent attack upon its proposer. Forbearance was 
out of the question: Keilliet loose his" Epistola ad Jo .•• Bemoullit 
(London 1720) and gave further vent to his feelings iu an .< Additamen
tum" appended to it, which he closed with some stinging extracts from 
Monmort's letters to Taylor who kindly supplied them for the pur
pose,-a species of weapon which enabled Bemoulli afterwards to take 
ample revenge by turning it upon Taylor (Leips • .Act. May 1721, p. 9JYJ 
seqq. Bemoull. Opp. u. 493. seqq.). 

There are rough draughts of Keill'sletter in English and Latin among 
the Lucasian papers, and part of it was read by Halley (no doubt in the 
original English) at a meeting of the Royal Society May 28, 1719 at 
which Newton presided. Before publishing it, Keilllaid a complaint 
before the Royal Society against his adversary "for affronting him 
with scurrilous language," and called upon the Society to take steps "to 
shew their dislike of such foul proceedings." "The President ordered 
that the consideration of this complaint be deferred till Dr Halley 
(Secretary) comes to town, & that enquiry be made into precedents for 
the better iuformation & direction of the Society." Journal Book, May 
26, 172(). The Society does not seem to have moved any further in the 
matter. 

J. A. Arlaud or Arland, an emiDent painter, born at Geneva 1668. 
died 1764. " Newton fut son ami, et lui fit present de la version 
fran~aise de SOD Optique; il etait en correspondance avec lui." Biogr. 
Univ. At the age of 20 he went to live at Paris. 

LETTER XCIV. 

NEWTON TO ARLAND. 

Vir celeberrime. 

Gratias tibi debeo quam maximas quod Schema expe
rimenti quo lux in colores primitivos & immutabiles sepa
ratur, emendasti, et longe clegantius reddidisti quam prius. 
Sed et me plurimum obligasti dum Schema illud in lamina 

caled to Bernoulli, for amoDg tile Lucuiao papen, (packet No. 2) WEI fiDd a YeI'J ciyil 
letter from MODmon to Keill, (it ia Dot dated, but bean the LoodOD poet mark, 
.. Noy. 5," probably iD 1718), io IIIISwer to ODe from Keill to bim, (dated Sept. 3) io 
which be .tates that be tbought that the extract wu mteDded to be seDt 00 to Bernoulli, 
aDd protests that if be bad bad aDY idea of tbe olFeDce tbat be .bould giYe, be wolald 
Deyer ban IeDt it. 
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mnea incisum & inter imprimendum obtritum, refici curasti, 
ut impressio libri- elegantior redderetur. Gratias itaque 
reddo tibi quas possum amplissimas. Quod inventa mea 
de natura lucis & colorum viris summis, Dno Cardinali 
Polignact & Dno Abbati Bignon non displieeant, valde gau
deo. Utinam hme vestratibus non minus plaeerent quam 
elegantissimm vestrm & perfeetissime delineatm pieturm 
nostratibus plaeuerunt. Ut Deus te liberet a doloribus 
capitis & salvum eonservet, ardentissime preeatur 

Servos tuus hnmj]]jrnus 

& obsequentissimus 

Dabam Londini 22 Oct. 1722. !s.ucus NBWTON!. 

• Peter Coste's French translation of Newton'. Opfiu, Paris, 1722. 
t Bom 1661, died 1741. Author of .dnfi-LucrefiUl (a posthumous Latin poem). 

It is said that he took great pains to have Newton's fundamental esperiments on light 
properly performed in France, and had the honour of receiving a letter of thanks from 
our philosopher in cODBequence. 

t The original is in the Library at Geneva, to which institntion Arlaud bequeathed 
lleveral medals, paintinp, &c. 
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LEITER XCV. 

COTES TO JOHN SMITH. 

Written while Cotes was at St Paul's School. 

sr. {London Dec. 31-. 1698} 

I am now very well recovered; and am I thank God 
in as good health as ever. As for ye works of Kepler, and 
Galilooo as far as I can learn they are dispersed in divers 
Volumes, put forth at different times. I have from severall 
choice Catalogues, as Draudius's Bibliotheca classica, A 
Catalogue of y8 Mathematicall books in ye Savilian Library 
at Oxford. and ytt immense one of Dr }rancis Bernard's 
Library which is now under ye Auctioners Mallet at Lon
don and is Like to continue 80 for many Months. and 
severall others collected what I could find of those t I w} 0 

Learned Authors. I send 'em you here in ye latest Edi
tions yt I could find there set down. You may from hence 
pitch upon those you most like of, & I shall be very glad 
to use my utmost endeavours to procure 'em for Y ou-

lHerefollowa in the MS a long list of Kepler'a and Gali
leo' a works, which it has not been considered necuaary to 

print}. 
I suppose there might be added to each Catalogue 

especially to yt of Galilreus. Perhaps this is more than 
You expected of theire Works. The first Tome of Gali- . 
loous's Worb translated into English came out some 
Y cares ago I in 1661}; but ye Second is as yet unpUblished 

• The day of the mouth is taken from the poet mark. 
t .. A Catalorue of the Library of the late learned Dr FraDcia Bernard. Fellow of 

the CoUep of PhYlicilUll. and PhYliciaD to S. Bartholomew's HOIpital .... whicb will be 
IIOld by Auction at the doctor', late Dwelling Houlle in Little Britain: the s.Je to begin 
on TueAday, Octob. 4. IfPI." 
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and perhaps will never see light·. I have my self Galilieo's 
N uncius Sidereus put out at London in 8VO together with 
Kepler's Dioptricks and Gassendus's Astronomy; if you 
please I will send you 'em. You wrote of ye Quadrature 
of Curve's, as yet I cannot enquire of any Mathematician 
about 'em. sr Edw: Sherbourn in his Appendix to his 
Translation of Manilius's Astronom: {Lond. 1675} tell's us 
yt from W Isaac Newton is expected a New general Ana
lytical method by infinite Series for ye Quadrature of Cur
vilinear figures. I have Dr Wallis's Algebra ILondon 
16851 I think I bought it very cheape I am very well 
pleased wth ye Book. The Dr's. Buisness therein is to shew 
ye Original, Progress & Advancement of Algebra from 
time to time, and by what steps it hath attained to yt 
height at which it now is he give {s} us a full Account of 
ye Methods used by Vieta Harriot Oughtred De-Ch&rtes 
and Pell & others and of ye several methods of exhaustions, 
Indivisibles, Infinites, Approximations &c. amongst other 
things he speak's of squaring Curves and after other ways 
of approximations shewed he show's you this of Mr New
tont he determin's it impossible to do ye buisness exactly. 
In my mind there are many pretty things in yt book worth 
looking into. If you have a mind to see it, or have not 
seen it already I will send it wth. Galilreo's Nuncius I 
thank you for your Directions about Instruments in your 
last letter dated December 21 You your self put me of of 
ye Instrumentary way while I was with you but I meant In 
my Letter such Instrument's i were not superseded by 

. calculation or some more exact way; as a Quadrant is 
• • • bigg as ye • themselves 

• • • • • • 
• • • • • • • 
• It was published in 1665, but nearly the whole impret;l!ion was destroyed by the 

fire of IAndon. See Macclesfield C/Wff'P' I. 120. 
t From the famouR l.eltl'J'!I of June 13 and Oct. '24, 1676, to Oldenburg, to be for

warded to Leibniz. 
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• • • • • • 
• • • • • • • 

• • • • • • 
80metimes be at a lOBS for But I will not be 80 bold as to 
ask my Grandfather for ye larger size. I willli • • 
• - • little one in a concave case with ye Cir
cles only which will serve T end as well as ye largest size 

it will als 101 • • • • pocket and ready 
upon all occasions. 

lam 
your very Obedient Servant and Nephew 

1'hIH For !I R_end Y' SIIlTH of Lea. R. COTBS. 

fIWe GaifllborougA IN LincolneAin .. 
Newarlc Bagg 

The lower part of the aecond leaf of the letter has been tom ofF. 

LETTER XCVI • 

.JOHN SMITH TO COTES. 

Dear Cos: Roger Aug: 30, 1701. 

I was very glad to hear of your welfare by your Father 
who befriended us wtb his company about a fortnight ago ; 
he showed us your letter in rb you expressed a feeble 
inclination to comc and see us in ye Country, we thank you 
for yt, and count it a favour yt you can spare us any share 
of your affection from your dear Mn Mathesis; I am glad 
to hear yt she 80 easily yields to your courtship, and has 
procured you such signal marks of favor from great men as 
Dr Bently l\{1' Hanbury-; I am sorry yt gentleman is 80 

• Nathaoiel Hanbury, elected from WestmiDSter School to Trinity College, in 1677, 
admitted Minor Fellow, Sept. 17,1683, (Charles Montagu wa admitted Major Fellow 
on the following day). He published Horologia SciormCII Prelibara ... Lond. 1683 ; 
and SUppYmftw ... Anall/licu ... ad ..t.:quoriMau Corr_nu, Cantab. 169J. A paper by 
him on a mode of approllimating to the value of .... by the continual subdiviaion of an 
are of 00", wu produced at a meeting of the Royal Society, Augu8t 17,1698. He 
fined various Coli. offices, and we Ire told by Middleton, that Bentley" took oc
caion to convict him, in a 1OI8mn manner, by the testimony of all the College, of 
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overlookt as not to be Vice-pro {fe Issor instead of Mr Whis
ton; for I believe he has far greater Mathemat: accom
plishments; I hear he has a great respect for you; con
sidering therefore ye favorable fair-promising circumstances 
you are under I cannot forbear presaging in your behalf, 
wt Ovid did to his friend, Scena manet dotes grandis Amice 
tuas. Divines you know are stiled prophets, as well as ye 
poets are, & I fancy I shall be a true one in this; pro
vided you so moderate your studies as not to impair your 
liealth; a journey into ye countrey once a year would do 
well for yt purpose; what? I warrant you, you have forgot
ten your old Ne quid nimis, & Interpone tuis &c.· but I am 
resolved to remember you of em now & then j I had writ 
to you before but expected ever & anon to have seen you 
here; there is in ye monthly accounts of ye works of ye 
learned, for ye year 1700, month December, a method for 
finding two middle proportional lines, wch to me is false, 
there being a great error in ye demonstrat: pray look upon 
it a little; I should be glad to hear of you, & of any new 
discovery; I never saw yet what discoveries Mr Hally has 

made in his voyage, pray coti'unicn.te to me if there be any 
thing worth while; & you will much oblige 

Your most affectionate mend & uncle 
J: SMITH. 

My wife & son & daughter remember their kind love 
to you. 
For M' ROOER COTES at Trinity 

Colkdg in Camlwidg 

Deliver tm. in at Caa:ton to go to Cambridg 

being 0 commoll _,..,. c!r hOMtual drunkord. and without inflicting the least cen
aure upon him for all this. made him nol long after {in 1712 & 1713} the .senior Dean." 
MilcellanellUl Wor"', III. 356. He was curate of 8t Michael's for many yean. He 
died in Nov. 1716. and Col balch was elected Senior in his place. 

• From that once popular school-book DWny.ii Coton;. Diaticho de Marlb". ad 
FUi" ... 

Interpone luis interdum gaudia curia, 
Ul possis animo quemvis auft"erre laborem. 

13 
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Halley was appointed (Aug. 19, 1698) to the command of tbe 
Paramore Pink, with orders to make a series of obaervatiODB with a 
view to ascertaiu the law of tbe variation of tbe compaas, "to call at 
his majesty's settlements in America & make such observations as are 
neceaary for the better laying down the longitude & latitude of those 
places, & to attempt the discovery of what land lies to the south of 
the westem ocean." He set out on his expedition Nov. 29, and was 
carrying on his observations some degrees south of the line when the 
insubordination of his officers compelled him to return: he reached 
England at the end of June 1699. In the following September he em
barked again in the Pink. In this second voyage after penetrating beyond 
the 52d degree of south latitude where he was stopt by icebergs, he 
tumed his course northwards, visiting among other places St Helena (a 
spot familiar to him by his sojoum there more than 20 years before), 
Pernambuco, Barbadoee, Bermudas and Newfoundland. After an 
absence of 12 months he arrived in the Thames in Sept. 1700. His 
observatioDS were embodied in a General Chart which he published in 
1701 "shewing at one view the variation of the Compass in all those 
seas where the English Navigators were acquainted." The Journals of 
his two voyages were published by A. Dalrymple (London 1775. 4to). 

These are the voyages to which Smith alludes, and about which the 
young Cambridge student could give him no information. But while 
Smith was writing this letter, the Captain was again afloat and en
gaged upon, if he had not finished, another undertaking in which his 
activity and spirit of enterprise sought employment. At a meeting of 
the Royal Society, June 18, 1701 "the Vice-President (Sir John Hoe
kyns) informed the Society that Hr Halley was gone on a new voyage, 
as he heard, having designed to make nice observations on the Tides & 
Currents in the Channel, for the Improvement of N' avigation, that 
thereby by their diWerent times, the going out of the Channel might be 
more easy against contrary winds." And on July 30, a letter was read 
from Halley (Guemsey, 18 July) "giving an account that the weather 
having been fair for a Honth past, he had made a great progress in the 
designs he had in making this voyage." The fmit of this voyage was a 
large map of the British Channel published in 1702. 
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LETTER XCVII. 

COTES TO JOHN SMITH. 

Hon: sr! Cambr: Sept. 9. 1701. 

I heartily thank You for Your kind LeW, & as heartily 
beg Your Pardon for suffering my self, by so long delay, 
to be as it were forc'd to returne You an Answr • You are 
pleased to express a greate deale of Kindness to Me in 
Your Prophecies, as You call 'em, or, as I would rathr have 
it, yr Wishes; undr which Name, not ye other, I again 
thank You for it. I am sorry You should suspect me of 
forgetting my Ne qaa Rimy. I have lea.rn't yt lesson too 
p'fectly & 'twould be more advisea.ble (for ye Accomplish
ment of yr Prophecies) to remembr me of my Old Malta 
tulitfecit'l.: &0. The Mesolabe of yr wretched pretend', ,t 
Quack Geometr st Jutien Potier, one canDot but admire 
for it's groBIle88; & much more ye laborious coll.futation 
of it published in ye same paper some Months after. M' 
Halley's late discoveries I am wholly ignorant of. Surely 
You mistake Cambridg. Wee are situated in as dark 
a Corner of ye Land (in these Matters) 88 can wen be de
sired. You have often mentioned to me y. Quadratures 
of Curves; & particularly (which I now call to mind) You 
have wished. to be satisfied in pag. 374 of Newton. I per
suaded my self therefore yt something concerning this 
Matter might perhaps make amends for 1\(1" Halley's Story 
And yt I may be 88 short as is possible, I desire Yon to 
CODsidr 2 Lem. 2 Lib. in which & it's Converse ye grounds 
of his Method of Fluxions are contained.. To come to an 
Instance. 

Let AND be any Curve; A.M, A.P, PM, any Chord, 
Abscist, Ordinate of this Cu {r I ve which wtII ye Arch A.M 
are all unstable, Flowing, increasing or decreasing Quanti
tys; and yt too after a certain Law, in a certain proportion 
among themselves, according as ye Nature of y. Curve 

13-2 
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requires. Let then for once .AP stret'ch it self, & it's very 
first increase, it's primum na8cens incrementum, it's Fluxion, 

B 

c 

it's moment be an infinitely little Pp; wth it ye Ordinate, 
Chord, & Arch shall also change themselves into pm, .4 m, 

.4Mm & their Moments or Fluxions will be Bm, 8m, Mm. 
The Area .4MP will also have it's differentiola or Fluxion 
MPpm differing from ye [J MPpB by ye ale MBm infi
nitely little in respect of MP p B which is it self infinitely 
little in respect of .4MP: Now quantities whose difference 
is infinitely little ought to be look'd upon as equall by 
1 Lem. 1 Lib. Newt. For ye same reason ye Sectour .4 mM 
(which is ye Fluxion of ye Bilinear Figure .4M) may be 
account'd equall to ye ale .4MS. Now naming ye Aba. Ord. 
Ch. & Arch X, Y, U, Z. Pp, Bm, 8m, Mm, will be ~,Y, 
'II, 14, according to ye second Lemma.: or rathr let us name 
ye Magnitudes themselves ~, y, 'II, z. & their Fluxions 
Ii: • y. ti, z. 'Tis evident yt ye Fluxion of ye Area will be 
- o MPpB .. YtD To particularize; let this Curve be ye 
Parabola, whose Area we know very well otherways. 
a~ - yy, ai~i - y, ai~i,;, _ YtD _ Fluxion of ye Area But 
ye Fluent of ai~itD (by Lem. 2 Lib 2 convers.) - iai~ 

.. i~Y- Arem. In Newton's Hyperboloeid as - m'y or 
as ~-. - y now in our case ye Fluxion of ye Abscist runs 
backward & is therefore - - Ii: and Fluxion of ye Area. 

as 
- - YtD - - as~-'tD whose Fluent ye Area _ as~-l or -

:If: 

or ~y is reciprocally as ~. 
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This may p'baps serve as a Specimen of .,. Method of 
Fluxions applied to y. buisness of Quadratures tho it's uses 
seem to be as inexhaustible as they are Naturall & Easy 
for by it y. great Geometers of our Age are ena.bled To 
draw Tangents, To rectifie, To find y. Evolutes, The Caus
ticks by reflection & refraction of all sorts of Curves. To 
measure y. Surfaces generated by their rotation, The solids 
they comprehend, The Centers of Gravity, Oscillation & 
Percusn. of all these To resolve all sorts of Questions de 
Max & Min. To find y. Points of Inflection & Rebrous
sement (as ,. French term it) in all Curves & ye Converse 
of all these & many more But what wonders does it not 
do when applied to Nature! where it Triumphs alone & 
admitts of no Partner-But I transgress ye Bounds of 
a Lettr 

Pray sr pay my humble respects 
to my Aunt; and my Love to Cozz·. 

TAtM to eM Revwmd Mr SKITH Rector 
of Gau-Burton near GairuborougA 
by Newarlc'f' Ca.%ton. 

yr very &c. 
R COTBS 

• This letter in which Cotes gives his old master an insight into the 
powers of the new Calculus was written in the long vacation between 
his 2d and 3d years. It is a very creditable performance for a junior 
IOph. 

LETTER XCVIII. 

COTES TO JOHN SMITH. 

Cotes is now Plumian ProCessor. His appointment took place 
Oct 16. 1707. 

Honoured Unckle 

I have lately been at London; . I found yr Letter at 
Cambridge upon my return. The occasion of my going up 

Digitized by Coog Ie 



198 COTE8~ CORRE8PONDENCE 

thither was partly to view a large Brass Sextant· of 5 foot 
Radius (y' had been makeing for us & is now finished) 
before it should be sent down. Whilst I was in Town sr 
Isaac Newton gave orders for ye making of a Pendulum 
Clock which he designs as a present to our new Observa
tory. The Sextant will cost ye ,Colledge 15014 & I beleive 
sr Isaac's clock can cost him no less yD 50ld. We have 
another Instrument in hand for takeing ye Transits of Stars 
or ye Sun & Moon over ye Meridian & then we shall be 
pretty well furnished for makeing Observations. All Alti
tudes You know may as well be taken by a Sextant as a 
Quadrant. We want another 20014 if we can procure it in 
ye University to raise up another Story over ye gate for 
Astronomical uses. I have lately hit upon a contrivance 
which I beleive will be of very good use for observing 
Eclipses. You will easily understand it. by this rude 
draught The Telescope ab is to be so directed as to look 

~"""" 
......... c 

' . 

•••.... tt-

at ye Pole of ye World & thereby its axis will be parallel 

• December 10, 1707: .. The Preaident iD the chalr. A draught oC a Sextant made 
Cor the 1l1li oC the A.troDomical Pror_r in Cambridge was produced. Dr Harris de. 
Mr Halley reported that it was very uaelly done by Mr Rowley:' ]au,.,..' Boolc or 
the Royal Society. A plate with a de8C.'ription of" thia Doble illJtrumeat" i. given in 
Uarria'. l..t.rico. Tuluti/:um, Vol. II. LoDd. 1710. 

Digitized by Coog Ie 



WITH ms UNCLE. 199 

to ye Axis of yO Earth in which position it must be fixd by 
yO rings ef gil, Tel. cd is a looking glass reflecting yO Object 
into the Telescope Then if ye Telescope revolve about 
its Axis within the rings with a motion correspondent to 
that of yO Earth about its Axis the Object will constantly 
be in yO Telescope for a whole day togather as You will 
easily understand by considering yt yO looking Glass parti
cipates of yO same uniform motion by being fixt to ye Tube. 
I have not described ye method of altering yO Inclination 
of ye glass according to ye different Declination of ye 
Object from y • ...Equator You will easily find out how yt 
may be done as also how a piece of Clock work if it be 
thought needfull may communicate to ye Telescope its due 
motion about its Axis-. I thank You for yO kind Judg
ment You made concerning my Paper about Projectiles. 
I have by me another such a Paper concerning ye motion 
of Pendulums which I drew up about ye same time with ytf. 
This or any thing else You know You have a right to 
command from me haveing taught me all yt little which I 
understand in these matters. I am glad Coz Robt has 
made so good progress in Mathematicks & yt he has a 
genius suited to those Studys as I allways thought he had 
but I fear You are too diffident of his Abilitys. It will 
undoubtedly be more for his satisfaction & advantage to 
be admitted Pensioner yO Sizer, the other way if I can gett 
him a Poor Schollars place will be about 101d cheapr I wish 
You would resolve yr self. I should be very sorry to have 
advised You amiss & I cannot now be certain of futuritys 

• It will be _n from tbis that Cotes anticipated's Gray_nde in the principle of 
the Heliostat, by upwards of tbirt, years. Both bowever bad been forestalled by 
Hooke and Halley. JUgut. Hie. Roy. SOC. IX. 23. For a deeeription of that instrument 
_ ',Gravesande', Play.iea EIIlMnta MathernatW, 3rd Ed. 1742, p. 715; Biot', TI"iti 
tU Pltyriqu., III. 188. Compare Nwi C"IIIIn.rtlurii Petropol. I. 291; Coddington', 
Oplic.., (lst or 2nd Ed.) Letter of Voltaire to '8 Grayesaode, June 1, 1741, (in lOme 
edilioDl, 1738), a paper by Hac:hette in the Journal de I' Ecole Polyt.eb. Tom. IX. 

p. 263. and Liouville'. Journal, 1844. 
t Thete papel'B are printed among Cotes'. OpUIC"" Math._tiea at the end of tbe 

lIaNllO"i" lIIet,."roru ... , PI', 8().....91. 
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However I will consult with some freinds, yt I may better 
know how to direct You·. Pray give my hearty respects 
to my Aunt & my Love & Service to Coz Robt 

I am yr &c. 

Cambridge Febr. 10 1708 ROGER COTES. 

I lately heard yt Coz Tho Summerfield is dead at 

Ghent 

By" our new Observatory" are meant the leads of the King's Gate 
which, by a College order dated Febr. 5. 17~. were granted to the 
Plumian Professor. The additional "story" mentioned a few lines 
further on was the work of 8everal years, and Cotes did not live to see 
it finished. 

Bentley in his Letter to the Bishop of Ely (Febr. 1710) boMts of 
" the College Gate House mis'd up & improv'd to a stately Astrono
mical Observatory, well stor'd with the best instruments in Europe," 
and in another letter (Christmas 1712) he calls this erection ··the com
lUodiouscst building for that UIl6 in Christendom, & without charging 
the College, paid for by me & my friends." In one of the articles 
against him laid before the Bishop of Ely in July 1710 he is accused of 
.. applying money, which ought to be applied only for the use of the 
Library towards buying instruments for an Observatory, which he 
caused to be built by his own authority" -a charge which is true with 
respect to the sextant. 

From Blomer's .. Full View of Bentley's Letter" (July 1710) it 
appears that the .. Finishing" of the observatory was then" going on 
very slowly for want of money to pay the workmen" and that Bentley's 
c..'stimate of the expense was less than one third "of what it's like to 
come to." (p. 120). 

On June 8, 1717 an order was made by the Master and Seniors 
that the payments of the Doctors of the College for their degrees (£20 
per man) should be .. for the present applied to finish the Observatory" 
under tho superintendence of Prof. Smith, Cotes's successor and the 
Ii Cuz Rob''' of the above letter. 

On May 30, 1792 the Vice-Chancellor (Postlethwaite, Master of 
Tri.nity) and the other Plumian trustees, having before them the faci 
that thu Plumian Profeasor had "neither occupied the said rooms & 
leadJ! Tlor fulfilled the conditions for at least 50 years" and tha€ •• tho 

... Coz. Robl." .-u admitted a PensioDer UDder 1\lr Edw. Rud, May 28 following, 
.. aDDIlI Dalul 18 ••• e achoJIl Leiccstriensi." 
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observatory & the instruments belonging to it were through disuse, 
neglect and want of repairs so much dilapidated as to be entirely unfit 
for the purposes intended," agreed to give up all claim to the rooms and 
leads at the King's Gate and to allow the Master and Fellows to take 
the Observatory down or convert it to any use they thought proper. 

This memorial of Bentley's zeal for the promotion of science was 
pulled down in 1797. 

LETTER XCIX. 

COTES TO JOHN SMITH. 

sr. Cambridge Novemb'. 301710 

I thank God we go on very well. I hope You ate all 
in good health notwithstanding this very sickly season. I 
suppose my Cozen told You in his Letter, which he wrote 
on Tuesday last, that he has received the 101d which You 
sent him. I talk'd with Mr Whiston to day & gave him 
Your advice of making a recantation, for which he thanks 
You, but will not accept it.'" I have been long ago well 
satisfied yt no advice from any private person can possibly 
have any effect upon him: I asked him therefore wbether 
ye Judgment of y8 Convocation might not be a sufficient 
ground for him to alter his Opinions & whether he should 
not think himself obliged to desist if he should chance to 
be censured by them: He answered me in the Negative, 
unless they would prove to him that his Opinions were 
wrong. I afterwards told him yt the Church must in 3 or 
4 Yeares recover it's Primitive purity, according to his own 
Exposition of the Uevelations; and yt therefore it would 
be perhaps adviseable for him to stay till yt time & expect 
the Issue with patience. Upon this he could not help 

. di~covering himself (as I imagined he would do) & told me 

• Whiston had been expelled a month before. .. Oct. 30, 1710. This time Mr 
Whiston W88 espelled as an obstinate heretick by the Heads, after he had thrice con
yenlecl before them." Rud', Did",. 
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yt the completion of yt Prophecy might he beleiv'd depend 
in good measure upon ,. reviving of those antient Doc
trines in which he was at present engaged; He bid me 
consider what answer st Paul would have given to one yt 
should have dissuaded him from preaching the Gospell, 
upon tbis reason; yt It was certainly foretold yt the Gospell 
should be preached to all Nations. You may easily un
derstand, by these Answers, upon what grounds he is so 
very resolute, I am persuaded 'tis in vain to endeavour to 
reclaim him till ye term of that Prophecy be expired. 

I am Your very dutifull Nephew 

R COTES 

• Pray present my humble respects to my Aunt & my 
hearty Love to my Cozen. 

On tho back of this letter besides some arithmetical computations 
such as Mr Smith has written on Cotes's first two letters to him there 
are also notes for a sermon in his hand. 

LETTER C. 

COTES TO {ISAAC EWER.} 

sr. {Dec. 26 or 21. 1710} 

I have this day paid to M'- Medley Ten pounds & 
inclosed Mr Herring's Bill for Fifty two pounds which is 
in full of yr dues from the Junr Bursar's Office. I cannot 
at present pay ye Interest of ye Thousand pounds not 
having Money in my hands. I hope in a very short time 
I may do it for tis reported yt the Seniors design at a 
meeting this day to order the Principal to be paid You & 
to vote two dividends & an half & to leave (after this is 
done) a Thousand pounds in Stock. Tis said yt Mr Bathurst 
will be chosen Senior Bursar. nr Ayloffe & Mr BarweI1 
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were talk'd of for Junr Bursar & Steward. I do'nt hear 
who is to be ye Pandoxator unless W Eden be ye person 
intended. 

I am sr 

yr faithfull freind 

& humble Servant 

Roo: COTES. 

This letter was written on one of the above stated days as will be 
seen from the following extract from Rud's Diary. "1110. Dec: 26 
was appointed the day for voteing Div. but when they were mett Mr 
Hanbury objected that whatever they should do before the Seniority 
were filled up, {a Senior fellowship was vacant by the death of M" 
Mayer on Nov. 2} would be unlawful & void i and He prevail'd, 80 

that they adjoum'd to the Chapple next morning; when Mr Cooper 
was sworn (he was chosen upon Mr Hawkyus's death in Apr. before) 
and Mr Hanbury was chosen to succeed Mr Mayer. After noon they 
proceeded to vote i a Div. for 1708, & 2 whole ones for the 2 next 
years. The first Moyety was paid in the Beginning of January.N 
(This will serve to correct two or three slips in Monk's Bentley pp. 
221, 222 note.) 

Bathurst was chosen Sen. BIlI88I', Barwell Jun. BIlI88I', Whitfield 
Steward and Modd Pandoxator. The statutable day for swearing in 
these officers is the day following the diu computi, 80 that this year 
they ought to have been sworn in on Dec. 28, whereas in the Admission 
Book the date is Dec. 31 (Sunday). If this date be correct, the cause 
of the delay is probably to be sought for in the dissensions with which 
the college was distracted. Modd had filled the office of Sen. BUJ'lI&l 
since June 23, 1105 and Cotes that of Jun. BUJ'lI&l ~ce Decemb. 19, 
1701. It is not unlikely that Cotes's resignation of that office was 
connected with what had occurred at the election of officers and lecturers 
in October, when Bentley was overruled by the Seniors in all his nomi
nations. "They had taken a pique against Mr Whitfield for being 80 

desirons of that office {the Latin Lectureship} & therefore pass'd him 
by, on pretence that he had one place already {he was Steward} i Mr 
Cotes was also past by on the same account, & they chose Mr Pilgrim 
Lect. Math. in his room.- Rud's Diary. 

The sum of £1000 was borrowed by the College in 1106 at 5 per 
cent. to be appropriated to the repairs of the Chapel. It was advanced 
by Bentley out of his wife's fortune on a bond to his trustee Mr Isaac 
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Ewer of Lincoln's Inn (to whom this letter was probably addressed) 
and was repaid by instalments in 1711, 12, 13 and 14. Conclusion 
Book Sept. 6. 1706. Sen. Bursar's Books. Lease Book p. 82. Bent
ley's Letter to Bp. of Ely p. 19. Blomer's Full View p. 137. Monk's 
Bentley p. 163. Articles laid before Bp. Moore XXVIU. lb. Appendix 
p.xvm. 

LETTER CI. 

COTES TO {HALLEY}. 

This letter is not dated, but the circumstance of its being written 
upon the same sheet of paper as Letters"c, CJI shews that it is sepa.
rated by no long interval from them. It is clear from its contents tha, 
Halley was the person to whom it was addressed. 

sr. 
Tis now about two Yeares since I wrote to You. in 

behalf of Mr Jurin a Fellow of our College, to desire yt 
he might have Your leave to annex some of yr Treatises 
to his Edition of Varenius's Geography. You was pleased 
to consent to it & to promise some additional improve
ments & besides a new Treatise concerning Crelestial 
Refractions. I hope You have lately received a Letter 
from him to remind You of yr promise, & to desire yt a 
freind of his may wait upon You for yr Papers assoon as 
You shall have leisure to finish 'em. He further desires if 
any new Figures must be inserted or any alterations made 
in ye old ones yt You will be pleased to send them first & 

yl You will be so kind as to send him word what he had 
best do with ye Map of ye Trade Winds & Variations lof 
the Compass} & whether He may take that in the Miscel
lanea Curiosa with the English names as they stand there. 
The greater part of Varenius is already printed off, we 
do therefore beg of You to finish yr Papers as800n as 
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You have convenient leasure. I beg Your pardon for the 
trouble I give You. 

I am sr 

yr much Obliged & Humble Servt 

ROGER COTES. 

J urin's edition of Varenius dedicated to Bentley who had encouraged 
him to undertake the work bears date 1712, though a notice of it ap
pears in the" Memoirs ofl.iterature" for Sept. 1711. The copy of it in 
Trin. ColI. Libl'{Lry has Cotes's autograph "Donum Amicissimi Edi. 
toris." 
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CORRESPONDENCE OF COTES AND JONES. 

William Jones bom 1680, died 1749. See life of Sir William Jones 
(hie eon) by Lord Teignmouth, where six of these aeveD letters of Jones 
and one of Cotes are priDhd, but very inaccurately. 

LETTER CII. 

COTES TO JONES. 

sr Febr. 15. 1711 

I yesterday received Your most valuable & accepta
ble gift. togather with yr very kind Letter I return You 
my most hearty thanks for 'em both. You have highly 
obliged the Mathematical part of y. World by collecting 
into one Volume those curious & useful1 Treatises which 
were before too much dispersed but more especially by ye 
publication of ye Analysis per ..Equationes infinitas & the 
Methodus Differentialis. I could heartily wish yt nothing 
of sr Isaac's might be lost, I hope You will endeavour as 
You find an Oportunity to persuade him to publish some 
other Papers for I believe he has yet many excellent things 
in reserve. About a Year & an half ago (when I was last 
in Town) I acquainted Mr Ralphson yt You had some Pa
pers of sr Isaacs in yr hands which were communicated 
long ago to Mr Collins. I thought they might have been 
pertinent to his design of writing y. History of ye Method 
of Fluxions. I afterwards understood yt You gave him a 
sight of those Papers, & yt he thought 'em not to be for 
his purpose, which I do now very much wonder at, if his 
intention was to do justice to sr Isaac. If yt was not his 
Intention I think Your Preface has already sufficiently de-

----------

• A quarto volume, edited by Jones, containinllOme OPUlCtlla of Newton',. It is 
entitled A"a/yd, ,. QIUI"'itah .. ,, &nu, F/u.rimIu ae Diffe,.,.rw cu'" E"ullllration. 
Limaru", T,..rii Ordi"i" Lond. 1711. 
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feated all his attempts. Weare now at a stand as to S' 
Iaaac's Principia, he designs to make some few Experiments 
before we proceed any further. The first Book & ye six 
first Sections of ye Second are already printed ow. The 
inclosed Paper * is what I wrote about 8 Yeares ago & read 
to my Auditors in our Schools in 1709. I have sent it to 
You as it relates to ye Methodus Differentia1is but more 
particularly as a small acknowledgment of my gratitude 
for having received yt and the other excellent Treatises 
from Your hands & as a token of my hearty freindship & 
sincere good will to You 

I am S' Y' most obliged freind 

& humble Servant 

R Cons. 

Not having heard any thing of ye book till I saw it I 
received it with ye additional pleasure of a Surprize. 

Printed in the Gm. Dict. 11'. 443. Macclesfield (J(W'f'. I. 257. 

LETTER CIII. 

JONES TO COTES. 

[Extnct.] 

sr. London Septemb'. 17. 1711 

The paper concerning sr. Is. Newton's method of In
terpolation, which you have bin pleas'd to send me, being 
done so very neat, that it wou'd be an injury to the Curious, 
in these Things, to be kept any longer without it; there
fore must desire you'd grant me leave to publish it in the 
Phil. Trans. you may be assur'd, that I don't move this to 
you, without sr. Isaac's approbation, who I find is no less 

• Printed among his Opf'" JIIilCf'I<I ... 1I at the end or the Harmollill MeJI,"raruM, 
pp.23-33. 
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willing to have it done. The new Edition of the Principia 
is what we wait for with a great deal of impatience; tho', 
at the same time, I believe the Book will be far more valu
able than if it had bin done in a hurry, Since I find the 
interruptions are necessary, and Such as will render it 
Compleat. We have nothing considerable in hand here at 
present, only 1\1' De !Ioivre's Treatise of Chance *, which 
makes a whole Transaction, he is very fond of it, & we 
may expect it well done: Mr. Raphson has printed off four 
or five Sheets of his History of Fluxions, but being shew'd 
S'. Is. Newton, (who, it seems, wou'd rather have them 
write against him, than have a piece done in that manner 
in his favour,) he got a Stop put to it, for some time at 
least. D'. Halley has almost finish'd the printing of the 
Greenwich Observationst, which will be a work of good 
use; especially as it is now, free'd from the trifls it was 
loaded with. S'. I have one thing, which I wou'd trouble 
you with further, & that is, to let me know, what Lectures, 
or other Papers of S'. Is. Newton's, remain, in your Uni
versity, unpublish'd, this may be done at your leasure : 

• .. De Mensura Sortis." Phil. Tran •• Jan.-March, 1711. Compo Letters CVII., 
CVIII. Demoivre was born at Vitri in Champagne, in 1667. On the revocation of the 
edict of Nantes, he settled in England. He died Nov. 27, 1754. 

t The Observations here referred to (made with a mural are) form the 2nd Book of 
F1amsteed's HutorilJ CIFlt.tu, published in 171i1. The Observations contained in the 
1st Book (made with a lIutant) were printed under Flalllllteed's superintendence, at 
Prince George's expense, and with a trifling uception, were wrou,ht off' before Christ· 
mas, 1707; but in consequence of his misunderstanding with the Prince's referees, 
which seems to have arisen principally from his objection to print his catalogue of the 
Fixed Stars before the 2nd Book of Observations, the task of editing those parts of the 
work was confided to Halley. In Flamsteed'sl\lS. of the 2nd Hook, the ObservatioDB 
stood recorded as they were made, but Halley arranged them under the heads of the 
Moon and planets to which they related, not giving the whole of the ObservatioDB, but 
retaining only those of such Stars, 11& in passing the meridian, had nearly the same 
right ascension and declination as a planet. (See Halley's Pref. to Hill. CII'I. and 
Baily's Pref. to .A""" .. nt IJ/ Flam.t,ed, p. xli.) 

Some years elapsed before Flamsteed had any other means of revenging himself 
upon his editor, than by unsparing abuse. At length, in April 1716, having got pos
_ion of 300 copies of his work, he separated the .. very sorry abstracl.ll" of his Ob· 
servation., and Ihe .. corrupled Catalogue" from the part which he had himself 
luperintended, and committed nearly the whole of them 10 the flames, .. as a sacrifice 
10 Heavenl, Truth." Baily, pp. 101,3'21,322. 
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I.ETTER CIV. 

COTES TO JONES. 

[Extract.] 

{Cambridge, Sept. 30, 17n.} 

I return You my thanks for Your Letter & the Infor
mation You gave me concerning the State of Mathematicks 
at present in London. I shall be glad to see M' De Moi
vre's Treatise of Chance when it comes out; his things 
are always very neat and curious. We have nothing of sr 
Isaac's that I know of in Manuscript at Cambridge, besides 
the first draught of his Principia as he read it in his Lec
tures·, his Algebra Lectures which are printed & his Op
tick Lectures the substance of which hi for ,.. most part 
contained in his printed Book but with further Improve
ments. I thank You for Your kind offer of recommend
ing my Paper to the Publick; but I am of opinion that it 
is not of 80 great use as to deserve to be printed after S' 
Isaac's Methodus DifFerentialis. 

• • • • • • • 
I am very desirous to have the Edition of S' Isaac's 

Principia finish'd, but I never think the time lost when we 
stay for his further corrections & improvements of so very 
valuable a book, especially when this seems to be the last 
time he will concern himself with it. I am sensible his 

• The folio 1'olume marked Dd.9.46 iD the UDivellil1 Library, corresponds to this 
deaeriptioD, but it hu the book-plate, which indicates it to haYe beeD ODe of Bilhop 
Moore's boob, gi1'eD to the UDivellil1 by Georp I., in 1716. If. theD, this he the volume 
which Cotes m ..... either the book-plate hu beeD puted in by miltaJr.e, 0' the book 
m .. t hav. fouDd ita way somehow into the Bishop's lib,.".. See more of this MS. iD the 
DOle!! to the SJIloptical View or NewtoD's Life, UDder August 1684. aDd Table of hill 
Lectures for that ,.ear. 

NewtoD's presentatiOD copies of his Optical and .AIB,'m, Lmura, the lattei in hill 
own hand-writing, are still iD the UDivenity Lib,."., marked Dd.9.67 and 68. 

14 
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other Business allows him but little time for these things 
& therefore I ought not to hasten him so much as I might 
otherwise do, I am very well satisfied to wait till he has 
leasure. 

Printed in Gm. Diet. IV. 444. Macclesfield CorT. I. 258. 

LETI'ER ev. 
JONES TO COTES. 

Dear sr 

The favour of your account of sr. Isaac's papers left. at 
Cambridge, I return you my hearty thanks for; And as 
you have some further Considerations about the Doctrine of 
Differences, I am assured, they cannot but be valuable; and 
if a few Instances of the application were given, perhaps it 
wou'd n't be amiss: Having tarried some time for a con
venient opportunity, I was at last oblig'd to send you 
Mouton's Book by the Carrier; tho it will only satisfy you 
that Dr. Gregory had but a very Slender notion of the 
design, extent, & use of Lem. 5. Lib. 3 of the Principia; I 
hope it will not be long before you find leasure to send us 
what you have further done in this curious subject; no ex
cuse must be made against the publishing of them; Since, 
with respect to Reputation, I dare say, 'twill be no way to 
your disadvantage. 

I have nothing of news to send you; only the Germans 
and French have in a violent manner attack'd the Philo
sophy of sr Is: Newton-, and seem resolv'd to stand by 
Cartes; M' Keil·, as a person concern'd, has undertaken to 
answere & defend some things, as Dr. Friend-, & J)r)leadt, 

• See Letter eVil. 
t Mead WM concerned M the author or a work De imperio Soli. de Lilli ... ill ".".",... 

,..._" ... Lond. 1704. 
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does (in their way) the rest: I wou'd have sent you ye whole 
Controversy, was not I sure that you know, those only are 
most capable of objecting against his Writings, that least 
understand them; however. in a little time, you'l see some 
of these in ye Philos. Transact. 

LETTER eVI. 

OOTES TO JONES. 

[Extract.] 

• • • • • • • • • • 
The controversy concerning sr Isaac's Philosophy is a 

piece of News that I had not heard of unless Muys's late 
Book be meant. I think that Philosophy needs no defence. 
especially when tis attack't by Cartesians. One W Green
a Fellow of Clare Hall in our University seems to have 
nearly the same design with those German & French ob
jectors whom You mention. His book is now in our press 
& is almost finished. I am told he will add an Appendix 
in which he undertakes also to square the circle. I need 
not recommend his performance any further to You. 

Nov. 11th 1711 

Printed in Gen. Dict. IV. 4440. Macclesfield Corr. I. 261. 

LETTER eVIl. 

JONES TO OOTES. 
Dr. sr. Nov. 15th• 1711 

I receiv'd yours of the 11th. instant, and am glad to find 
you've finish'd your second Paper, and do hope it will not 

• 8ee Letter XXVII. note. 

11-2 
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be long before I receive it: I have taken this opportunity 
of p'senting you with one of l.\1" De Moivre's late Tracts, 
tho the Author himself, perhaps, may send you another; 
how well he has handled this subject, is what I shall not 
have time soon to consider. The Objections of yeo writers 
of the Leipsic Transactions, against the Philosophy intro
duced in Dr. Friend's Chimical Lectures-, together with 
his answere, as also those of W olfius, and of Mr. Saurin 
of the Fr. Academy, against yeo same Philosophy, with an 
answere by~. Keilt, are now in the Press here, and nearly 
finish'd, I shall not be wanting to send them you. I am 
concern'd to find, by sr. Isaac, that his Book does not go 
forward, 'tis a great grieveans to be so long depriv'd of it, 

I am, sr, very much 

Your friend and Servant 

W"': JONES 

sr. you need not, if you please, make known to the 
Person that brings this, that I've sent you Moivre's Book. 

To Mr RooER COTBS 
TAw 

Christian Wolf (an eminent pbilosopher and mathematician, hom 
1679, died 1754, at the date of tbis letter a Professor at Halle; see Ten
nemann's Hist. of Phil. and life by Degerando in the Biograpbie Uni-

• freiDel', Prekctiona Cltywriee, LoDd. 1709, dedicated in lDost complimentary 
tenDI to NewtoD • 

• , Nov. 15, 1711. The PresideDt iD the Cbair ... Tbe editolll 01 the Acta EnodiC.".._ 
baving published (~ptember 1710,1 a reileeting paper UPOD Dr Freind'. Cltyai-, •• 
DiIcoune was now read of Dr Freind', in vindicatioD of bis book, and the princi,. 
thereiD maiDtained. This Diacoune was ordered to be published in the TraDltlCtio-. 
and the thank. of the Society retumed to tbe Dr." Jaunta' &ole of Royal Soc. 

Freind'" defence appeared in the Plti'. Trait •. for July--Sept. 1711, pp. 330-342, 
under the title or ., PnelectioDum Chymicarum Vindicie in quibua objectioDeB in Aca. 
Lipl ...... contra Vim materi., Attractricem allate diJuuntur." Heahe_ the impropriety 
of calling attraction" an occult quality," and takes oecuion to criticise some of Leib
Diz', opinions, but uses only the initial letter of hi. name. (Freind afterwards, in 1726, 
reprinted the article of the Leipsic Reviewers, accompanied by his A_er, as Ul 

Appeodill to the 2nd Ed. of his Lectures.) A reply was published in the Act. forJuoe, 
1713, pp. 307--314. . . 

t See the remarb at the end of the Letter. 
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"eraeIle) in his " Aerometrim Elementa .•. 1700" attacked an argument 
which Keill in his Lectiones PhyeiCll! (Oxf. 17(2) had advanced in 
proof of a vacuum, founded on the fact that. abatraoting from the re
sistance of t.he air, all bodies fall from equal heights in the same time. 
Keill answered his objections in a letter, part of which was printed in 
the Leipsic Acte for Jan. 1710 (pp. 11-15), to which his antagonist 
replied in the following Number (pp. 78--80). A rejoinder was 
prepared by Keill, the first portion of which exists in MS. among the 
Lucaaian papers (a folio sheet. in packet 11). This 1881DS to be the 
piece to which Jones refers in t.he above Letter, tbough I do not remem
ber to have ever seen it in print. In the 4t.h page of this last-men
tioned paper Keill proceeds to notice some of the views propounded by 
Saurin in a Memoir read before the Academy of Sciences in 1700 (" Ex
amen d'uue difficulte considerable proposes par M. Huyghena contra Ie 
Systeme Cartesien sur la cause de la Pesanteur." Memoirs for that 
year, p. 131. published in 1711. The difficult.yalluded to is that if 
Descartee's celestial matter circulates with the enormons velocity that it 
ought to have in order to produce the observed efFects of gravity, it 
ought to hurl away all the bodies on the earth's su~i~ /.,.", 
rapide IIICUfII N1TtIIqrU per tlura.. He retumed to the subject in a 
supplementary Memoir in 1718, in which he notices the allusion which 
Malebranche in the last ed. of his " De la Recherche de la Verite· had 
made to the former Memoir.) Joeeph Saurin, bom 1659, died 1737, was 
a fe"ent believer in the syltem of Vortices, the impossibilit.ies of which 
seem to have had a piquancy for him that stimulated his faith. He 
frankly admits the difficult.ies that surround t.he hypothesis, and the 
course of his investigations leading him to an absurd consequence, he 
says. "il semble qu'j} n'y auroit pas d'autre pam a prendre, que de la 
digerer cette abeurdite. comme on est oblige d'en digerer tant d'auf.res .•• 
dans presque tous les objets de nOB conuai88ances." A remark towards 
the end of his Memoir does not imp.". UB with a favourable opinion of 
the extant of his acquaintance with the Newtoniao philosophy: "n 
(Newton) aime mienx considerer la Pesanteur comme une qualite inhe. 
rente dans lea corps. & ramener lea idees taut decriees de qualite occulte, 
& d'attract.ion." If we abandon mechanical principles. be continues, 
" noUB voili replongez de nouveau dans lee anciennes t6n~bres du Peri
patetisme, dont Ie Ciel nons veuille preae"er." He started in life by 
following his father's profeEion of a Calvinist minister, was then carried 
off by tbe invited pounce of tbe "eagle of Meaux: and about fourteen 
months before Jones mentioned him in this letter the malice of a poet 
threw him into a dungeon. For the events of his strange life see his 
Eloge by Fontanelle, and the Biographie rniverselle. Compo Vie de 
J. B. Ronseeau (Beuchot's Voltaire, XXXVII. 505). 
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LETfER ("ilL 

COTES TO JO~'"ES. 

[Enrac:t.] 

I thank you for Mr De Moivre's Treatise concerning 
Chance: I have not yet had leasure to go over it. Mr 
Sanderson - by whom You sent it, was on Tuesday last 
elected our )lathematical Professor in the room of )p 

Whiston. I am not perfectly acquainted with him, he seems 
as far as I can judge of him to have an extraordinary good 
Genius. The want of his sight is certainly an insuperable 
disadvantage to him in several respects but I believe in 
BOme others he has an advantage from it. 

Nov. 25th 1711 

Printed in Macclesfield Cwr. I. 261. 

LEITER CIX. 

JONES TO COTES. 

Dr sr. London Jan. I"': 17a 

I have sent you here inclos'd, the Coppy of a Letter, 
that I found among M" Collins's papers, from sr. Is. New
ton to one Mr. Smith; the contents thereof seeID8 to have, 
in BOme measure, relation to what you are about, 88 being 
the application of the Doctrine of Differences to the mak
ing of Tables; and for that reason I thought it might be 
of use to you, so far as to see what has bin done already : 

• .. No", 19. A Mandate from the Queen to make Mr Nicolu SaunderlOn (a blind 
man from hi. infanc)" but who had taught Mathematice in Christ', College abont foar 
),eal'l). Muter or Arta. It did not command, but onl)' \'ecommended him; and Jet he 
wu immediately admitted and created, without readiog an), Gr.ce for ito" Rud', 
Diary. He wu chORn Profeseor 00 the 20th, havin, aix volea &pinat his competitor', 
(Mr Huuey oC Trioity) Cour, and made his inauguration speech 00 Jan,21 CoUow. 
ing. lb, 
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I shew'd this to sr. Isaac, he remembers yt. he apply'd it to 
all sorts of Tables, but has nothing by him, more than 
what is printed: I have more papers of Mr. Mercator's and 
others, upon this subject, tho, I think, none so material, to 
your purpose, as this. I shou'd be very glad to see what 
you have done of this kind all publish'd; And I must con
fess, that, unless you design a considerable large Volume, 
'twere much better to put them into the Transactions; for 
that wou'd sufficiently preserve them from being lost, 
which is yeo common fate of small single Tracts; and at yeo 
same time save the trouble and expense of printing them, 
since the subject is too curious to expect any profit by it : 
and besides, now, as the R. Society having done them
selves the honour of choosing you a Member-, something 
from you cannot but be acceptable to them: sr Isaac him
self expects those things of yours that I formerly men
tion'd to him as your promise. 

I am, sr. your much oblig'd 

friend, & humble Servt. 

LETTER CIX. (bis) 

NEWTON TO J. SMITH. 

[Copy]. 

Eocloeed io Letter CIX. 

W. JONB8. 

sr. Trio. Coll. Cambridge, May Su.. 1676. 

I have consider'd ye buisiness of computing'Tables of 
Square, Cube, & Sq. Sqr. Roots; and yeo best way of 
p'forming it, yt. I can think of is yt. which follows : 

If yD. wo'd compute a Table to 8 decimal places, let yeo 

• JoDeS had himself'-D ChilleD OD the .. me day, (Nov. 30). COleS WU Dot lid. 
mitted until May 20, 1714. NewtoD pnmded OD bot.h oceaAou. 
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roots livery be to 
deciillili,,! places, ali,,! thlin livery tellth llllmbr• anh 
afterwards every number by the following method;&. 

Tab" Tab" h" 

A a 
0 m 0 5~ 

" -40 B op f3 ,.-5 5EF5 

t m ... 
~~ ,,- 80 'Y ,,-4 

b f 8 
r p 

,,-10 E rl ~ ,,-2 
I m IT m J:~ " F It r 10 ,.-1 
t or 

I' G " 100 tI 1/ 

H tlZ 8 ,. 1 
". 4> ;J: ,,+ 80 z!I I ,,+2 
". 0/ 

/( 8 

• 
~ 4 

,.+5 5jb5 

6 

7 
0ff:;g; 

,.+8 G2 
,,1 

"+9 Gl 

10 
,,, 

0ff 
100 

,. + 11 IG 
2" 

,. + 12 2G 

F' " Int 
Let n signify every lOOth numb', & F its root, whethr • 

Square, Cube, or Sq. Square; & n - 50, fa - 40, fa - so, &c. 
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every 10th• numbr ; and A, B, C, D, &c. their roots; and 
0, p, q, ", &c, the differences of these roots; & op, pq, q", 
&c. their second differences, (that is op, the di1F. of 0 & p, 
pq the diff. of p & q, &c.) and m their third difference, that 
is, .,.. common difference of * 0, & op, op & pq, pq & 

q", &c. 

Further, let a, {3, "" 3, &c. signify yeo differences of these 
Roots from those next less, namely a the difference of .A 
yeo root of " - 50 & yeo like root of " - 51, (3, the difF. of 
yeo roots ,,- 40 & ,,- 4'), r the diff. of yeo .roots of" & 
" - I, " the dift'. of yeo roots of " + 10 & " + 9, &c. And 
let 0, 7r, X' p, &c signify the di1F. of a, {3, "" ~,&c. And 

~ the common di1F. of 0, 'Jr, Xt p, &c. 
10 

In the Second Table, 

Let ,,- 6, ,,- 5, ,,- 4., ,,- s, &c signify yeo single 
numbers, 

4.E, 5E or F5, F4, Fs, &c. their Roots, 

5., r 4, rs, ri, &c the di1F. of those roots; 

!!.... the common di1F. of those differences for yeo ten 
100 . 

numbers between " - 5 & " + 5. 

And 80 for yeo ten numbers between" + 5 & " + 15 ; 

let G5, G4., Gs, &c. signify yeo roots; ,,4, "s, ,,2, &c, their 

first differences, and ~ their second differences; and the 
100 

like for every denane between" - 50 & " + 50. 

This explication of the Tables being p'mis'd, you may 
compute them thus; 
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loF --.., 
i. 

Out of". 'Square/ loF 

F 1'. Sq. Sq. !" 

loF --., . ,. 

SOd 1 ---.. 2. 

50., 

-""'j s. 
iO" - .... ... 

And theKC quantities F. d, na, 8. t. & tT, being thus found, 
ye. rest are given by AddiC. & Subduct. 

For d+m-r8, r8+m-qr. &c • • ,-"'-,,,, '''-fJl-'''-, &c. 

Again 8+r8-r, r+qr-q. &c. 8-d-l. I-I".". &c. 

And F-.-E. E-r-D. &c. F+I.G, G+,,-H, &c. 

Further 

m m 
tT + -- - p, p + - - X' &c. 

10 10 

m m 
tT - - - 'T, 'T - - ... ." &c. 

10 10 

Lastly t + tT -., • + p - ~, &c. t - 'T -". ,,-., - 9, &c. 

These quantities being thus computed. in yeo first Table. 
to every 10th• number. the roots may be computed in yeo 
24 Table to every numbr • by Addition and Subduction 
only. 

., 81 
For t + 100 - (I. (I + 100 - (2. &c. 

Again F - ( - Fl, FI - (I - Fi, &c. 

F + 1 ( - 1 F, 1 F + 2 ( - 2 F, &c. 

• 1 hn. added the ' ~~ll'" I haft aIlG corrected lOme other emIft or tn..:ripboa. 
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Thus you must proceed to five Figures on either hand, 
and then do the like in the next ten Figures. saying 

e" e" ,,+ - - ,,1. ,,1 + - - ,,2, &C. 
100 100 

And the like for every Denane between fa - 50 & fa + 50. 

In these Computations. Note. tst. That they must be 
done every where to 10 or 11 decimal places. if you will 
have a Table of Roots exact to 8 of these places. 

2d1y If 5F & G5. the roots of fa + 5 found two ways 
agree to 8 decimal places, it argues the whole works from 
which they were derived, to be true. And so of yeo roots 
of fa + 15, n + 25, fa - 5, &c. And also of yeo Terms A, * 0, 

& a; L. • *, & >., where two works meet. Let this there
fore be yeo Proof of yeo work. 

This sr. is wt. has occurr'd to me about your design, 
which I hope will do your business, the whole work being 
p'form'd by Addit. & Subduct: excepting yt. in yeo com
putation of every tooth. number, there is required yeo 
Extraction of one root, & three divisions, to find F, w, 

d,&m. 
sr. I am 

Your humble Servt 

Is. NEWTON. 

The person to whom this letter is written may be conjectured to be 
•• lohn Smith, Pkilo-Aceomptant," author of St~, Lond. 1673. 
(He must not be confounded with Cotes's uncle). In the Macclesfield 
Correspondence, u. 370-374, there are two other letters on the ex
traction of roots from Newton to this same person (not to Collina, as 
there printed) dated July 24 and Aug. 2'/, 1675, in the former of which 
he refers to the method given in the foregoing letter. Mr J. Smith 
seems to have had a design of constructing Tables of Square, Cube and 
Biquadr. Roots, and conaulted Newton as to the beat mode of com
puting them. The Tables, if ever made, do not appear to have been 
published. The earliest Tables of Roots are Briggs's MS. Tables of the 
Square Roots of Numbers up to 1000 mentioned in Mayne's MwclulnI. 
Companion (London, 1674), p. 80. 
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LE'rl'ER OX. 

COTES TO JONES. 

Answer to Letter CIX • No date. 
sr 

I have received Your Letter with the inclosed Paper 
of sr Isaac Newton for which I return· You my hearty 
thanks. His method seems to be excellently well suited 
to those particular purposes for which he design'd it, & I 
do not doubt I shall find it very curious when I have lea
sure to examine it to ye bottom. What I intend to print 
will make but a small Volume, I cannot say it will be big
ger than that of sr Isaacs which You lately published. It 
will contain the LectU1'f!8 I have hitherto read in Publick, 
together with those which I shall read this Year, all of 
which amount to no more than Ten, for by the Statutes of 
my place I am obliged annually to make but two. I can
not indeed expect any profit from the Publication, twill be 
sufticient if ye expense of it can be defrayd. I have 
already put y. University to the charge of Types for some 
new characters which I have occasion to make use of & 
therefore for that reason as well as some others I cannot 
now draw back. What YOli mention that ye R: Society 
have chose me one of their Members is altogether a peice 
of news to me. If it be so, I shall be very sensible of the 
Honour they have done me. That Title may recommend 
my papers to y. Publick though they be printed at Cam
bridge. If You insist upon my Promise of sending those 
things to You before they are printed I shall be read1 to 
make it good. What I have further concerning y. sultject 
of dift'erences consms of Ten Propositions whereof the Six 
first are particular & fitted for use & are sufticient for all 
cases that coiiionly happen, the other four are general. 
You will be able to judge of my Method by y. first Propo-
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sition which I here- send Y ou. You may shew it to sr 
Isaac if You think it proper but I desire You would not 
shew it to others. 

I cannot 80 easily give You an Idea of my other peice 
concerning Logarithms but I find room enough in this 
Page to send You t one thing out of it as a curiosity which 
may be understood independently of the rest. 

Rectificatio Logarithmicm 
-Oblata sit igitur Logarithmica &c. 

LETTER OXI. 

JONES TO COTES. 

Accompanying 4 copies of the Commercium EpiBtolicum. 

[Extract.] 
sr London Feb 6th• 17~ 

The R. Society having order'd one of their Books for 
you, & another for W. Sanderson, also one for Trinity 
College Library, & one for the University Library j I wou'd 
not miss the opportunity of paying you my respects by 
sending them: I need not tell the occasion & design of 
that Collection: you'l see readily that it affords such light 
concerning what it relates to, as cou'd not easily have bin 
discover'd any other way: and also shews that your great 
Predece880r, whose illustrious Example, I don't doubt but 
you follow, never imploy'd his time about things ordinary. 
I have no Mathematical intelligence to send you j W. Keil 

• The tract of whicb Cotes IM!Dda a apecimeD to JODes will be (QuDd amODr his 
Opma M_''''ftftl. pp. 36-71. The title of it is" CaoonolieCbnia siYe CODBtructio 
Tabularum per Di/FereDtias." He bu Dot copied out the propoaitioD iD this drausbt of 
his letter. aod therefore it will be lullicieDt to reter the curiou reader to p. 36 of the 
work jut cited. 

t Here abo Cote. bu not caken the trouble to traDBCribe the propoeitiOD. It ma, 
be _D in his Losometria. (Har_llia M_rlWlI_, pp. 23, 24.) 
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thinks he has discover'd a very easy and Practical solution 
of the Keplerian Problem·: the Problem of the Refrac
tion, or that concerning yeo description of the Curve de
scribed by a Ray of Light in passing thro the Atmosphere, 
is here done by two different hands j one of them endea
vours to apply it to Astronomical uses, weh. I suppose he 
has pretty well compass'd. 

• • • • • • 
I am extremely pleas'd to find that sr. Isaac's Book is 

so near being finish'd: his general Scholium I presume 
he'l soon send you, if 'tis not already done: and 'tis not 
less agreeable to me, to hear that your own Book is in 
such forwardness. 

• • • • • • 
P.S. I have sent to you four of the Comercium Epis. 

tolic. that is, one for your self, and ye other three as 
before mention'd which I desire you wou'd deliver, as from 
the Royal Society of London. . 

LETTER CXII. 

COTES TO JONES. 

(Extract.] 

sr. Cambridge FebP• 13th 

I have received Your obliging Letter together with 
the very agreeable gift of the Commercium Epistolicii. I 
have delivered one Copy to the University Library Keeper 
another to the Library-keeper of Our Collegc and the 
third to M" Sanderson as from the Royal Society. You 
may be pleas'd to return our acknowledgments of the 
Favour. 

• Pltil. Tra .... (or 1713. Vol. XlIV,". pp. 1-10. 
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I am very glad to see this Peice at length made pub~ 
lick in which quicquam cuiquam chtractum ftOft reperio, Htl 
potiUl pa88im ""una cuiqu6 tributum· . 

• • • • • • 

LETTER CXIII. 

JONES TO COTES. 

sr. London Aprill 29tb• lil3. 

Ever since I received your very kind Letter, and 
Mouton's Book, I waited for an opportunity of sending 
you some old Manuscripts I had by me, and at last am 
oblig'd to Venture them by the Carrier j They relate, in 
some measure, to the Method of Differences; The folio 
one, I find, was writ by one Nath. Torperleyt, a Shrop
shire man, who when young was Amanuensis to Vieta, but 
afterwards writ against him; he was contemporary with 
Briggs and Harriot, and intimately acquainted with them j 
The Book, I think, can be of no other use to you, than in 
what relates to the History of that Method, and in having 
ye Satisfaction of seeing what has bin formerly done on 
that Subject. The other Small4to M.S. is a piece of Mer
cator's about Differences, it seems to contain no great 
matter; nor indeed, can I be satisfied, any thing that he 
has done, or anyone else, so very considerable, as to 
deserve to accompany any piece of yours j Therefore pray 
let us have your things entire, and as soon as conveniently 
you can. 

I am mightily pleas'd to see the end of the Principia, 
and return you many thanks for the very Instructive Index, 

• Comm~rc. Eputol. po 119, (po 239, 2nd. Ed.) Th_ are Leibniz', words in hi& 
Letter to Sloane, Dec. 29, 1711, by which he unfortuuatel, made himeelf a parlJ to 
the obnoxious language ohhe Leipeic reyiew or Newton's vut, "De Qu~raturl Cur
nrum," Leipe. Art., JIID. 1705. 

t Compare l\faceles&eld Co......". n. 6, note. 
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that you have taken the pains to add, and hope 'twill not 
be long before we shall see the Beginning of that Noble 
Book. 

I shall be in some pain till I hear that you have re
ceiv'd myoid M:S. it being a favorite one, purely upon the 
account of some extravagancys in it, So very uncommon: 
But I shall think it safe when in your hands; I am sr. 
without reserve, your very affectionate friend and most 
humble Servant 

W:JONB8. 

LETTER CXIV. 

OOTES TO JONES. 
Dear sr 

I know not how to return You my thanks as I ought 
for Your readiness to assist me. The two Manuscripts of 
Torperly & Mercator are come very safe to my hands; 
I hope I shall return 'em to You without any damage. I 
have been lately, and am at present taken up with some 
College buisne88, so that I have searce yet had any time 
to look into 'em. If I find any thing in them of Moment, 
I believe I shall request You to let me print it with my 
own, for I would not willingly have anyone lose the Credit 
due to him. 

I am glad You can approve of the Index 'to the Prin
cipia. It was not design'd to be of any use to such 
Readers as Your self, but to those of ordinlU"Y capacity. 
I hope the whole Book may be finished in a fortnight or 
three Weeks. I have lately been out of Order, or it might 
have been done by this time 

I am sr 
Your most Obliged Freind 

May S4. 1713. and Servant R. CoT ... 
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LETTER CXV. 

JONES TO COTES. 
Dear sr July nth 1713 

'Tis impossible to represent to you, with what pleasure 
I receiv'd your inestimable Present of the Principia, and 
am much concern'd to find my self so deeply charg'd with 
Obligations to you j and such, I fear, as all my future en
deavours will never be able to requite. This Edition is 
indeed exceeding beautifull, and interspers'd with great 
variety of admirable discoverys, 80 very natural to its great 
Author j but is II,luch more so, from the additional advan
tage of your excellent Preface prefix'd; which I wish might 
be got publish'd in some of the foreign Journals; and 
since a better account of this Book cannot be given, I 
suppose it will not be difficult to get it done. 

Now this great Task being well over, I hope you'l 
think of P!lblishing your own Papers, & not let such valu
able pieces lye by : 

As to wt. you mention'd in your last concerning my 
Old manuscripts. tho. for my part. I know of nothing worth 
your notice publickly in them. but if you do find any. it the 
more answers the end of my sending it, and you know 
that you may do as you please; 

sr I am 
your most obedient 

humble Servt 
W: JONES 

LETTER CXVI. 

COTES TO {WHISTON.} 

Dear Sir {March 1715} 

I have lately seen two Schemes of the great Eclipse 
the one done by Your self. the other by Dr Halley. Yours 
being to be understood by those only who are acquainted 

15 
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with Astronomy, has upon that account much the disad
vantage of the Drs with most People. I take the Liberty 
to propose another Scheme to You, which I beleive would 
give a more general satisfaction than either of the other: 
I mean a Map of that part of the Heavens in which the 
Sun will be at that time. If the sky be clear it will un

doubtedly be a great surprize to see the Stars, but twill be 
much more so to the Vulgar that You should be able to 
describe the Positions of 'em beforehand: this I am apt 
to think they will look upon as a greater peice of art, than 
to predict the Eclipse itself. By comparing the Ephemeris 
& Globe together I find there will be three Planets visible 
on the West of the Sun, Jupiter will be very near him, 
Venus will be about the Meridian, Mercury will lye between 
them. You have already spoken of the Moons Atmo
sphere, I think it would not be amiss if You desired Peo
ple to look if they can observe the Suns also, I mean that 
light in the Heavens which Dr Gregory describes pretty 
largely in the Scholium to Prop. 8. Lib. 2 of his Astro
nomy. A representation of this may be inserted in the 
Map if You think fit, that it may be known beforehand 
how tis likely to appear. You may caution those who are 
desirous to see this faint light, that they prepare their eyes 
beforehand for it, by staying in some dark place for about 
a quarter of an hour before the Sun be totally obscur'd j 
You know it requires about that time to bring our Eyes to 
the disposition they usually have in the night time for see
ing faint Lights. I would further advise, if You think fit 
to set about this Project, that You do it with exactness 
that Mathematicians may not dislike it, & that Your Ex
plications be written in a Popular way & as free as may be 
from Mathematical Terms that others may not dislike it. 
I suppose You have seen Cassini's Map & Reflections upon 
the Eclipse of 1699, printed in the Memoires of the Royal 
Academy of Sciences for that Year. If You have not yet 
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seen it, tis possible it may suggest something further to 
You. I shall not trouble You any longer upon this sub
ject. 

My Cozen Smith was chosen Fellow the last Elen. He 
takes his Master's Degree this next Commencement. He 
has already two Pupils & expects one or two more in a 
short time. He presents his humbl service to You; both 
He & my self shall be oblig'd to You, if You can assist 
Him by Your recommendation. I need not tell You, that 
as he is in all other respects well qualified for that Buiss
ness so he is very capable of instructing his Pupils in some 
parts of Knowledge which You & I esteem, & which very 
few Tutors in the University do at all pretend to. 

This letter was evidently written to Whiston, who "a little before 
the famous total eclipse of the Sun, April 22, this year, J7]5, pub
lished two schemes- of that eclipse; in the latter of which he adopted 
Cotes'. auggeationa, though he makes no mention of his receiving any 
such usistance. "N.B. This moSt eminent eclipse, 1715, was exactly 
foretold by M' Flamsteed, D' Halley, & myself ...... I myself by my 
lectures before; by the sale of my schemes before & after; by the 
generous presents of my numerous & noble audience; who, at the 
recommendation of my great friend, the lord Stanhope, then secretary 
of state. gave me a guinea apiece; by the very uncommon present of 
twenty guineas from another of my great benefactors. the duke of 
Newcastle; and of five guineas at night from the lord Godolpbin; 
gamed in all abo~t £120. by ito" See Whiston's Memoirs I. 2040, 5. 

• The title of the fint is .. A Calculation of the great Eclipse of the Sun, Apr. 22. 
1716, in ,. morniDIt from Mr Flamateed'. Tables, .. correeted according to Sr Iaaac: 
Newton's Theory of J" 1\loon in ,. Astronomical Lecturee........ In the 2nd, which is 
larpr and fuDer than the lat, the Eclipse is calculated co &om Sr I. Newton's last im
proyementa to his Theory of J" Moon." (It is dated, April 2, 1716). In the 1st 
Whiston bad neglected to avail himself of the 2nd Ed. of the Principia, a fact to 
which Co_ in the Letter of which we baye here onl, the draught, ma, )lC*ibl, have 
drawn his attention. 

Whiston', lit Scheme. 
Becinnilll 8h • 18' 
Middle 9.24 
End 10.36 

Time of Eclipse at London. 
His 2nd Halle),. FI_teed. 
8b • 76' 810. 7' 8h • 8' 
9 • 14 9 • 13 9 . 136 

10 • 24, 10 • 24 10 • 24 

obaerved Time. 
8b .6' 
9 • 10'. W' 
10.20 

15-2 
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LETTER CXVIL 
COTES TO LORD TREVOR. 

My Lord, Trinity College Cambro Jan. lOth 1716 

When I waited upon Your Lordship with sr Isaac 
Newton, I ~emember my Lady Trevor was saying, that 
sr John Bernard was design'd for our College: I have since 
heard that He will come to us very soon. I have not been 
inform'd whether any Tutor is already provided for Him. 
If Your Lordship is not yet determin'd, I beg leave to 
propose one to You, His name is Smith, a Junior Fellow of 
the College. I have had the oportunity of an intimate 
knowledge of His Temper Behaviour & Learning, as He 
has been my Chamber-fellow for some yeares & as He is 
my Kinsman. I can therefore be bold to recommend Him 
to You as a person whom I think to be extraordinarily well 
qualified to satisfie Your expectation in all respects. If 
You desire to have sr John instructed in the Mathematicks 
& the new Philosophy: I do assure Your Lordship, I know 
no one more capable of doing it with good success, both 
on account of His very great skill in those things & His 
easy way of teaching. Your Lordship was formerly pleas'd 
to desire me to assist Mr Trevor - that way: I was very 
sorry I might not do Your Lordship that service, for it 
was not my fault that I did not. The remembrance of it 
makes me beleive Yon have the same views for sr John: 
I therefore thought it my duty as well to Your Lordship 
as to my Kinsman to write thus to You. If the appoint
ment of a Tutor shall be left to Dr Bentley; I know His 
opinion of M" Smith is such, that He will think He cannot 
serve Your Lordship more, than by naming Him to You 

I am &c. 
RC 

• Lord Trevor'. eldest IOn and 8ucceuor in the title. He wu entered a fellow
commoner at 'trinity College. June 19.1708, his tutor being I\lr Nic. Clagett, I.ibra. 
rian of the College, afterward. Dean of Rocheflter, and Bishop of Sl n .. id'R, from 
whenee be wu traulated to Exeter. 
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The application made in this letter was successful, but before the 
formal result of it was realised, the warm heart that dictated it had 
ceased to beat, and the grave had parted the two chamber-fellows. 
Sir John Bernard was entered a Nobleman under Smith, July 6, 1716. 
Cotes breathed his last on June 5. 

Lord Trevor was one of the twelve peers created by Queen Anne in 
order to turn the balance in the House of Lords in favour of the peace 
of Utrecht. He was Chief Justice ofthe Common Pleas in her reign, 
but shortly after the accession of George I. (Oct. 1714) he was super
seded at;;,the suggestion of Lord Chancellor Cowper, and the appoint
ment was bestowed on Sir Peter King. See Lord Campbell's Chan
cellors IV. 349 note. 592. 593. 

He married for his second wife the widow of Sir Robert Bernard, 
a brother of Mrs Bentley, and thus became step-father to the young 
baronet Sir John. 

On the publication of the 2d Ed. of the Principia, Bentley presented 
bim with a copy of it. Bentley's Correqxmclence, p. 465. 

LETTER CXVIII. 

COTES TO ROBERT DANNYE. 

Containing an acconnt of the meteor of the 6th of March 171 ~ • 
The following is an extract from the Journal Book of the Royal 

Society. " March 7. 171;'. The President in the Cbair ....... A letter 
of the late M' Roger Cotes Math. Professor at Cambridge to the 
Reverend Mr Robert Dannye ldated March 15, 1716} was produced 
as communicated by M' Jurin of Trinity Coli. Cambridge. It contain'd 
some very remarkable circumstances seen by him in the late wonderful 
phrenomenon seen about a twelve month since, as that about * after 
seven there was a perfect Canopy of Rays ascending from all parts round 
the Horizon, but no where reaching to it being about 10 or ]5 degrees 
higb on the North Side & near forty on the South, continuing in this 
state not above two minutes during ~ interval several Colours appeared, 
some fainter & more permanent, others brighter but quickly vanishing, 
with several other curious remarks. This description being better circum
stanced than w' had before been communicated by most other observers, 
was thought worthy to be preserv'd in the Transactions." It will be 
f~und in the Transactions for May-August 1720. pp. 66-70, and in 
Smith's Optics (1738) Vol. I. pp. 67-70, and therefore it has not been 
thought necessary to reproduce it here. 
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This letter closes Cotes's correspondence in the Trinity College 
Collection. Among the Macclesfield Letters, however, there is one of 
a later date, addressed to his friend Jones only a month before his 
death, in answer to some inquiries respecting the progress of his tables 
of integrals upon which he was employed. At the beginning of the 
year he had returned to the subject of the integration of rational frac
tions, and in this letter he refers exultingly to the success of his ze
searches, animadverting upon a paper of Leibniz, (Leips. Acts, 1702. 

p. 218) who was unable to integrate --.-!-.. The letter is quoted. by 
lit: +a 

Smith (Harmon. Mensur. p. llS), and an extract from it is given by 
him in his account of that work printed. in the Phil. Trans. for June
August 1722, pp. 146-148. Leips. Acts, April 1123, pp. 163,164. 
One of the expressions which Cotes mentions in this letter as yielding 

' .. _1 

to his method (a + :~ + c 1It:"" where q is some power of 2), Taylor 

sent to Monmort as a challenge from himself to the mathematicians 
of the continent, without dropping any allusion to the seurce to which 
he was indebted. for the problem. Monmort transmitted. the question 
to John Bernoulli and Hermann, the former of whom replied (Jan. 1719) 
by offering to lay Taylor a wager of 50 guineas that he would produce 
a solution within a stipulated. time, but upon condition that he should 
in his turn propose a problem to Taylor upon the same terms. Taylor 
at once declined the proposal in a lengthy reply, (OonttJmpl. PAilo«tplt. 
p. 109), but before it came to Bernoulli's hands, that mathematician 
apprehensive. he says, lest his silence should be construed by some 
austere Englishmen (quidam ex severioribus Anglis) into an acknow
ledgment that the problem was beyond the strength of foreign analysts, 
had sent his solution, which he had soon hit upon, for insertion in 
the Leipsic Acts (Leips. Acts, June 1719, p.256. Bernoull. Opp. n. 
4(2). Hermann's solution appeared in the Acts for August, p. 351. 

If an early death had not put an abrupt stop to his investigations~ 
Cotes would no doubt have removed the restriction with respect to the 
value of q in the expression given above. His example, however, 
stimulated Demoivre to nlake the attempt, which was at last crowned 
with success. See Milcellanea Analytica, Lond. 1730. Taylor says. 
(see Lctter cxx, and Oontempl. PlailOl. p. 113.) that he himself could 
prove the pOInbility of the integration. 

END OF COTES'S OORRESPONDENOE 
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Brook Taylor (bom 1685, died 1731) was entered a fellow-com
moner at St John's College, Cambridge, in 1701. and took the degree of 
LL.B. in 1709, LL.D. in 1714. Treatises on the Diti'emntial Calculus 
have made his name familiar to many who can write out his Theomm 
without having any very pmcise idea of the personality of the dis
covemr of it. A life of him, prefixed to his tract Oontemplatw Philo
.ophica, was printed in 1793 by his grandson Sir W. Young. At the 
time when he wrote the fonowing letter he was Secmtary of the Royal 
Society, though, about a month before, he had sent in his resignation 
of the office to his brother-secmtary Halley (Oontempl. Philoloph. p.l03). 
On Dec. I, Machin was appointed to succeed him. Befom the letter 
was sent off, it was read at the weekly meeting of the Society. "Nov. 
27.1718. The President in the chair. Dr Taylor read a letter he had 
drawn up for Mr Smith, Professor of Astronomy in Cambridge, re
questing him to communicate some curious discoveries in Geometry 
made by the late Mr Cotes his predecessor & kinsman." Journal 
Book. 

LETTER CXIX. 

BROOK TAYLOR TO PROF. 8~TH. 

Sir 
When I last saw your most excellent Predecessor 

Mr Cotes I was so very much pleased with the account he 
gave me of some Mathematical Tracts he had thoughts of 
obliging the Publick with, particularly a Sett of Tables for 
the Squaring of Curves by the Measures of Ratio's & 
Angles, that I have not been able to forbear very fre
quently mentioning of them, and expressing my wishes 
that I might soon see them made publick. All Lovers of 
Mathematical Learning -do heartily joyn with me in this. 
particularly the Royal Society is so sensible of the great 
usefulness of those Tables, that they have been pleased to 
order me to take this occasion to let you know that they 
shall think themselves very much obliged to you by the 
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speedy publication of them, and shall be very glad to give 
you any assistance you may have occasion for in the doing 
of it. 

I myself, upon the memory of what M! Cotes shew'd 
me, have made some Tables of the same nature, and am 
presst by some friends to publish them, as a thing they 
say will make amends for the injury you do the Publick 
and the memory of Mf Cotes in so long suppressing his 
Papers. But I can by no means prevail upon myself to do 
this, being much more desireous to see M! Cotes's own 
Tables publisht by you. And I shall be very glad in any 
manner to assist you in looking over the Papers them
selves, and in taking care of the Press, if the convenience 
of Types should make you think it proper to print them 
here, and your own affairs should make it inconvenient to 
you to attend this work wholly your self. 

I am 
Sir 

Your most humble Servant 
Norfolk Street BROOK TAYLOR 
27th N ovf : 1718 Seer 

P. S. H there be any other Papers of l\If Cotes be
sides the Tables that are fit to be publisht and cannot be 
conveniently done 80 soon, the Tables, being a particular 
thing by themselves, may be printed seperate,leaving those 
other Papers to a more convenient opportunity. 

The purport of Smith's answer may be gathered from the following 
extract from the Journal Book ofthe Royal Society. 

" Dec. 11. 1718. There was read a letter from }lr Smith, in answer 
to a letter of Dr Taylor written to desire the hastening of the Edition 
of :&Ir Cotes his Posthumous papers upon the Quadratme of Curves. 

}lr Smith informs the Doctor that those papers are preparing with 
all convenient speed to be put in the preaa, & are designed to be 
printed by Subacription j that the Title of the Book is as followa: 
Harmonia Menaurarum, sive Analysis et Synthesis per Rationem et 
Angulorum menauraa promoUe." 
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LETTER CXX. 

BROOK TAYLOR TO PROF. SMITH. 
Sir 

I am very much obliged to you for the account you 
give me of your design to publish Mr Cotes's Papers, and 
I am not only most ready myself, but all my acquaintance 
will do what is in their power to assist you in it. I have 
given your letter to Dr Halley, and I dont doubt but he 
will acquaint you with the thoughts of the Royal Society 
upon it. 

The great impatience I am in to see your Book 
publisht makes me a little concerned that it must depend 
upon a Subscription. For tho such a Book as this when 
publisht cannot. want purchasers j yet it will be very hard 
to find a sufficient number of Persons, who have knowledge 
enough in these studies to think it worth while to interest 
themselves in a Subscription that may turn to any account. 
And tho what you propose of having no money paid down, 
& the price being sett by the Vice chancellor, be very 
fair and easy to the Subscribers j yet there are a great 
many Persons who will not care to subscribe without 
knowing beforehand what will be the charge. In this I 
dont only write my own sentiments, but also those of Mr 
Jones, who is the best acquainted with affairs of this 
nature of anyone I know, & whose character you can 
be no stranger to. He had a correspondance with Mr 
Cotes upon this Subject, and would particularly be glad to 
do you any service in this matter. Upon account of what 
I have said I wish you could rather think of getting the 
Book publisht at the Charge of the University, or some 
other way. Perhaps the Royal Society would be inclined 
to do it. And it may be tried whether there may not be 
some encouragement got from the E. of Caemarvan. 
What ever be your resolution I will do you all the Service 
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I can in it. Particularly I will endeavor to get en
couragement from abroad by the Correspondance I have. 
Tho' I must be so just as to tell you that Mr Cotes is but 
little known among the Foreigners. His Logometria is 
out of their Tast, (in short none of them have judgement 
enough to know how to esteem it,) & his Preface to the 
Principia is a prejudice to his disadvantage with them. 
Yet I dont doubt but the newness of the design will make 
them purchase the Book when it is out. 

I believe I can do all that W Cotes has done in his 
Tables; for I can demonstrate that any Curve may be 
squared by Measures of Ratio's and Angles, whose Abscise 

!,,-l 

being lIS, the Ordinate is in this form f 11'.... lui''' & • 
e+ lIS" +g + c 

where 'I is any index, & ~ & X are any whole numbers affirma
tive or negative, & the denominator e + fIlS" + Ki7S'" + Alii" &c 
consists of any number of terms. You know very well 
that the irrational forms depend upon the rational ones. 
I have a different way from Mr Cotes's-, and something 
more simple, of supplying the defect in Sir Is: Newton's 
6th form. I shall be very ready and glad to communicate 
to you any thing that I know in these matters that may 
render your Book the more compleat. I believed it might 
be some Service to the general design of it to have Tables 
of Natural Logarithms and Arcs answering to the Tangents. 
when the Radius is unite; wherefore I have wrote to Mr 
Sharp at Little Horton near Bradford in Yorkshire, to 
know if he will undertake to make them. 

I desire you will direct to me in Norfolk Street, and 

• Given in his letler or May 5, 1716 to JODell, quoted p. 230 11m., which Taylor 
appears to have seen since writing the letter or Nov. 27, Smith baviog probably alluded 
to it in his answer. Newton's 6th rorm (in his D, Quadmtuf'II eu"", ...... ) COlD • 

.m- the int.ecrals or two up_ions equivalent to b~ r' and ~ , i. 
11+ +c a+bz1+c.r" 

the cue where ">2";;; and 4, b. c bay. all the sam. lip. 
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not to Crane Court, because the Servants there neglect 
bringing me letters, and I am very seldom there. 

Norfolk Street 
11 Dec" 1718 

I am 
Sir 

Your most humble Servant 
BROOK TAYLOR 

The following extracts from the Journal Book of the Royal Society 
will contribute to complete the history of the publication of the Har· 
monia Mtmmrarum. 

"Dec. 18. 1718. The P1'88ident acquainted the Society that D' 
Bentley informed him that 100 Subscriptions were already procured 
for printing M' Cotes's Posthumous Works." 

... Apr. 26. 1722 •.. M' Smith ... made the Society a present of his 
Edition of the Mathematical Works of the late 14" Cotes .. . M' Smith 
was ordered thanks for this present." 

Among the Lucasian MSS. there are three letters from Taylor to 
KeiU (packet No.3). The 1st dated 17 July, 1717, contains a critique 
upon Stirling's Lifl_ Tertii Ordins. NeutoniafU.8. The following Post
script is added. " Pray do me the favor to put M' Innys in mind to 
send me the Leipsic Acts, & two copies of Sir Is: Newton's Opticks, 
as soon as it is out, one bound, & another in sheets. which I must 
send to M: Monmort." 

The 2nd (26 Apr. 1719) contains the answer of Nic. Bernoulli of 
Padua (John's nephew) to a message which Keill had sent to him 
through Taylor and Monmort. Taylor says he can hardly prevail upon 
himself to forward it, "it is 80 disagr&able." As two of the points 
referred to in it relate more or less to our philosopher, we may possibly 
be excused for giving it a place here. It is couched in the following 
language. "J'accepte la promesse de M. Keil qui est de me donner 
5 pistolles pour chaque mensonge dont je Ie pourrai convaincre. Si 
done M. Keil tient sa parole je gagn~ au moiDS 20 pistolles car je 
80utiens qu'il ne pas dit la verite 1°. lorsqu'il a dit que depuis mon 
Bejour a Londres J'avois publie Ie contraire de ce que M. Newton 
m'avoit demontre {Cf. p. 142, note}. 2". lorsqu'il a dit qu'on a oublie 
par une £aute d'lmpression Ie mot ut dans Ie Scholium qui eat a la fin 
du traitte de quadraturis. 3°. Iorsqu'il a dit que mon oocle (je passe 
sous silence ce qu'il dit de moy dana Ie meme endroit) n'entend pas Ie 
calcul differentiel. 4°. Iorsqu'il a dit nouvellement dans sa lettre a 
M. Taylor that he ~ shew me Iyes I bave made for nothing. Je voue 
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prie de luy faire notifier ces pretentions, & d'en demander sa reponae.
The last paragraph of the letter opens with the words" SinCfd have 
heard nothing from you in answer to my proposal of joyning with YOI1 

against Bernoulli I have drawn up a paper·, which I think soon to 
publish by itself." 

The 3rd (26 Ang. 1721) begins thus: "The enclosed is just come 
to me from Abbe Conti, who desires me to convey it to yon. He tellRt 
me that he disputes continually with the French in favor of Sir Isaac 
Neuton and the English Mathematicians; but that he can by no meaDS 
make them sensible of the true nature of Sir Isaac's method, they not 
yet rightly understanding what he means by first and last ratios of 
nascent and evanescent quantities ...... 1 shall trouble you with no more 
at present, not knowing how unwelcome this little may be to you from 
me, upon account of what Bernoulli has publishtt out of my letters to 

Monmon in hopes to provoke your resentme$ against me." Taylor 
then enters into an elaborate explanation of the offensive expression, in 
the course of which he lashes Monmon for "betraying 80 private a 
letter as that was," and Bernou~ for publishing it. The apology 
seems to have come too late. The letter bears the London post-mark 
of Aug. 28, and would therefore reach Oxford on the 29th, the day on 
which poor Keill died. The address is crossed. 

Franljois-Marie Arouet (Voltaire) hom 1694, died 1778. 

LETTER CXXI. 

VOLTAIRE TO PROF. SMITH. 
sr 

I have perus'd yr book of optics, I cannot be 80 

mightily pleas'd with a book, without Loving the author, 

• Apologia D. Brook Taylor ••• corttnJ ••• J. Bemoulli...... (It is a repl, to the charge 
of plagiarism brought against him in the "Epistola pro Eminente Mathematieo" 
Leipsic Acts, July 1716). Philolopl. Trani. March-1\Ia, 1719, p. 955. Jo. Bernoulli 
Opp. II. 478. It was shewn by JODes to NewtoD before publicatioD. See Taylor's 
letter to J ODes, MtU:c. C..,.... (. 279. Keill was alread, employed on his OWD account 
OD his Epiltola ad ... Jo. Bernoulli. See p. 187, ant .... 

t See CODli'sletter to Ta,lor, (1\Ia, 22,1721), Contempl. Phi"". p.l24. 
::: In Jo. B .. rchardi ... Epilt(l/a ad ..• Taylor (Leipsic Acta for 1\Ia, 1721, pp.195-228. 

Jo. BerDoulli Opp. II, pp. 483-512). a reply to Taylor's Apologid. The worda more 
especiall, referred to are as followa: •• EDtre nong, je suis UD peu de l'avia de Mr. 
Bemonlli que l\lr, Keill is better qualified for a Champion than for an Anal,. •• " 
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give me leave to submitt to yr judgement these little 
answer of mine, wbich I have writ against some ignorant 
ennemies of sr Isaac, Neuton, whom you follow so closely 
in the path of truth an~ glory, 

I am 
sr 

yr most humble obed 
{Hotel de Brie, rue ClOche- Servant VOLTAIRE. 

Perchei Paris the 10tb of 
October {17391 new stile, 

:Mr. SMITH 

This letter was written during a short visit which Voltaire made to 
Paris. He had run up from Brussels in September, purposing to stay 
about a month in what he calls the worse than Cartesian lourUllon6 of 
the French capital, but on the day of his intended departure he had an 
attack of illness which detained him until the end of November. In 
a letter, written the day after the date of the one before us, he describes 
the plight hu was in between his two medical attendants (" on me 
saigne, on me baigne "). Under these circumstances, added to long 
disuse of the language, we need not be surprised to find his English 
not quite so good as when he wrote a dozen years before during his resi
dence in this country. 

The "little answer" is his "RepoDSe aux objections principaIes 
qu' on a faites en France contre la philosophie de Newton," avo. Am
sterdam, 1739 (a defence against the attacks that had been made upon 
his EUtIIIIm fk la PAilolopAi8 de N6tDto1/, ... 1738, and against miscon
ceptions on some points in the Newtonian philosophy). The following 
allusions to this tract occur in his Correspondence. Writing to Prince 
Frederic of Prussia, "the Solomon of the North," in September, shortly 
after his arrival in Paris, he says," II a fallu d'abord, en arrivant, re
pondre a heaucoup d'objections que j'ai trouvees repanduea a Paris 
contre lea d~uvertes de Newton. Mais ce petit devoir dont je me suis 
acquitte ne m'a point fait perdre de vue ce MaAom8t {his tragedy} dont 
j'ai deja eu l'honneur d'envoyer lea premices a votre altesse royale. 
Voici deux acte& a-la-fois." In a letter to Helvetius, dated a week 
previous to this letter to Smith, he writes, II Je ne sais comment je m'y 
prendrai pour envoyer une courte et modestu rq,onse que j'ai faite au 
anti-newtoniens. Je suis .. enfant perdu d'un parti dont M. de BufFon 
est Ie chef, et je suis assez comme lea sold&ts qui sa battent de bon cmur 
sans trop entendre lea inte~ts de leur prince. .. 

Voltaire's "Elemens de la Philosophie de Newton, mis a la portee 
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de tout Ie monde" (the eight lut words were added by tbe booksellen) 
issued from the press at Ameterdam in April, 1738, without his know
ledge. The impatience of the booksellers could not wait for his recovery 
from a fit of 8ickness, or for the alteration8 that he wi8hed to make in 
the work, and they employed another hand to complete it by finishing 
the 23rd chapter. and writing two additional chapters (the 24th and 
25th). The book was reprinted at Paris (with a London title-page) 
the following Jll1y, accompanied with "eclaircisaementa" and a 26th 
chapter on the tidea, 8upplied by Voltaire: these he also sent to the 
Dutch corsairs (as he denominates the booksellers) to be circulated with 
their edition. Before leaving Pari8, in November, 1739. he tells Fre
deric that a new edition was called for, and he republished the work in 
an enlarged and otherwise altered form (1741)-, with flattering re
ferences to Smith'8 Optics (see. for example, the explanation of the 
sun or moon appearing larger on the horizon than on the meridian, 
Part 2. ch. VIU. "Ie docteur Smith a la gloire d'avoir enfin tronve Ia 
solution complete d'un problt~me sur laquel lea plus grands genies avai
ent rait des 8yatemea inutiles "). Joumal dM SaNff", 1738. Bihlio
tkequs Fra1lftJUe. 1738, 1739. V 0ltaire'8 Corrupondanu. His Life 
in Biogr. Un.". (Beucbot'8 note). Beuchot'8 Voltaire, tom. 38. 

In a letter, written from Leyden in Feb. 1137, Voltaire says, II Je 
para inceaaamment pour &Chever a Cambridge mon petit conn de new
tonisme:" (he had been 8tudying the Newtonian philosophy for some 
weeks under '8 Graveaande at Leyden. where he had taken shelter &om 
the 8torm that burst upon him on the appearance of .. Le Mondain "). 
But the announcement was intended only as a blind to his enemies. 
He in reality returned to hi8 retreat at Cirey, in Champagne. Some 
of his biographers state that his letters at this time were dated &om 
Cambridge, but there are no letters 80 dated in his published Cone
Bpondence. 

William Augustus. SOD of George IL bom 1721, died 1765. 

LETTER CXXII. 

DUKE OF CUMBERLAND TO PROF. SMITH. 

{July a. 17fO}. 

Doctor Smith I desire you would lose no time in pro
viding a Sea Quadrant and Telescope for to fit my eye; 

• Lalande Ileo mentioB an edition in the foUowing ,eu. 
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my baggage goes at five this afternoon; I shall be ex
treamly obliged to you. 

WILLIAM 

Endorsed by Dr Smith. "The Duke of Cumberlands Nota to me." 

This note was probably written by the future" butcher," when he 
was on the point of setting out to join the squadron under Sir John 
Norris, which was supposed to be destined for an attack upon the 
Spanish :Seet in Ferrol. " Friday, July 4. 1740. The Duke of Cum
bt-rland who had been some time at bis post in the camp at Hounalow 
{he was Colonel of the Coldstream Guards} left it on a sudden, and 
arrived at Portsmouth unexpected," where he " went aboard the Victory 
Man of War as a Volunleer."-Gentleman·, Magazine, July 1740. The 
London E'D6ning POIt states that he set out from St James's for Porta
mouth at 4 in the morning. The weather proving unfavourable, the 
Admiral and the young V olunleer returned to London in September. 

The Duke was now turned 19. Smith had been in attendance 
upon him since June, 1739 (ConelUlionBook, June 11). 
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Henry Oldenburg, bom 1626 at Bremen, died 1677, Secretary or 
the Roya] Society. He was a friend of Milton's. 

No. I. 

OLDENBURG TO NEWTON. 

Beginning of their Correspondence. 

Accompanying this letter were a figure and description in Latin of 
the reflecting telescope made by Newton the preceding autumn and 
sent up "for the King's perusal" in December. See Syn. View of 
Newton's Life under the year 1671. 

sr 
Your Ingenuity is the occaon of this addresse by a 

hand unknowne to you. You have been so generous, as 
to impart to the Philosophers here, your Invention of 
contracting Telescopes. It having been considered, and 
examined here by some of y8 most eminent in Opticall 
Science and practise, and applauded by them, they think 
it necessary to use some meanes to secure this Invention 

from ye Usurpaon of forreiners; And therefore have taken 
care to represent by a scheme that first Specimen, sent 
hither by you, and to describe all ye parts of ye Instru
ment, together wth its effect, compared wth an ordinary, 
but much larger, Glasse; and to send this figure, and 
description by ye Secretary of ye R. Soc. (where you were 
lately by ye Ld BP. of Sarum proposed Candidat) in a 
solemn letter to Paris to M.. Hugens·, thereby to prevent 
the arrogation of such strangers, as may perhaps have seen 
it here, or even wtb you at Cambridge; it being too 
frequent, yt new Inventions and contrivances are snatched 
away &om their true Authors by pretending bystanders; 

• A80ldenburchadpromiled in a lelter to Huygellll, Jan. 1. utt ... Bk. Roy. Soc • .,. 9'l. 
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But yet it was not thought fit to send this away wth out 
first giving you notice of it, and sending to you y. very 
figure and description, as it was here drawne up.; yt so 
you might adde, & alter, as you shall see cause; rh being 
done here wth, I shall desire your favour of returning it 
wth all convenient speed, together wth such alterations, as 
you shall think fit to make therein. 

Though divers of y. most skillfull examiners agreed 
yt your Tube magnifyed, by measure, y. object here repre~ 
sented by .A t, so much, as you see, above wt a much 
greater Telescope did; yet there were others, well versed 
also in Optic glasses, yt, though they could not disprove 
that mensuraon, yet were positive to affirm, yt yt excesse 
of magnitude did not appeare such to their eye. 

Besides it was discoursed, y' by this way of yours it 
was longsome, & difficult to find ,. Object: rh incon
venience yet they looked upon as possible to be remedied. 
I shall be glad, sr, to receive your speedy answer to these 
lines, and embrace all occasions to expresse my singular 
respects to your merit, as becomes 

sr 
Your humble Servant 

Jan. 2. 167-1. OLDBNBUROt. 

Newton's answer, dated Jan. 6, will be found in Mace. Con. n.311, 
and (not complete) in Birch, m.2, Horsley, IV. 271. Comp. Syn. View 
under that date. 

No. II. 

NEWTON TO OLDENBURG. 

sr Cambridg March 18'" 1871121 

The book "ch my Carrier by forgetfulnesse disappointed 
me of the last week I have now received & thank you 

• 0,.&8. lItt. BIc. ltD,. Soc. N. 1.37. Horale, IY. 270. 
t This is fig. 2. Tab. L Phil. Traou. March 25, 1672. Or, see Honle, IV. fig. 

faemg p. 280. 
: From a eopy eorrected by Oldenburg (Dn.f. Lnt. BIc. ltD,. Soc. 0.2.64). 

16 
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for it. With the Telescope,rh I made I have sometimes 
seen remote objects & particularly the Moon very distinct 
in those pta of it weh were neare the sides of the visible 
angle. And at other times when it hath been otherwise 
put together it hath exhibited things not wthout some con
fusion. Web difference I attributed chiefely to some imper
fection that might possibly be either in the figures of 
.,. metalls or eye glasse, & once I found it caused by 
a little tarnishing of the Metall in 4 or 5 days of moist 
weather. 

One of the ffellows of or College is making such 
another Telescope wth weh last night I looked on Jupiter & 
he seemed as distinct & sharply defined as I have seen 
him in other Telescopes. When he hath finished it I will 
examin more strictly & send you an account of its per
formances. ffor it seemes to be something better then that 
,rh I made. 

yor humble servant 
2"1aeN 

To Hmmy OLDBlUIUBG Elf/.: aI '"' AoUN 
about 1M middle of 1M old Pall-mail 
ira W.emiRlfer. Londcna 

No. III. 

I. NBWTON· 

"reo. March 18. 71" 
InOldenburg'a bud. 

NEWTON TO OLDENIlURG. 

March 19. 1671/tl. 
AjW tI.tJeeribing 1M fNII'forfll4fII'M of 1M inmwnenI ~ ira 1M ,. 

ktWAe~: 

This may be of some use to those that shall endeavour 
any thing in ReflexiODS; for hereby they will in some 
measure be enabled te judge of the goodness of their 
Instruments. And for this end you may annex these 
observations made with this last instrument to the de-

• ChV. !AU. BIc. ROJ. Soc. N. 1.36. 

I 
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scription of it in the Transactions of this month. But my 
answer to l\{I' Hooks observa~ons will not be ready for 
them, because I intend to annex to that answer some 
further explications of the Theory which I shall not have 
leisure to do this week or fOurinight. 

sr 
I am in hast 

Endorsed by Oldenburg: 
"Reed.20. Ansd• 23 comm!unicating} 
,. Comet and • sub cap. Cygni from 
lIevel." See PlliL Trau. March 25, 
1672, p. 4017. 

No. IV. 

yor faithfull Servt 
I. NBWTON-

NEWTON TO OLDENBURG. 
sr March 26th• 1672 

About 10 days since at night I saw a dull starr south 
west of Perseus, which I now take to have beene that 
Comet of which you give me information; But it was very 
small & had not any visible tayle which made me regard 
it noe further. & I feare it will now bee difficult to 
find itt. 

Since my last letter I have further compared the two 
telescopes &c. (866 Phil. Tram. A.pr. 22. 1672 p. 4032.) 

• • • • • 
Thus much of these Telescopes, & at present I shall 

trouble you no further then to thanke you for your last 
intelligence. by which you have obliged 

sr 
Your faithfull servant 

I. NBWTONt. 

• on,. uti. Bk. Roy. Soc. N. 1.36. For the 6nt pan of the letter _ Plail. 
Tral&l. March 26, 1672, p. 4009, where .. cooaiderable" • prioted b, mistake (or 
.. i_Dlible-" 

.,. PiaU. TN"'. March 26, 1672. p. 4018. 
:t lAat. B1c. Roy. Soc. v. 187. Honley IV. 276. 

16-2 
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No. V. 

NEWTON TO OLDENBURG. 

" Aaaening the advantage of reflecting &eleacopea aboft refraetiDg 
onee, & GIldeavoanog to I'eIDOft lOme inconveaieocea in ~e former." 
ue. Ble. Roy. Soc. v. 193. 

sr Marcb 30. lSi! 

I doubt not but Mour • Auzout &c. (SH Phil. Tr . .4pr. 
22. 1672. p. 4034) . 

• • • • • 
In the meane time to remedy in some measure these incon
veniences, I shall propound a way. of using, instead of the 
little ovaIl metall. a glass or crystall figured like a triangu
lar Prism, as you see it represented in the first scheme by 
the figure .ABc. It's side ~ 

.ABba I suppose to per- y, ............ _ .. :,. 
forme the office of that ~'" .. -........................ --
metall by reOecting to- i .... '· . --

wards the eyeglasse the \. . .,; .......... . 
light which comes from B .•. ::~::::.:.:.::::". 
the concave DE: which 
light I suppose to enter into this Prism at its side CB be, 
& after reOexion to emerge at the side ACea before it con
vene at F. the focus of the glasse. The axes of the eye
glasse and concave metall must be perpendicular to the midle 
of the planes .ACea and CBbe. And least any colours 
should be produced by the refraction of those planes, 'tis 
requisite that the angles of the Prism at .A a & B b bee pre
cisely equall: which may most conveniently be performed 
by making them halfe right angles & consequently the third 
angle at Ce a right one. The plane ABba without being 
foliated will reOect all the light incident on it; Especially 
if the Prism be made of Crystall. But to exclude all un

necessary light, 'tis convenient that it bee all over covered 
with some blacke substance, excepting two circular spaces 

• Comp. Optic.. Book I. Part 1. Prop. nn. , 
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of the planes A. c & Be for the usefulllight to passe through, 
as you see it designed in the 2d scheme. The length of 
this Prism should bee such, that ita 
sides .A 0 & Bc may be four-square, 
and so much of the angles B & h, as 
are superfluous, ought to bee ground 
off, to give passage to as much light 
as is possible from the oqject to the 
concave. 

. There is one very considerable 
advantage of this Prism, which the 
ovall metall is not capable of, without using two eye
glasses, and it is, that if ita sides A. Cca, & BCcb bee 
ground convex, it will erect the object by performing the 
office of a double convex leDs. The manner you have ex
pressed in the 3d scheme; where suppose G to be the focus 
of the concave, and F 
of the eye-glasse at 
which the rays crosse 
twice before their arri
vall at the eye. But it 
is convenient, that the 
first tryalls bee made 
with Prisms whose sides 

# 
----:~:------::::::::::.~::::::::::.'p. 

~--::-G::'-"" __ ' _ 
B···· 

----- _. --.. -. ----------. -------. ------~~ ~:~~.:::: ::io:-

are all of them plane. And thus much concerning Monsr 

Auzout's considerations. 
To the queries of Monsr Denys I answer, 1. That a Tube 

of six inches is capable of bearing an aperture (limited next 
the eye) so large, that an obstacle of 1!- or Ii of an inch 
in breadth shall be requisite to intercept all the light com
ing from one point of the object towards the concave metall : 
But it is convenient, that the Tube bee a little wider than 
that aperture precisely requires, suppose J~ or It of an 
inch, & not more; And the whole breadth of the metall 
should not bee lesse than two inches, because its figure to-
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wards the edges will scarcely bee 80 true as to bee usefuIL 
And by that meanes it may also bee conveniently fastened. 
to the end of the Tube on the outside, so as at pleasure to 

bee taken off & layd up close from the Air, to preserve it 
from tarnishing. 

How the Diameter of the Tube is to bee enlarged ac
cording to its length, will appeare by the Table of Aperturs 
and charges which I sent you in my last letter of March 
the 2(lth. Namely the Cube of its length should be propor
tionable to the square-square of its diameter or aperture at 
the metall; so that the advantage of augmenting the length 
of Tubes is by this way far greater than by refractious, 
where their length ought to bee proportionall to the square 
of the diameter of the aperture. 

2. The breadth or shortest diameter of the little ovall
metall for a Tube of six inches should not bee greater than 
!, nor lesse than ! of an inch; And the longest Diameter 
should bee to the shortest as about 10 to 7. But you may 
more exactly determine these diameters for Tubes of all 
lengths after this manner; In the 4th figure let.A.B repre
sent the ovall sett edg-
wise; DE the concave j 
FG its axis; Gp the 
reflex of that axis; It 
the Diameter of the 
hole through which the 
light is transmitted to 
the eye; & P the cen
ter of that hole. Pro
duce FG to '11'. so that 

8P~ 

]0' 

G'II'may bee equall to Gp; erect 'll'tT & 'II''T equall to pll & pt. 
& from tT & T draw two lines. tTD & 'TE. to the utmost parts 
of the concave, wthin the Tube intersecting ~B in A & B; & 
~B shall bee the long diameter of the ovall; which bisect 
in I.e, & perpendicular to FI.e erect l.ey & I.e. occurring withtTD 
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& 'T E in Y & z, & a meane proportionall between a:y & :u 
doubled shal be the other short diameter: Wor, by viewing 
ye scheme you will easily perceive, that an ovall, described 
with those rectangular conjugate diameters, is of sufficient 
bignesse to reflect all the usefull light towards the eye, if it 
be rightly placed in the Tube; & a broader metall would 
not onely intercept too many of the best rays, but some of 
the scattering light, reflected every way from its superfluous 
parts, would fall on the eye-glasse & make the object ap
peare something confused & as it were in a mist. This, S', 
is that, which in answer to your letter my present thoughts 
suggest to 

Your faithfull Servant 
I. NEWTON-. 

No. VI. 

NEWTON TO OLDENBURG. 

sr Cambridge April 13. 1672. 

I herewith send you an answer to the Jesuite Pardies 
Considerations; in the conclusion of which you may pos
sibly apprehend me a little too positive,. but I speake only 
for myselfe. I am highly sensible of your good will in com
municating to me such observations as occurr concerning 
my Theories or Catadioptricall instruments, and I desire 
you to continue that favour to me. I shall immediately 
proceed to add what I promised to my answer to Mr. Hooks 
observations, & then send it you. Mons' Hugens has very 
well observed the confusion of refractions near the edges 
of a lens, where its two superficies's are inclined much like 

• Lnt. BIc. Roy. Soc. 1'.193. Th. aDd lOme other letten han been priDtN hy 
Horsley (Vol. IV.) from the 1\I8S. at the Royal Society, but not 10 U altol1'the, to 
lupenede the nece.ity of their reappearauce here iu a more complete aDd accurate 
(orm. 
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the planes of a prisme whose refractions are in like manner 
confused. But it is not from the inclination of those super
ficies 80 much as from th"e heterogeneity of' light that that 
confusion is caused: ffor by illuminating an object with 
homogenea1l light. I have seen it far distincter through a 
Prism than I could by light that was heterogeneal. 

I suppose. the designe of Sf Robt Moray's experiments 
is &c. (8ee Phil. Tr. May 20. 1672. p. 4060). 

• • - - • 
Thus far concerning Sf Rt Morays proposaIls. I have 

nothing more at present unlesse to desire you, that in ye 
letter wherein I sent you the Table of apertures and charges 
you would change an expression concerning the six foot 
Tube where I intimated that it was none of the best in its 
kind. ffor least the friend, of whom it was borrowed~ should 
thinke I depreciate it, I had rather that the expression 
should be a little intimated after this manner; that I am 
not very well assured of its goodnesse. & therefore desire. 
that the other experiment of reading at J 00 foot distances 
should rather be confided in. You will do me a favour to 

peruse the rest of that letter also before you commit it to 
the presse. ffor I writ it in so much hast. that I had no 
time to review it: And by rendring my expressions more 
perspicuous or lesse ambiguous you will still oblige 

Your faithfull Servant 
I. NBWTON-. 

No. VII. 

NEWTON TO OLDENBURG. 

Sf June nih J672. 

I have scnt you my Answcrs to M' Hook & P. Pardies. 
web I hope will bring with ym yt satisfaction web I promised-

• Lm. Ble. Roy. Soc. v.2"12. 
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And as thele is nothing in Mr. Hooks Considerations wth 

~ I am not well contented, 80 I presume there is as little 
in mine rh he can excep {t} against, since you will easily 
see that I have industriously avoyded ye intermixing of 
oblique & glancing expressions in my discourse. So yt I 
hope it will be needlesse to trouble the R. Society to 
a<ljust matters. However if there should possibly be any 
thing esteemed of yt kind, I desire it may be interpreted 
candidly & with respect to the contents of M1' Hooks 
Considerations, & I shall readily give way to ye mitigation 
of whatsoever y. Heads of ,. R. Society shall esteem 
personall. And concerning my former Answer to P. 
Pardies, I resigne to yo~ y. same liberty ~ he hath done 
for his Objections, of mollifying any expressions that may 
have a shew of harshnesse. 

yor Servant 

To HuRY OLDBNBUBG Eeq: at Aie Aouu 
abcut y. middle of !I old ptJll-maik 
in Wutmin{.}ter LO'Ildofa. 

No. VIII. 

NEWTON TO OLDENBURG. 

L NBWTON·. 

Cambridg 
sr July 30th 1672 

The last week I wrote to you that .,. Metall Wc:h you 
sent me was well for closenesse & hardnesse but yet of a 
colour not very brisque & inclining to red. However if it 
be less apt to tarnish then any other mixture yet known, 
that will sufficiently recompense ye other imperfections. 
Yon of July 16th directed to Stoake is not yet come to my 
hands. I feare it is miscarried, and desire therefore you 
would favour me wth ye particulars ~ were in answer to 

• OriI.IAn. BIc. Ro,. Soc. N. 1. 39. 
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yt troublesome letter* written last from 8toa.ke, for ,rh I 
begg yor pardon. I send you by John Stiles 13- for the 
last quarter. 

yor humble Servant 

n. 
To HBnT OLDDBUBG EItJ.: at lail1&ouee 

about 1M mwz, oft1ae old Pall-Maile 
ift W""",,,lter London 

"th 13-. 

NBWTONt 

"Reo. July 31.72 Answ. eodem. and repeated yeo contents of my 
letter of July 16.- Mem. by Oldenburg. 

No. VIII. (bis). 

OLDENBURG TO NEWTON. 

[Extract.] 

$ent in conformity with the wish expressed in the preceding letter. 

sr Lond. July 16. 167J. 

I have spoken with Mr Cock about the four foot Tube, 
which hath been ready a pretty while. He saith that the 
object-speculum (being a compound of copper, tin, tin
glaase, antimony and a little arsenick) is of about 6 inches 
diameter, wrought upon a tool of about 14 or 15 foot, and 
drawing 4 foot, more or less. He adds, that tis very good 
mettall, shewing the moon very well, but other objects 
faint; perhaps for want of giving it its due charge. Tis 
lodged in a square box, with a lid at the end of it, for 
placing the speculum-plate, lodged in it, at such a dis
tance as shall be requisite. He offers to unpolish this 
plate again, and to send you this very Instrument for 5111 ; 

and what alterations or emendations you shall direct to bee 
made herein upon triall, hee will make, without demanding 

• Dated JulJ 13. It i. printed in On. Diet. YD. 782. Mace. Corr. 11.332. 
tOri,. lAtt.BIc. RoJ.Soc. N. 1.41. 
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any more money for that labour. I intend, god·permitting. 
to send by the next conveniency of your Cambridge 
Carrier, J. Stiles, a piece of that very mettal, with the 
Sd o~ect-speculum, ~ the 4 foot Telescope is com
pounded off. 

As to the steely Speculum, he saith, tis a pure Venice
Steel, forged with much care; not melted, nor com
pounded with any thing; of 3 inches diameter, but bearing 
not so good a poUsh. And this he is not unwilling to send 
also to you to Cambridge for your examination, and 

. further directions about it. Hee saith, that tis very hard 
& tedious to grind this steely matter true-. 

No. IX. 

NEWTON TO OLDENBURG. 

For 1M """ part of 1M ltItUr ., Rigaud'. Apptmdw to Ail Euay. No. 
VIII, pp. 42, 44, atad 1M PAil. Trans. for July 21, 1673, p. 6087. 

- • • • • 
Pray wth these Notes return my thanks to 14. Hugens 

for his book. 
By a former letter of yora I was a little dubious 

whether M. Slusius might not apprehend, by wt' you wrote 
to him concerning me, yt I pretended to his Method 
of drawing tangents; untiIl I understood by M. Collins yt 
you signified to him yt you thought it here of a later date. 
fFor it seems to me that he was acquainted wth it some 
yeares before he printed his Mesolabu.m & consequently 
before I understood it. But if it had been otherwise 
yet since he first imparted it to his mends & ,. world, it 
ought deservedly to be accounted his. As for y. Methods 
they are ,. same, though I beleive derived from different 
principles. But I know not whether his Principles afford 

• Orig. lAt,. B1c. RoJ. s.c. O. 2. 92. 
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it so genera1l 88 mine wah extend to Equations afFected ~ 
surd terms, wthout reducing them to another form. But if 
you please let this pass. 

The incongruities you speak of, I pass by. But I 
must, as formerly, signify to you yt I intend to be DO 
further sollicitous about matters of Philosophy. And there
fore I hope you will not take it ill if you find me cease 
from doing any thing more in yt kind, or rather yt YOIl 
will favour me in my determination by preventing 80 far 
88 you can conveniently any objections or other philoso
phical letters that may concern me. For your profer 
about my Quarterly payments I thank you. But I would 
not have you trouble yorself to get them excused if yOIl 
have not done it already. And now being tired wth this 
long letter, I must in hast write myself 

yor humble Servant 
Cambridg. June 23. 73. I. NBWTON·. 

No. X. 

Paper given by Newton to F1amsteed at lecture in 1674. It is printed 
here as exhibiting to us, perhaps in a more vivid manner than his 
actual lectures, the philosopher deecending to the level or an elementary 
teacher. 

I. (a) ~ + b -41 per reductionem fit a/IJ + ab - 61 
a-/IJ 

_ am - 4111 seu 4161 _ b. _ ab. ((3) as - abb _ _ c fit 
2cy - cc ' 

as - abb as - abb - r! 
--- - gg - 80g + 00 seu + 8cg - 2". 

c c 

(~) aabb _ 111111 fit 
C6l61 a + b - /I 

aa 
('Y) - - a - 41 fit aa - alii - 11141. 

III 

a1bb + aab' - aabblJl _ m'. 
C 

• Orig. !Au. BIc. Roy. Soc. N. 1.47. The date is in Oldenblllg'. hand. 1'be 
part oC the letter which we bave given here is croseed out in tbe MS. probably by 
Oldenburg. Tbe whole or tbe letter ie printed in HoraleJ .v. 342. 
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(a) aa - ""'II fit a + iaa II. + CI - • Ill. .. m . 
a + b + b +ab 

y-abg __ _ 
({3) aa + av' aa _ bb + a -v' CIa -bb fit gI- abg + abb = o. 

IlL (a) vi aa -a.11+a .... fit aa-a. - •• -ia.+aa 

seu • III a. ({3) vii: aam + ia . .". - r- a + • = 0 fit aalll 
+ 2alllm - .. ,,3 co all - Saa. + Samlll - m' seu Ill. = 4-a.'" - aa. 

("y) g - vi ag + gg - a v' ag - gg primo fit g .. vi ag - gg 
dJe}in 2g ... a. 

bm aa 
IV. (a) 2, .. a fit g -lao ({3) - ... a fit m - - . 

a b 

ae 2ae s + a l 

('Y) am-em-ae fit ..... --. (~) m m. 
a - e - ce + aae 

- 'i~e a'+aae ale 
• m-a'ee=O, fit r+ •• -aa.--- - 0.-

+ aaee iae-ee 2a-e 

No. XI. 

NEWTON TO OLDENBURG. 

Nov. 13. 1675. 

TAe principal pGrl of cAe "".,. it printed '" cAe ~ for Jtt.ftfI4fY 
24, 1676: tM~it a.tfollowa: 

I have returnd you Mr Line's letter. It came to my 
hands but this week; the Gentleman by whom you sent it 
having not yet been at Cambridge but transmitting it to 
me from Oxford. 

• From tbe original paper in Newton'. band, puted in at tbe beginning of Vol. 42 
of Flamateed'. MSS. at Greenwicb: at the bottom are the words" Mr Newton'. paper. 
given at one of biB lectures, Midaummer, 1674." Flamateed was at Cambridge, from the 
end of May until July 13. He brought with him a Royal Mandate for the degree of 
M.A. wllich was conferred upon him on June 5. He had been admitted a pensioner at 
Jeau. College Dec. 21. 1670, during a sbort stay he made at Cambridge on biB return 
&om London to Derby, wben be also took the opportunity of calling upon Barrow and 
Newton. Comp. Baily, p. 29. 

I, 111 and IV (ezcept 'Y) WIll he found in the publiahed Alpbra IMlurI. (J.ec.ot. 
6 aad 7), Ren .. a. 4, 5 pp. 65-67. 
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I had. some thoughts of writing a further discours 
about colours to be read. at one of yo' Assemblies. but 
find it yet against y" grain to put pen to paper any more 
on yt subject. But however I have one discourse by me 
of yt subject written when I sent my first letters to you 
about colours & of ~ I then gave you notice. This you 
may command wn you think it will be convenient if ,. 
custome of reading weekly discourses still continue-, In 
y8 meane while I am sr 

yor humble ServDt 

Is. NBWTONt. 

No. XII. 

NEWTON TO OLDENBURG. 

sr Oambr. NOTemb 30 1676. 

I intended to have sent you ye papers this week but 
upon reviewing them it came into my mind to write ano
ther little scriblet to accompany them: You may expect 
'em ye next week. An ancient Gentleman I met at yor 
Assemblies (whose name I cannot recollect.) being thick of 
hearing desired me to inquire after ye form of Mr Mace's 
Otocousticon a Musitian here; but he ho.s not been in 
town since I came from London. but is somewhere in 
London about printing a book of Musiq:" . Yet T last 
week 1 had. opportunity to inquire after it of his son & he 

• "Mr Oldenburc _ ordered to thanir. him forthia oft'er, aDd to desire him to'" 
the slid diaeoune II lOOn II he pleued." Birch. III. 232-

t OriK.ull.BIc. Roy. Soc. N.I. 48. * "An H,potheaia explaining the properties of liCht, disc:ouned of in my""" 
papen." Birch, III. 248. 

n .. MIlIieIc', Monumm,," &e. &e. Loud. 1676. Newton', name Ippearll iu the liI* 
ofsuhseriben to the work. Tbomu Mace _ oue of the • Cleriei' or Sinpng MeD 01 
Trinit, Collece for more thaD 70 yean (1636-1706). Comp. Burney's Hiat. 0/ JIG 
Vol. 3. South.,'. Dcrctor.ehapten 198·196. Cooper'. "'''"0'' o/CaMil. uDder year 11190. 
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telIs-me the form is this. ~ ye smal end to put into ye ear 
BC ye length sup
pose two foot CD ye 
wide end suppose 
about eight inches 
over. ThetubeBDC 
tapers all ye way 
almost eavenly like a cone only at ye great Orifice CD 
widens more, like ye end of a Trumpet. He has of 
several sizes. The biggest do ye best. If you can't 
recollect who ye Gentleman may be I suppose W Hill can 
tell you, for I think :MJ' Hill was by when ye Gentleman 
spake to me, & ye Gentleman desird me to write to either 
:MJ' Hill or you about it. 

Yon in hast 
For HmmT OLDBNBUBG Esq: aI Au 

1aouae about ,. mlddU of ,. Old 

Pal-M in Wlltmiftlflr LOfIdon. 

No. XIII. 

NEWTON TO OLDENBURG. 

S' 

Is. NBWTON· 

I hope M' Linus's ftiiends will acquiesce in ye late tryall 
of ye Expt in debaitt, for ye procurement of ~ & for send
ing them notice of ye event, I return you my hearty thanks, 
as I have reason. I perceive I went upon a wrong 8UpPO-

• o,.w. Lelt. Ble. Roy. Soc. N.l.49. 
t i.e. The Experiment on the Solar apectrum. "Apr. 27. The Esperiment of Mr 

Newton which had been contested b, Mr Linus and his feliowl at Liep, _ tried 
before the Society, aecording to Mr Newlon'. direetioDl, md 8ucceeded, u he ell alone 
-ned it would do: and it _ ordered, that Mr Oldenburg Ihould lignify this IU_ 
to thoee of Liege, who had formerl, certified, I b, a letter, Dec. 15, 1675} thAt if the 
experiment were made bUlre the Society, and IUCCeeded acconlins to Mr. Newton', 
-rticms, the, would acquieece." Birch, III. 313. LiD. had maintained that the 
8un'8 imqe wu rouDd, and the coloUII arranged paraIlal to the uia of the prism. 
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sition in what I wrote concerning lP Boyles Expt. The 
Papers in yor hand I have no present need of: You may 
send them at yor best leisure. Sometime this Sommer it's 
possible I may make use of them, if I can but get some 
time to write ye other discourse about ye colours of ye Prism 
web I have long intended. sr I am 

Yor humble & obliged 
Servant 

Cambridge. May 11th. 1676. Is. NEWTON-. 

For HBny OLDENBURG Eaq: at AU AoUI6 

about !I middlI of !l old Pal-mall in 
W~Lvndon. 

EDdorsed by Oldenburg: 
"Reed 12 May. 

Answ. by Dr Sidnam t May 15. and sent by him his Hypothesis 
explaiDiDg 1" properties of light; as also his discourse about y" various 
colors exhibited by transpareDt SUbstaDces made very thin by being 
blown into bubles or otherwise forrn'd into plates, altho at a greater 
thickDes they appear very clear and colorlesse. 

ID my letter accompaDying these papers I imparted to Mr NewtoD 
1" particulars contain'd iD M. Leibniz his letter to me of May 12 
1676. from Paris st. D." ID the letter just mentioDed Leibniz desired 
informatioD OD the subjt.'Ct of the analytical discoveries recently made in 
England. and it was in compliance with this request tbat NewtoD. at 
the pressing solicitation of Collins and Oldenburg, drew up his celebrated 
letter of JUDe 13. One of the questions in Leibniz's letter, of which an 
eDract is printed iD the OornrMrCi"", .EpVtolicu.., will probably sur-

priaethemodem student. Theseries(sinB =) B- ~ + .... and ita convene 

had been sent to him from this country. and he begs the favour of a 
demonstration of them. 

• Orig. WI. Ble. Roy. Soc. N.I. 52. 
t S,deuhun was JOing to C_bridp to take bis M. D. ciqree. He.,....tmitted 

at Pembroke,l\la, 17 (from Magdalen Hall, Oltfonl)and was made Doctor the follow· 
ing day. 
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No. XIV. 

NEWTON TO OLDENBURG. 

Accompanying hie anawer to LuC88 (dated Aug. 18, and printed in the 
Trans. for Sept. 21S). 

sr 
I have been stayed from writing to you longer then I 

intended by reason that I could not till of late meet wth a 
day clear enough at noon-time to try some of ye experi
ments herein set down. And now I have not sent you an 
answer so full as I intended at first but perhaps more to y8 
purpose considering who I have to deale wth, whose buisiness 
it is to cavill The other buisiness you wrote to me about 
viz: about stocking us wth fruit trees I shall be glad to pro
mote. Some inquiry I have made about it, & wthin a few 
days, when I have got some further information & dis
coursed it wlh some that are most like to entertein y8 pro
posall, I hope to give you a further account of it. In y8 
mean time I rest 

Yor humble Servant 
Cambridge Aug: 22. 1676. Is. NEWTON-

For HENBY OLDBl'mORG Eaq: at Ail Aowe 
abouC 1M middlt of!l old Pal-maUl in 
W~Lcmdon. 

wth care. 

No. XV. 

NEWTON TO OLDENBURG. 

sr Octab 26. 1676. 

Two days since, I sent you an answer to M. Leibnitz's 
excellent Letter. After it was gone, running my eyes over 
a transcript that I had made to be taken of it, I found 
some things WCh I could wish altered, & since I cannot now 

• on,. Lm. Ble. Roy. soc:. N. 1.64. 
17 
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do it my self, I desire you would do it for me, before you 
send it away. 

In pag: 3. Sect: Pudet dicere.] ft'or a D. Barr(1U1 hmc 

MatheH08 Profuaore write only per amicum 

Pag: 5. Sect: At quando.] After quibu8cum potut com
parMi; write ad quod. aufficit etiam /we ipaum unicum jam 

tlucriptum TMorema. Bi debiu concirmetur. Pro Trinornii3 

mam et aliia quibuadam RegulGl qu<J8dem concinnavi &c. 
Pag: 6. Sect: Quamvis mult&.] Where you find y

words Gregoriania ad Oirculum et Hyperbolam «litis perai
milu, for perBimilu write ajinu 

Pag: 9 or 10. Sect: Theorema de.] ft'or error erit 

~ t1' &'te . ~ v' & - + - + c. wn error ent - + - + c. 
90 140 90 194-

Pag: 6 vel 7. Sect: Quamvis multa.] about y' end of y' 
section turn plenariam into plenam or rather blot ye word 
quite out. 

rag: ult. vel penult. Sect: Ubi dixi]. write IOlutilia for 
IOlubilia. And if you observe any other such scapes pray 
do me y. favour to mend them. So in pag 5 or 6. Sect. 
Quamvis multa.] It may be perhaps more intelligliblle to 
write .USUIKT.' for euthunsi. 

Pag 8 or 9. Sect: Per seriem.] After ye words produci 
ad multa, figural: you may if you please add these words. 
ut et ponendo summam terminorum 1 - t + l - -h + -h 
- -h + *' --h + -h &c esse ad totam seriem 1 - t + t 
- t + l- n + &c ut 1 + v'2 ad 2. Sed optimus ejus 
usus &c 

I feare I have been something too severe in taking 
notice of some oversights in M. Leibnitz letter considering 
ye goodnes & ingenuity of ye Author & yt it might have 
been my own fate in writing hastily to have committed yf 
like oversights. But yet they being I think real oversights 
I suppose he cannot be offended at it. If you think any 
thing be exprest too severely pray give me notice & I'le 
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endeavour to mollify it, unless you will do it wth a word or 
two of your own. I beleive M. Leibnitz will not dislike 
ye Theorem towards ye beginning of my letter pag. 4 for 
squaring Curve lines Geometrically. Sometime when I 
have more leisure it's possible I may send him a fuller 
account of it: explaining how it is to be ordered for com
paring curvilinear figures wth one another, & how y8 simplest 
figure is to be found wth Weh a propounded Curve may be 
compared. sr I am 

yor humble Servant 
Is. NEWTON-. 

Pray let none of my mathematical papers be printed 
wthout my special licence. 

Some other things in M. Leibnitz letter I once thought 
to have touched upon, as ye resolution of affected !!equa
tions, & ye impossibility of a geometric Quadrature of y8 
Circle in weh M. Gregory seems to have tripped. But I 
shall add one thing here. That ye series of !!equations for 
ye sections of an angle by whole numbers, weh M. Tschurn
hause saith he can derive by an easy method one from an 
other, is conteined in yt one :equation WCh I put in ye ad 
section of ye Problems in my former letter for cutting an 
angle in a given ratio, and in another !!equation like that. 
Also ye coefficients of those equations may be all obteined 

n-Oxn-I n-2xn-S n-4xn-5 
by this progression 1 x x x ----

Ixn-I 2xn-! Sxn-S 

n-6xn-7 x x &0. The first coefficient being I. y8 2d 
4xn-40 

n-Oxn-I n-Oxn-I n-2xn-S 
Ix yeadlx x .&c.&n 

1 xn-I 1 xn-J 2xn-2 
being ye number by weh y8 angle is to be cut. as if n be 5. 

• MSS. Birch, Brit. Mus. 4294. The silnature which was cut out by some feloDious 
hand in 1833, has beeD receDtl, restored. 

17-2 
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h e" 5 x40 S x 2 1 xO h . 0 t en y senes 18 1 x - x - x - t at 18 1 )( 5 x 1 )( 
lx40 2xS 8x2 

& consequently ye coefficients 1. 5 • 5. So if n be 6 f 
•• 6x5 40xS 2x 1 • 6.3. ~ 0 senes 18 1 x - X - X - x 0 that 18 1 x )("2 x lJ" lC 

lx5 2x40 SxS 

& consequently ye coefficients 1 .6.9.2. This 8crible is 
not fit to be seen by any body nor scarce my other letter 
in yt blotted fonn I sent it, unless it be by a friend. 

For HENRY OLDENBURG Esq: at Ail M_ 
aim" !l rniddl6 of y. old Pal-mall in 
W utmitutw London 

No. XVI. 

NEWTON TO OLDENBURG. 
Sf 

I am desired to write to you about procuring a recom
mendation of us to ?tP Austin ye Oxonian planter. We 
hope yof correspondent. will be pleased to do us yt favour 
as as {sic} to recommend us to him, yt we may be furnished 
w'h ye best sorts of Cider-fruit-trees. We desire only about 
30 or 40 Gra.ffs for ye first essay, & if those prove for Of pur
pose they will be desired in greater numbers. We desire 
gra.ffs rather then sprags that we may r sooner see what 
they will prove. They are not for l\P Blackley but some 
other persons about Cambridge. But?tP Austin need only 
direct his letters to me or to Mf Bainbrigg fFelIow of or 
College. In r mean time we return Of thanks to you & 
your ft'riend for ye good will you have already shewn us. 

Mf Lucas lettert I have received, & hope to send you 
an answer ye next Tuesday Post. I thank you for your 
care to prevent their prejudicing me in ye Society, as also 

• Dr John Deal, rectof of Yeovil, who inherited a" zeal for theplantacion of orcbudJ 
(Of the making of cider." See Bircb, IV. 235. 

t Dated Oct. 23. 
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for giving me notice of ye things miswritten in my late 
letter. In pag 3 ye words you cite should run thus. Cqjus 

t . I dd L "d' 2 x 2 x 2 B t . rlp 0 a e og. O. 8, SlqW em Slt .. 10. u 10 
. 0.8 

psg 8 ye signes of ye series 1 + 1 - ! - t + t + &c are 
rightly put two + & two - after one another, it being a 
different series from yt of M. Leibnitz. But in ye next two 
or 3 lines, to prevent future mistake you may if you think 
fit, after Ye words rea tardius obtineretur per tangentem 45~, 
add these words jw:ta 8erUm nobis communicatam. 

Seing y. letter is still in yor hands, you will do me y. 
favour to make these further amendments 

Psg. 3 Sect [Pudet dicere] cum D. Oollifl8io for ad D. 
Collinsium 

pag. 5. Exempl. 4 after ye words vel quibus libet digni
tatibus binomii cujuBCURq: add licet non direca ubi itulem dig
nitatia eat numerus integer. 

psg 6 or 7 in y. end of y. section quamvis multa I desire 
you would cross out y. words adeo ut in pott8tat6 habeam 
cleacriptionem omnium curvarum iatit" ordinis qtt.aI per 8 data * 
puncta determinantur. And in ye 2d sentence of ye next 
section I could wish these words also numero infinite multaa 
were put out. 

pag 9 t. Sect [Prmterea qua.] for mihi quidem haud ita 
clara aunt put nondum percipio. And after a line or two 
where you see y. words et eera minor eat labor, put out eerte. 

By these alterations sr you will oblige 
yor humble Servant 

lTuesday} Nov. 14 1676. Is. NswTONf. 

• .. data" is written by mistake for "tantum." The words bere ordered to be 
croeaed out are incloeed within p&reDtb_ iD tbe letter 88 printed in Wallia'. 3rd 
Volume, and the Commn'cium Episrolieum, wbere aleo ..,tem appeam instead of octo. 
ODe of the points is suppoeed to be a double poiDt. See NewtoD's Enumeratio Lin. 
Tm.Ord. 

t The place referred to is in p. 10. 
t l\ISS. Birch, Brit. Mus. 4294. 
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Just now I received yor packet conteining two books 
from M1" Boyle. That for Dr Moor shall be conveyed to 
him. For the other I shall return my thanks to ye noble 
Author. 

For HENRY OLDENBURG Esq: at his AouIII 
alloW !I ",tddle of !I' old Pal?naa in 
Wutmimfer 

Endorsed by Oldenburg: "Reo. Nov. 15·76. 
written to Dr Beall about part of y- cooteD&8 
of this letter. Nov. 16. 76. Answ. Nov. 
25.76." 

In another letter to Oldenburg written on the following Saturday, 
he says: "I promised to send you an answet to Mr Lucas this oen 
Tuesday, but I find I shall scarce finish what I have designed, 80 88 to 
get a copy taken of it by that time, and therefore I beg your patience a 
week longer:' MflIX. Oorr. n. 405. The answer was accordingly 8eD~ 
on the 28th. All that is known respecting it is derived from Lucas', 
rejoinder. See 8yn. View of Newton's Life, under Nov. 28, 1676, 
note. 

No. XVII. 

NEWTON TO DR JOSHUA MADDOOK. 

Maddock had sent Newton some specimens of a new branch of 
optics, devoted to the consideration of the properties of dark raY" 
8uch a system would afford relief to those commentators who are 818-

barraaaed by expressions like piMp fait ;p.Pot, pfAaalla o't7A", and 
atrum lullUfl. There was a person of that name at Jeaus College, who 
took the degree of B.A. in 1661. 

Vir dignissime, 
Specimina illa optica, qwe pro humanitate tua ad me 

nuper misisti, tantam in his rebus peritiam 08tendunt, ut 
non possum quin doleam incertitudinem principiorum qui
bus omnia innituntur. Etenim qweri poteat, an sint in 
rerum natura radii tenebrosi, et, si sint, an radii illi. 
secundum aliam legem refringi debeant, quam radii lucis. 
Defectu experientim, nescio prorsus quid de his principiis 
sentiendum sit. Neque huic difBcultati tollendm, quam et 
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tute ipse indigitasti facile adfuerit Tiberius -. At positis 
~usmodi radiis, una cum lege refractionis quam tu assu
mis, cmtera reete se habent; neque propositiones tantuQl 
utiles sunt a.c demonstrationes artificioSIB, sed, et quod 

. majus est, omnia nova proponis, qum opticam. altera sui 
parte, auctura sunt, si modo defeqtus expefientim in stabi
liendis principiis tuis aliquo demum modo suppleri PQssit. 
Interi.m. quod me meditationum tll!U'Um perquam subtilitm1 
participem fi~ri dignatQ.s sis, gratias ago. Vale! 

Tui studiosissim,us, 
Trin. Coll. Cant. Feb. 7, 1671-. I. NBWTo~t. 

For hu1wnoundjHlJtul JOSHUA. MADDOCK. 
Doctor of Phyail: aI hu laouN in Whil

church in Slaropfhire. 

No. XVIII. 

NEWTON TO HOOKE. 
sr 

One Dominico Casparini .n Italian Doctor of Physick 
of the City of Lucca has composed a Treatise of the 
Method of administring the CoPtex Peruviana in Fevers. 
in which he particularly discusses whether it may be admi
nistred in Malignant fevers and also whether in any fevers 
before the fourteenth day of the Sickness. Upon the 
fame of the Royal Society spread every where abroad, he 
is ambitious to submit his discourse to so gt'eat and 
Authentick a Judgment as theirs is. and thereupon 
desired another Dr. of Physick of his Acquaintance in 
Italy to write to his Correspondent an Italian in London, 
to move that the Society would give him leave to dedicate 

• Allusion to Tiberius's peculiarity of vision. II Cum pl'llllftIldibus oc:ulil, et qui, 
quod mirum _t, noctu etiam et in tenebris riderent, eed ad breve." Sueton. Tib.68. 
Compo Plin. Nat. Hut. In. M. 

t Printed at the end of a Funeral Sermon on the death of Daniel Maddoclr. h, 
E. Latham, M.D. Lond. 1745: and Gent'--II', Mal. Aug. 1782. 
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his Book to them. The said Italian being come from 
London hither before the Arrival of the Letters, upon 
the receipt of them applied himself to me and I promised 

him I would desire you to acquaint the Society with his 
Request. If you please to send their Answer to me, the 
Italian here will convey it into Italy. 

For the trials you made of an Experiment suggested 
by me about falling bodies-, I am indebted to you thanb 
which I thought to have returned by word of mouth, but 
not having yet the Opportunity must be content to do it 
by Letter &ct. 

Trinity College Decemb. 3d 1680. 

William Briggs, bom about 1650, succeeded Teni80D in his fellow
ship at Corpus Christi College, 1668. A.M. 1610. M.D. 1677. See 
Masters's Hvt. of Corp. p. 249. 

No. XIX. 

NEWTON TO BRIGGS. 
sr 

I have perused yor very ingenious Theory of Vision: 
in weh (to be free wth you as a friend should be) there 
seems to be some things more solid & satisfactory. others 
more disputable but yet plausibly suggested & well de
serving ye consideration of ye ingenious. The more satis
factory I take to be your asserting yt we see wth both 
eyes at once, yor speculation about ye use of ye muaculul 
obliquu inferior, yor assigning every fibre in ye optick nerve 
of one eye to have its correspondent in yt of ye other. 

• See Synoptical View of Newton's Life under the year 1679 (note). 
t Ro,. Soc. Lm", Book, VIII. 139. Hooke', Answer. dated Dee. 18, i. riYen lb. 

140. Compare Birch, IY. 61. 
t .. A New Theory of Vi&ion .. read at the meeting of the Ro,al Societ" March 15, 

1682, and printed in Hooke', PlailotOp"icIJI Co'kctionl Cor that month. A paper in ('00' 

tinuation of it, "with an examination of lOme late ohjectioll8o" appeared in the P.il. 
Tn ..... for May 1683. 
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both rh make all things appear to both eyes in one & 
ye same place & yor solving hereby ye duplicity of ye object 
in distorted eyes & confuting ye childish opinion about ye 
splitting y' optick cone. The more disputable seems yor 
notion about every pair of fellow fibres being unisons to 
one another, discords to ye rest. & this consonance making 
ye object seen wth two eyes appear but one for ye same 
reason that unison sounds, seem but one sound. I did 
think to have sent you what I fancy may be objected 
against this notion & so staid for time to write it down, 
but upon second thoughts I had rather reserve it for dis
course at or next meeting: and therefore shall add only 
my thanks for yor kind letter & prsent. 

sr I am 
Yor much obliged & humble servant 

Trin. Coli. Cambridge June 20th 1682. Is. NBWTON*. 

For his horaound ffriMtd IY WILLIAM BRIGGS 

at hil houe in Suffolk Strut ira London. 

No. XX. 

NEWTON TO BRIGGS. 

For his Hond ft'riend IY Wm BRIGGS. 

sr 
Though I am of all men grown ye mos~ shy of setting 

pen to paper about any thing that may lead into disputes 
yet yor friendship overcomes me so far as yt I shall set 
down my suspicions about yor Theory, yet on this con
dition, that if I can write but plain enough to make you 
understand me, I may leave all to yor use wthout pressing 
it further on. For I designe not to confute or convince 

• From the original in the British MUleum. Add. MSS. 4237. rol. 32. Part or tWa 
letter is lithographed in C. J. Smith's Hut. and Lit. CuriotitiM, Lond. 1840. 
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• 
you but only to present & submit my thoughts to 10r 

consideration & judgment. 

First then it seems not necessary that the bending 01 
y. nerves in y. Thalamus optieus should cause a di1Fering 
tension of ye ffibres. Wor those wh have ye further way 
about, will be apt by nature to grow the longer. If 
ye arm of a tree be grown bent it follows not that the 
fibres on y. elbow are more stretcht then those on the 
concave side, but that they are longer. And if a straight 
arm of a tree be bent by force for some time, the fibres on 
ye elbow web were at first on ye stretch will by degrees 
grow longer & longer till at length the arm stand of it's 
self in ye bended figure it was at first by force put into. 
that is till ye fibres on ye elbow be grown as much longer 
then ye. rest as they go further about, & so have but the 
same degree of tension wtb them. The obscl"'Vation is 
ordinary in twisted Codling hedges, fruit trees nailed up 
against a wall &c. And ye younger & more tender a tree 
is the sooner will it stand bent. How much more there
fore ought it to be so in that most tender substance of ye 
Optick nerves wh grew bent from ye very beginning? And 
whether if those nerves were carefully cut out of ye brain 
& outward coat & put into brine made as neare as could 
. be of the same specific gravity wtb ye nerves, they would 
unbend or exactly keep the same bent they had in y. 
brain may be worth considering. Wor though ye strength 
of a single fibre upon the stretch be inconsiderably little, 
yet all together ought to have as much strength to unbend 
ye nerve, as would suffice by outward application of,. 
hand to bend a straight nerve of ye same thickness, the 
dura Mater being taken off. 
~ Sheldrake· further suggests wittily that an object 

whether the axis opticus be directed above it, under it, or 

• A Fellow of Corpus, 7 yean senior to Newton. 
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directly towards it. appears in all cases alike as to figure & 
colour excepting that in y. 3d case tis distincter. ~ pro
ceeds not from ye frame of y. nerves but from y. dis-

o tinctness of y. picture made in y. Retina in that case. 
But in y. first case where y. vision is made by ,. fibres 
above & second where tis made by those below, the object 
appearing alike: he thinks it argues that the fibres above 
& below are of ye same constitution & tension, or at least 
if they be of a differing tension, that that tension has no 
effect on ye mode of vision. but I understand you are 
already made acquainted wth his thoughts. 

It may be further considered that the cause of an 
oqjects appearing one to both eyes is not its appei.riog of 
ye same colour form & bigness to both, but in y. same 
situation or place. Distort one eye & you \Vill see ye 
coincident images of y. object divide from one another & 
one of them remove from y. other upwards downwards or 
sideways to a greater or less distance according as y. 
distortion is; & when the eyes are let return to their 
natural posture the two images advance towards one 
another till they become coincident & by that coincidence 
appear but one. If we would then know why they appear 
but one, we must e {n' quire why they appear in one & y. 
same place & if we would know y. cause of that we must 
enquire why in other cases they appear in divers places 
variously situate & distant one from another. Wor that 
~ can make their distance greater or less can make 
it none at all. Consider whats the cause of their being in 
ye same altitude when one is direotly to ye right hand y. 
other to ye left & what of their being in ye same coast or 
point of ye compas, when one is directly over y. other: 
these two causes joyned will make them in ye same altitude 
& coast at once that is in ye same place. The cause 
of situations is therefore to be enquired into. Now for 
finding out this y. analogy will stand between ye situations 
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of sounds & the situations of visible things. if we will 
compare these two senses. But the situations of sounds 
depend not on their tones. I can judge from whence an 
echo or other sound comes tho I see not ye sounding. 
body, & this judgment depends not at all on y. tone. I 
judge it not from east because acute, from west because 
grave: but be y. tone what it will I judge it trom hence or 
thence by some other principle. And by that principle I 
am apt to think a blind man may distinguish unisons one 
from another when y. one is on his right hand ye other on 
his left. And were our ears as good & accurate at distin
guishing y. coasts of audibles as our eyes are at distin
guishing T coasts of visibles I conceive we should judge no 
two sounds the same for being unisons unless they came 80 

exactly from y. same coast as not to vary from one another 
a sensible point in situation to any side. Suppose then you 
had to do with one of so accurate an ear in distinguishing 
y. situation of sounds. how would you deale with him '! 
Would you tell him that you heard all unisons as but one 
sound? He would tell you he had a better ear then 80. 

He accounted no 'Bounds y. same v h differed in situation: 
& if your eyes were no better at y. situation of things then 
your ears, you would perhaps think all objects y. same, well 

were of T same colour. But for his part he found y' t 
like tension of strings & other sounding bodies did not 
make sounds one, but only of y. same tone: & therefore 
not allowing the supposition that it does make them one, 
the inference from thence that y. like tension of y. optick 
fibres made T object to y. two eyes appeare one, he did not 
think himself obliged to admit. As he found y' tones 
depended on those tensions so perhaps might colours, but 
the situation of audibles depended not on those tensions, & 
therefore jf the two senses hold analogy with one another, 
that of visibles does not, & consequently the union of 
visibles as well as audibles which depends on the agreement 
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of situation as well as of colour or tone must have some 
other cause. 

But to leave this imaginary disputant, let us now 
consider what may be ye cause of ye various situations 
of things to ye eyes. If when we look but wth one eye it 
be asked why objects appear thus & thus situated one to 
another the answer would be because they are really so 
situated among themselves & make their coloured pictures 
in ye Retina so situated one to another as they are & 
those pictures transmit motional pictures into ye sensorium 
in ye same situation & by the situation of those motional 
pictures one to another the soul judges of ye situation of 
things without. In like manner when we look with two 
eyes distorted so as to see ye same object double if it 
be asked why those objects appeare in this or that situation 
& distance one from another, the answer should be because 
through ye two eyes are transmitted into ye sensorium two 
motional pictures by whose situation & distance then from 
one another the soule judges she sees two things so situate 
& distant. And if this be true then the reason why when 
the distortion ceases & ye eyes return to their natural 
posture the doubled object grows a single one is that the 
two motional pictures in ye sensorium come together & 
become coincident. 

But you will say. how is this coincidence made? I 
answer, what if I know not? Perhaps in ye sensorium, 
after some such way as ye Cartesians would have beleived 
or by some other way. Perhaps by ye mixing of ye marrow 
of y. nerves in their juncture before they enter the brain, 
the fibres on ye right side of each eye going to ye right 
side of y. head those on y. left side to ye left. If you 
mention y. experimt of ye nerve shmnck all ye way on one 
side ye head, that might be either by some unkind juyce 
abounding more on· one side ye head yn on ye other, or by 
ye shrinking of ye coate of ye nene whose fibres & vessels 
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for nourishment perhaps do not cross in ye juncture as ,. 
fibres of yemarrow may do. And its more probable t ye 
stubborn coate being vitiated or wanting due nourishment 
shrank & made y. tender marrow yeild to its capacity, 
then that y. tender marrow by shrinking should make 
y. coate yeild. I know not whether you would have ,e 
succus nutricius run along y' marrow. If you would, 'tis an 
opinion not yet proved & 80 not fit to ground an argument 
on. If you say yt in ye CatWBlion & flishes ye nerves only 
touch one another without mixture & sometimes do not 80 

much as touch; 'Tis true, but makes altogether against you. 
flishes looke one way with one eye ye other way with ,. 
other: the Chammlion looks up wth one eye, down wtll 

t'other, to ye right hand wth this, to ye left wth y', twisting 
his eyes severally this way or that way as he pleases. And 
in these Animals which do not look y. same way wlh both 
eyes what wonder if y. nerves do not joyn ? To make 
them joyn would have been to no purpose & nature does 
nothing in vain. But then whilst in these animals where 
tis not necessary they are not joyned, in all others wcIa look 
y. same way wth both eyes, so far as I can yet learn, they 
are joyned. Consider therefore for what reason they are 
joyned in ye one & not in the other. Wor God in y. frame 
of animals has done nothing wthout reason. 

There is one thing more comes into my mind to oltiect. 
Let ye circle D J represent 
the Retina, or if you will the 
end of ye optick nerve cut 
cross. A the end of a fibre 
above of most tension, C y' 
end of one below of least 
tension. D & G y. ends of 
fibres above on either hand 
almost of as much tension as 
.A, F & J the ends of others 

A. 

B. 

J. 
O. 
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below almost of as little tension as C. E ye end of a fibre 
of less tension then A or G & of more then Cor. J. And 
between ...4. & C, G & J there will {be} fibres of equal tension 
wth E because between them there are in a continual 
series fibres of all degrees of tension between ye most 
tended at .A & G & least tended at C & J. And by the 
same argument that 3 fibres E, B & H of like tension 
are noted let the whole line of fibres of the same Degree 
of tension running from E to· H be noted. Do you now 
say yt ye reason why an object seen wth two eyes appears 
but one is that ye fibres in y8 two eyes by rh 'tis seen are 
unisons? then all objects seen by unison fibres must for 
ye same reason appear in one & y8 same place that is all ye 
objects seen by the line of fibres E B H running from one 
side of the eye to y8 other. ffor instance two stars one to 
y8 right hand seen by y8 fibres about H, the other to ye left 
seen by ye fibres about E ought to appear but one starr, 
& so of other objects. ffor if consonance unite objects 
seen wth the fibres of two e1es much more will it unite 
those seen W'h those of ye same eye. And yet we find it 
much otherwise. What soever it is that causes the two 
images of an object seen with both eyes to appear in' y8 
same place so as to seem but one can make them upon 
distorting ye eyes separate one from ye other & go as 
readily & as far asunder to ye right hand & to y8 left as 
upwards & downwards. 

You have now ye summ of what I can think of worth 
objecting set down in a tumultuary way as I could get 
time from my Sturbridge ffair mends. If I have any 
where exprest myself in a more peremptory way then 
becomes ye weaknes of ye argument pray look on that as 
done not in earnestness but for ye mode of discoursing. 
Whether any thing be so material as yt it may prove any 
way useful to you I cannot tell. But pray accept of it 
as written for that end. ffor having laid Philosophical 
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speculations aside nothing but ye gratification of a friend 
would easily invite me to so large a scribble about things 
of this nature. 

sr I am 
yor humble Servant 

Trin. ColI. Cambro Sept. 12th. 1682. 

No. XXI. 

NEWTON TO BRIGGS. 

Isaacus Newtonus Doctori Gulielmo Briggio. 
Vir Clarissime, 

Hisce tuis Tractatibust duas magni nominis scientias 
uno opere promoves, .Anatomiam dico & Opticam. Or
gani enim (in quo utraque versatur) artificio summo con
structi diligenter perscrutaris mysteria. In hujus dis
sectione peritiam & dexteritatem tuam non exiguo oHm 
mihi oblectamento fuisse recordor. Musculis motoriis 
secundum situm suum naturalem eleganter a te expansis. 
cmterisque partibus coram expositis, sic ut singularum. usus 
& ministeria non tam intelligere liceret quam cemere, 
efFecerat dudum ut ex cultro tuo nihil non accuratum 
sperarem. N ec spem fallebat eximius ilie Tractatus Ana
tomicus, quem postmodum edidisti. Jam praxeos hujus 
QlCpl{3E&QII pergis ingeniosissima Theona instruere & exor
nare. Et quia Theoriis condendis aptior extiterit, quam 
qui phmnomenis accurate observandis navant operam' 
N ervos opticos ~ capillamentia fJarie tenaia constare sup
ponis, eaque magis esse tensa qUIll per iter longius porri
guntur; ex diversa autem tensione fieri ut objectorum 
partes singulm non coincidant & confundantur inter se, sed 

• From the orieiDa! in the British Museum, Add. MSS. 4237. (ol. 34-
l' i. e. Opc1ud_8f'dp/tio, Cutab. 1676 (2nd Ed. Lond. 1687) and IUs Til,., of 

Vision. 
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pro situ suo naturali diversis in locis appareant; & capiUa
mentU amborum oculorum lequali tensione factis cMCOrdi
buB, geminas objectorum species uniri. Sic ex tensione 
chordarum, qua soni vel variantur vel concordant in Mu
sica, colligere videris quid fieri debet in Optica.. Simplex 
etenim est Natura, & eodem operandi tenore in immensa 
efl'ectuum varietate sibi ipsa constare solet. Quanto vero 
magis in sensuum cognatorum causis? Et quamvis aliam 
etiam horum sensuum analogiam suspicari possim, ingenio
sam tamen esse quam tute excogitasti, certe nemo non 
lubenter fatebitur. Nec inutilem censeo Dissertationem 
ultimam qua diluis objectiones. lode Lector attentus & 
pleniUs intelliget Hypothesin totam, & in qUle8tiones incidet 
vel tuis Meditationibus illustratas, vel novis experimentis 
& disquisitionibus posthac dirimendas. Id quod in usum 
cedet juventuti Academical, & provectiores ad ulteriores in 
Philosophili progress us manuducet. Pergas itaque, vir 
ornatissime, scientias hasce prmclaris inventis, uti facis, 
excolere; doceasque difficultates causarum naturalium tam 
facile Bolertm vinci posse, quam solent conatibus vulgari
bus difficulter cedere. 
DGbam Ct:mtabrigice 7 Kal. Maii. 

1685. 

No. XXII. 

Vale-. 

Paper of Directions given by Newton to Bentley, respecting the Books 
to be read before entering upon the Principia. Date probably 
about July 1691. 

In 1691 the vigorous mind of Richard Bentley, who was then in his 
30th year, was attracted to the revelatioD8 which the Principia had 
announced to the philosophical world some four yean before, and with 

• This letter is prefixed to the Latin Venjon of Brigp', Th""., tof Vuima (made at 
Newton's request) Lond.l685. 

18 
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the view of making himself acquainted with the "Oreat Charter fl 
Modem Science," as that immortal work is called by Dr Whewell, he 
applied through his friend W. Wotton to John Craige, a mathemati
cian of some eminence, for advice as to the course of reading to be rot. 
lowed preparatory to the study of the volume itself. The appalling 
list of authors which Craige sent him (June 24, 1691; see Bentley·s 
Corresp. p. 736) probably induced him to repair to the fountain head, 
and the paper now before us was the result of that step. 

That Bentley studied the Principia to 80me purpose was shewo by 
his two last sermon8 at the Boyle Lecture (founded by the Will of 
Robert Boyle, who died Dec. 31,1(91) in November and December or 
~he following year, which Jed him to consult our philosopher again 
upon some points that arose in them requiring elucidation. See New
ton's four Letters to Bentley in 1692 and 1693. (Bentley's CorreIp.) 

Next after Euclid's Elements the Elements of ye C.omc 
sections are to be understood. And for this end you may 
read either the first part of ye Elementa Curvarum of John 
De Witt, or De la Hire's late treatise of ye conick sec
tions, or Dr Barrow's epitome of Apollonius. 

For Algebra read first Barth t 01 } in's introduction & 
then peruse such Problems as you will find scattered up & 
down· in ye Commentaries on Cartes's Geometry & other 
Alegraical {sic I writings of Francis Schooten. I do not 
mean yt you should read over all those Commentaries, but 
only ye solutions of such Problems as you will here & there 
meet with. You may meet with De Witt's Elementa 
curvarum & Bartholin's introduction bound up together 
wtb Carte's Geometry & Schooten's commentaries. 

For Astronomy read first ye short account of t 
Copernican System in the end of Gassendus's Astronomy 
& then 80 much of Mercator's Astronomy as concerns t 
same system & the new discoveries made in the heavens 
by Telescopes in the Appendix. 

These are sufficient for understanding my book: but if 
you can procure Hugenius's Horologium osciJlatorium, the 
perusal of that will make you much more ready. 

At ye first perusal of my Book it's enough if you under· 
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stand ye Propositions wth some of y. Demonstrations web 
are easier then the rest. For when you understand ye 
easier they will afterwards give you light into ye harder. 
When you have read ye first 60 pages, pass on to ye 3d 

Book & when you see the design of that you may turn 
back to such Propositions as you shall have a desire to 
know, or peruse the whole in order if you think fit-. 

Memorandum 
by Bentley. 

"Directions from M' Newton by his own Hand" 

No. XXIII. 

NEWTON TO LOOKE. 

The first few lin811 of the letter are wanting. J.ocke had sent him 
some of Boyle's red earth, which that philosopher had a recipe for 
combining with mercury 80 as to "multiply" gold. In a letter written 
on the 2nd of the following month, Newton" dissuades" Locke" from 
too hasty a trial of this recipe," which he states to be "imperfect and 
useless." Lord King's Life of Locke, I. 412 • 

• • • • • • • • 
as I can. You have sent much more earth then I ex
pected. For I desired only a specimen, having no inclination 
to prosecute the process. For in good earnest I have no 
opinion of it. But since you have a mind to prosecute it 
I should be glad to assist you all I can, having a liberty of 
communication allowed me by Mr B. in one case which 
reaches to you if it be done under ye same conditions in wb 

I stand obliged to Mr B. ffor I presume you are already 
under the same obligations to him. But I feare I have lost 
y. first & third part out of my pockett. I thank you for 

• From the original, given, with Newton's four lettel'8 to Bentley, by Cumberland to 

Trinity Colleg.!. 
18-2 
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what you communicated to me out of yor own notes about 
it. sr I am 

Cambridge Jul 7th 

1692. 

yor most humble Se"' 
Is NJl:WTON 

When the hot weather is over I intend to try the begin
ning- tho ye success seems improbablet. 

For JOlIN LOOK, Esq. at Mr. P AULBN'S in DorM Cotwa 
in CAanflll Row in WuemifllUr. 

No. XXIV. 

NEWTON TO LEIBNIZ. 

In answer to a letter of I..eibniz dated fi Mart. 1693, printed in Raphaoo'. 
Hili. of FIUlllioru, p. 119. Leibn. Opp. m. 4Bf. 

Celeberrimo Viro 

Godefrido Gulielmo Leibnitio 

Is.u.cvs NEWTON S.P.D. 

Literle tUIe, cum non statim acceptis responderem, 
e manibus elapse inter schedas meas diu latuere, nec in 
eas ante hesternum diem incidere potui. ld quod me 
moleste habuit, cum amicitinm tuam maximi faciam, teq: 
inter summos bujus sreculi Geometras a multis retro aDDis 
babuerim, quemadmodum etiam data omni occasione tea
tatus aim N am quamvis commercia philosophica & mathe
matica quammaxime fugiam, tam en metuebam ne amicitia 
nostra ex silentio decrementum acciperet, idq: maxime 
cum Wallisius noster Historiam AlgebrlB in lucem denuu 

• i. e. the lirat or the three putB of the recipe. the efFect or which. a«ordiar 10 

Bo,le. wu the production or a mercury which would grow hot with IIOld. 
t From a traDICript obligingl, made for me by Lord Lovelace. 
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missurus nova Aliqua e literls inseruit quas olim per 
manus DDi Oldenburgi· ad te conscripsi, & sic ansam mihi 
dedit ea etiam de re ad te scribendi. Postulavit enim ut 
methodum quandam duplicem aperirem quam Iiteris trans
positis ibi celaveram. Quocirca coactus sum qua potui 
brevitate exponere methodum meam fluxionum quam hac 
celaveram sententia. Data ~quatione quantitatu qttOtcunque 
fttumtu involvente invenire jluzionu, t vice tl6raa. Spero 
autem me nihil scripsisse quod tibi non placeat, et siquid 
sit quod reprehensione dignum cenSea8, ut Iiteris id mibi 
significes quoniam amicos pluris facio quam inventa ma
thematica. 

Reductionem quadraturarum ad Curvarum rectmca
tiones - quam desiderare videris, inveni talem. Sit Curvm 
cqjusvis abscissa m, ordinata y, et area a II, posito quod 
a sit data quantitas fluat III uniformiter, sitque ejus fluxio 
• - a, et ipsius y sit fluxio y. A dato puncto D in recta 
positione data DE sumatur DB - m, et agatur indefinita 
BOG ea lege ut cosinus anguli DBG sit ad Radium ut 
fluxio gt ad fluxionem • - a, et inveniatur curva FG quam 
recta BG perpetuo tangit. Id enim semper fieri potest 

• Twenty-six yean later this problem, whieb Euler ealls" celebre illud problema 
multum inter Geometru ag'itatum," W&8 proposed by Hermann in the Leipsic Aeta 
(Aug. 1719), and w&8solved by him in the number for Apr. 1723, and by J. Bemonlli 
in the number for Aug. 1724. The latter sbeW\! bow to obtain a more generaisoJution. 
See also Newton's Geomm-ia .tf .... lytica (Honley. I. 5(8), bis Letter to Oldenburg, 
Jun.23,1673, and Enler, C __ nl. P'lf"OJI' Tom. v. p. 171. We find no allusion to 
Newlon's solution in &Dy of Leibniz'. pnblisbed lettem or papers. In the figure FD 
sbould be a straigbt line. 

The following may &8Iist some readers in verifying Newton's construction. Let 
X, Y be the co-ordinates of the required curve, on the length of whOl8 arc (S) tbe 
area of tbe proposed cu"e is to be made to dl!pend. Then S - Id. Y 'llf+p •• (II X = PII Y) 

-- rYPdP 
=YVl+P'- J .. il+po· 

P u y(a'-yI) d.~ 
Aaume YIIP-U&Dd vl +pt=:; and X will befound=--•• - Ty-~' 

(a' _yt)' d~ 
and Y--a-.- dy' 

t ftuzio y.] This sbould be either" ftuzio ; .. or ita equal" y." 
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Geometrice ubi fluxionum t~ & " relatio geometrica est. 
Sit G punctum contact6s, et ubi 
punctum B incidit in punctum D, 
incidat punctum G in punctum F. 
In tangente BG sumatur GO ~qualis 
curvre GF, et eH requalis recta3 FD, 
et erit BH - z. Qua inventa habe-
tur area quresita air. :E 

Qure vir summus Hugenius in ingeniosa 
sunt *. Parallaxis solis minor videtur quam ipse statueram, 
et motus sonorum forte magis rectilineus est. at cmlos 
materia aliqua subtili nimis implere videtur. Nam cwn 
motus celestes sint magis regulares quam si a vorticibus 
orirentur, et leges alias observent, adeo ut vortices non ad 
regendos sed ad perturbandos Planetarum et Cometarum 
motus conducant, cumque omnia clelorum et maris phlr
nomena ex gravitate sola secundum leges a m~ descriptas 
agente accurate quantum sentio sequantur, et natura. sim
plicissima sit, ipse causas alias omnes abdicandas judicavi 
et celos materia omni quantum fieri licet privand08, ne 
motus Planetarum et Cometarum impediantur aut reddan
tur irregulares. At interea si quis gravitatem una cum 
omnibus ejus legibus per actionem materire aliCujU8 8ubtilis 
explicuerit, et motus Planetarum et Cometarum ab hac 
materia non perturbatos {aiel iri ostenderit, ego minime 
adversabor. Colorum phlenomena tam apparentiwn ut 

loquuntur quam fixorum rationes certissimas me invenisse 
puto, sed a libris edendis manum abstineo ne mihi lites ab 
imperitis intententur et controversial. Alius est New-

• In an "Addition" to bis .. Discoul'8 de la CaU!18 de la Peaanteur." Leid. 1691). 
Nic. Falio writing to Hu,gen8 from London, Feb. 24, 1000, .. ,.: "1\Ir. Newton, 

Mr., recevra parfaitement bien tout ce que VOUI avez dit. Je I'ai trouv6 tant de fOit 
pret. corriger IOn livre sur des cbosea que je lui diaois, que je ntai pll _z admirer sa 
racili~, et particulierement .ur lea endroitl que VOUI attaquez. II. quelque peine i 
entendre Ie Fran~ois, maia il.'en tire pourtant avec un dictionaire." Again, Apr. 11 : 
.. Mr. Newton, Mr., m'a assur6 qutil prenit en fort bonne part tout ce qui eat daDI 
Ie trai~ de I. cause de la peaauteur." 
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tonus-, cujus opera in Jibrorum editorum indicibuB tibi 
occurrunt. His contestari volui me tibi amicum intcger
rimum esse & amicitiam tuam maxime facere. Vale. 
Daham Cantabrigim, Octob.l3-. 1693t. 

Utinam rectificationem Hyperbolm quam te invenisse 
dudum significasti in lucem emitteres. 

No. XXV. 

NEWTON TO HAWES. 

Mr Edward Paget, Fellow of Trinity College, and Mathematical 
Master at Christ's Hospital, drew up in 1694 a scheme of reading for 

• This refers to the following pueage in Leibniz's letter: " In librorum apud Anglos 
editorum Indic:ibU8 occurrere mihi aliquoties libri Mathematici autore N eutono, sed 
dubitavi a Te essent, quod vellem, an ab alio homonymo." The author in question 
was John Newton, D.D., a writer of mathematicalachool.booka. Momof was probably 
thinlr.ing of this same "Doctor," when he called our philosopher" Medicus Angina." 
(Tile passage alluded to occurs in a posthumous part of the Polyltutor, but was written, 
apparenLly, DOt long after the publication of Newton's Analysis of Solar Light. The 
expression is retained in Fabricius's editions of the worlr. 1732 and 1747. Morhof died 
in 1(91). The title is retailed by Suius Dnoma.t. v. 120: .. Isaacus NewtonU8 Wool. 
8tropensis Anglus, Medicus, Mathematicus et PhiiOlophus 1.0ndineDlis..... Compare 
Report of Committee of House of Commons on abuses in the Mint (Apr. 8, 1(97), in 
which, ou the l\foneyers alleging' themselves to be a Corporation, it is ~tated that" Dr 
Newtou, present Warden of the Mint, declared that he had never seen any such Grant 
or Patent to the Moneyers; and believed they had no other Charter, but the reneral 
Charter of the Mint, which he bad in his possession," &c. Ruding's .dnnal. of the 
Coinage, III. 536, MO. (London, 1817). 

Dr Henry Newton, Envoy Extraordinary (1704-1710) to the Grand Duke of 
TUICllDY and Republic of Genoa, tells us that he occasionally received compliments 
that were intended for h~ illustrious name~e: "Et multa adhuc expectant [ltaliJ a 
Summo Mathematico ejusdem mecum C08nominis, (inde aliquoties contigit ex errore 
nominis, me quoque non meis laudibus ornari) pr_lbm vetO Mundum qualem Deus, 
ipsi quoque Hobbesio, ..£ternus Geometra, ab initio formaverat, atque sapientiseimuB 
Creator in mensura, & numero & pondere diaposuerat; sed intellectu fadlem, non 
solum Mathematicia, nec quidem i\Iis ex plebe, lerendum intuendumque; sicque ille 
demum optime, sibi, Patriz, omDi denique·Posteritati coosu)at." Letter from }lorence, 
Oct. I, 1705, in his Eputol« ... LUCie, 1710. As a lort of compemation a letter of 
thlUlb from Lord Cowper has been recently published as add~ to our philoso. 
pher, which I strongly suspect was intended for the author of the worlr. jUlt quoted. 
(Lord Campbell's Chancellor., IV. 341.) 

t Partly from Crelle's Journal, Band XXXII. (where a portion of the letter is 
lithographed from the original in the Royal Library at Hanover), and partly from a 
copy in the British Museum, Add. MSS. 6399. fol. 66, which seems to have come to 
the Museum with Cole's Collections. The letter h .. been recently printed in the 
edition of Leibniz's works now in course of publication at Berlin. 
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the boys under his care. At • meeting of the Committee of the Schools 
. of the Hospital on the 9th of May, Mr Hawes, the Treasurer, was 
.. desired when he goes to Cambridge on Friday next to take with him 
a copy of the old and new schemes, and advise with the Professor and 
other Mathematicians in the University concerning them, and get their 
opinions in writing which of the two schemes they judge best." New
ton's opinion of their respective merits is conveyed in this letter, which 
was sent enclosed in another to Paget • 

.for NalMfI,(J,f/, HaweI, EItJ. 
Sl' 

I now returne you the papers you left in my hands. 
The two Schemes of learning I have compared, and find 
that the old one wants methodiZing & enlarging; the want 
of method you may perceive by these instances. 

1. Arithmetick is set down preposterously in the 12tl 
Article after almost all the rest of Mathematicks. ft"or a 
man may understand and teach ArithmetJck wthout any 
other skill in Mathematicks, as writing Masters usually doe. 
but wthout Arithmetick he can be skilled in noe other 
parte of Mathematicks, & therefore Aritbmetick ought to 
have been set downe in the very first place as the ffounda
tion of all the rest. 

2. The parts of Arithmetick are set downe in severall 
Articles preposterously. ffor Decimal Arithmetick and the 
Extraction of roots are enjoined in the :rt Article before 
the boyes have learnt Arithmetick in integers & vulgar 
fractions. Then in the 4th & 8th Articles they are eqjoined 
Logarithms. And after all this they are required in the 
12th Article to learn Arithmetick in generall. as if they had 
learnt nothing of it before. • 

3. Geometry and Trigonometry are confounded to
gether in the first Article, and again in the 4th. Whereas 
Geometry ought to have made one Article and Trigono
metry another. ffor these are accounted distinct sciences. 

4. The use of Logarithms wc:h is set downe in the 8th 

Article, ought to have preceded that of Artificial Sines" 
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Tangents rh is in the 4th ft'or how can any man under
stand the Logarithms of Sines and Tangents, before he 
understands the Logarithms of Numbers in generall. 

5. The doctrine of the Globes is set down in the 11th 
Article and the projection of the Sphere or globe and 
making of Maps is set down in the 10th. whereas the doc
trine of the globes ought to precede the projection of 
the sphere & making of Maps. ft'or how can any man pro
ject the lines on a sphere or globe into Maps, before he is 
taught what those lines are ? 

6. The 10th Article is worded improperly. ft'or instead 
of saying, The projection of the Sphere in circles or globe in 
a plain diverB wayu, It should have been said The projec
tion of the Sphere or glo1!.e in circles on a plain diuerB wayu, 
ft'or the projection of a apher, in circles and that of a Globe 
in a plain are neit~er equipollent phrases, nor branches of 
a distinction, & therefore cannot be put together disjunc
tively (as they are in this Article) wthout an impropriety of 
speech. 

7. The Rule for finding the Latitude by the Sun or 
St&rrs in the sixth Article, and the questions of plane Sail
ing wth the use of the plane Sea Chart in the seventh, 
ought to have come after the Doctrine of the globes, & the 
making of Maps or Charts; & yet these are set after the 
other in the 10th and 11th Articles. Soe woe in the second 
Article, the making of the Scale of hours, Rumbs and 
Longitude, is improperly joyned with the Rule of three, & 
more improperly set before the doctrine of ye Globes. And 
in generall the whole- scheme is soe confused & imme
thodical, as makes me think that they who drew it up, 
had noe regard to the order of the things, but set them 
downe by chance as they first thought upon them, wthout 
giving themselves the trouble to digest and methodise the 
heap of things they had collected together; weh makes me 
of opinion, that it will not be for the reputation of the 
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fFoundation to continue this scheme any longer wlllout put
ting it at least into a new forme. 

But then for the things it conteins I account it but 
mean and of small extent. It seems to comprehend little 
more then the use of Instruments, and the bare practise of 
Seamen in their beaten road, web a child may easily learn 
by imitation, as a Parrot does to speak, wlhout understand
ing in many cases the reason of what he does; & wch an 
industrious blockhead, who can but remember what he 
has seen done, may attain to almost as soon as a child 
of parts, and he that knows it is not assisted thereby 
in inventing new things & practises, and correcting old 
ones, or in judging of what comes before him: Whereas 
the Mathematicall children, being the flower of the HOB

pitall, are capable of much better learning, & when well 
instructed and bound out to skilfull Masters, may in time 
furnish the Nation web a more skilfull sort of Sailors. 
Builders of Ships, Architects, Engineers and Mathematica1l 
Artists of all sorts, both by Sea and Land, then fFrance can 
at present boast of. The defects of the old scheme you 
may understand by these instances. 

1. It conteins nothing more of Geometry than what 
Euclid has in the beginning of his first book, and in the 
10tb and 12tb propositions of his sixth booke. All which is 
next to nothing. 

2. There is nothing at all of symbolical Arithmetick, 
web tho' not requisite in the vulgar road of Seamen, yet to 
an inventive Artist may be of good use. 

3. The taking of heights and distances, and measuring 
of planes and solids is alsoe wanting, tho of frequent use. 

4. Nor is there any thing of spherical Trigonometry, 
tho the foundacon of a great many usefull Problems in 
Astronomy, Geography and Navigation. 

5. Neither is there any thing of Sayling according to 
the severall Hypotheses, nor of Mercators Chart, nor of 
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computing the way of Ships tho things weh a Sailor ought 
not to be ignorant of. 

6. The finding the difference of Longitude, Amplitude, 
Azimuts and variation of the compass is alsoe omitted, 
tho these things are very usefull in long voyages, such as 
are those to the East Indies, and a Mariner who knows 
them not is an ignorant. 

7. Nor is there one word of reasoning about force 
and motion, tho it be the very life and Soul of Mechanical 
skill and manual operations and there is nothing soe Me
chanical as the frame & managemt of a ship. By these 
defects it's plain that the old scheme wants not onely 
methodizing, but alsoe an enlargemt of the learning. Wor 
some of the things here mentioned to be wanting, are 
requisite to make a Mariner skilfull in the ordinary road, 
and the rest may be often found usefull to such as shall 
become eminent for skill & ingenuity, either in Sea aft'aires, 
or such other mechanicall offices and imployments, as the 
King may have occasion in his Yards, Docks, Worts, and 
other places, to intrust them with. 

Now the imperfections of the whole scheme are pretty 
well supplyed in that new one web is proposed to be esta
blished. ft'or this is methodical, short & comprehensive. It 
excells the old one beyond comparison; I have returned it 
to you, wth some few alterations for making the affinity, 
coherence and good order of the severall parts of the 
learning, more cleare and conspicuous, & supplying some 
defects. The alterations are of noe very great moment, 
excepting the addition of the last Article, weh conteins the 
science of Mechanicks. The rest is as perfect as I can 
make it without this Article. whether this should be added 
may be a question, but since you concur wtb me in the 
affirmative, l'le set downe my reasons for the addition. 
Wor wthout the learning in this Article, a Man cannot be 
an able and Judicious Mechanick, & yet the contrivance & 
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managemt of Ships is almost wholly MechanicaL Tis 
true that by good naturall parts some men have a much 
better knack at Mechanical things then others, and on that 
accot are sometimes reputed good Mechanicks, but yet 
wtbout the learning of this Article, they are soe ffarr from 
being soe, as a Man of a good Geometrical head who never 
learnt the Principles of Geometry, is from being a good 
Geometer. ft'or whilst Mechanicks consist in the Doctrine 
of force and motion, and Geometry in that of magnitude 
and figure: he that can't reason about force and motion, 
is as far from being a true Mechanick, as he that can't 
reason about magnitude and figure from being a Geometer. 
A Vulgar Mechanick can practice what he has been taught 
or seen done, but if he is in an error he knows not how 
to find it out and correct it, and if you put him out of 
his road, he is at a stand; Whereas he that is able to 
reason nimbly and judiciously about figure, force and 
motion, is never at rest till he gets over every rub. Expe
rience is necessary, but yet there is the same difference 
between a mere practical Mechanick and a rational one, 88 

between a mere practical Surveyer or Guager and a good 
Geometer, or between an Empirick in Physick and a 
learned and a rational Physitian. Let it be therefore 
onely considered how Mechanical the frame of a Ship is, 
and on what a multitude of forces and motions the whole 
business and managemt of it depends, And then let it be 
further considered. whether it be most for the advantage of 
Sea affaires that the ablest of our Marriners should be but 
mere Empiricks in Navigation, or that they should be alsoe 
able to reason well about those figures, forces, and motions 
they are hourly concerned in. And the same may be said 
in a great measure of divers others Mechanical employ
ments, as buildings of ships, Architecture, ft'ortification, 
Engineering. ft'or of what consequence Mechanical skill is 
in such Mechanical employments may be known both by 
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the advantage it gave of old to Archimedes in defending 
his City against the Romans, by rb he made himself soe 
famous to all future ages, and by the advantage the ffrench 
at present have above all other Nations in the goodness of 
their Engineers. ft'or it was by skill in this Article of learn
ing that Archimedes defended his City. And tho the 
ffrench Engineers are short of that great Mechanick, yet 
by coming nearer to him then our Artificers doe, we see 
how well they fortify and defend their owne Cities, and how 
readily they force and conquer those of their Enemies-. 
You may consider to what perfection that Nation by their 
Schooles for Sea-Officers had lately brought their Navall 
strength, even against all the disadvantages of nature, and 
yet your schoole is capable of out-doeing them, ft'or their's 
are a mixture of all sorts of capacities, your's children of 
the best ~ selected out of a great multitude. 

Their's are young men whose faculties for learning 
begin to be as stiff and inflexible as their bones, and whose 
minds are prepossest & diverted with other things, yours 
are children whose parts are Limber and pliable and free 
to receive all impressions. A great part of their schools 
are scarce capable of much better learning than that in 
your old scheme, your's have already shewn by experience 
that they are capable of all the learning in the new one, 
except the last Article, wcb has not yet been taught them, 
and yet after they have learnt the rest, will prove noe 
harder then that wcb they had learnt before. And as your 
children are a select Number for parts, and capable of all 
the learning here proposed, and it will be for the Honour 
& advantage of the Nation to introduce a new spirit of 

• The capture of Monll in 1691, that of Namur in 1692, aDd of Charleroi in 1693, 
were among Vauban', recent triumphe. When Newton wrote the above remarlte he 
probably little anticipated the example that would be let by .. that nation" to his own 
COUDtry in paying a tribute to bis geniul. The" NewtoD" in the French sleam navy 
is a corvette of 26 guDII, 220 bone power. 
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usefull learning among the Seamen, soe it will give your 

children a higher reputation for preferrment. And I take 
it to be for the Honour of both King Charles his memory 
and of the foundation, that this School should be as learned 
for Sea aWaires as you can well make it; and probably it 
was his designe and will, it should be soe, tho all this learn
ing was not started when he founded it. If you admit this 
learning, your school will certainly grow into greater repu
tation, & may be thereby more apt to stir up new Bene
factors and set a Precedent of good learning to all future 
foundations of the same kind, and if you admit it not, your 
scheme of learning will be imperfect and leave roome for 
future foundations to outstrip yours, web I beleive would 
not be for it's honour. Wor the scheme of learning, as I 
now returne it to you is an entire thing web cannot well 
want any of it's members. Wor 'tis nothing but a combina
tion of Aritbmetick, Geometry, Perspective and Mecha
nicks, I mean Geometry as well in sphericall surfaces as 
in plane ones. Geometry is the foundation of Me
chanicks, & Mechanicks the accomplisbmt & Crown of 
Geometry, & both are assisted by Arithmetick for com
puting and perspective for drawing figures: Soe that any 
part of this Systeme being taken away the rest remaines 
imperfect. These considerations have moved me to pro
pose this Article to you, but perhaps the Governors may 
see reasons against it of greater weight ..,eb I am not yet 
acqted with, & therefore lonely propose this business and 
leave it wholly to their prudence. 

The Main difficulty that I can think of, is, that the 
learning of this Article may take up too much of the 
childrens time. And yet if for all the rest of their learn
ing they are allowed (as you tell me) but two yeares & 
halfe I question not but another halfe yeare would he 
abundantly sufficient for this addition, and then they would 
goe to sea wtb a complete Systeme of Mathematicall learn-
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ing. And perhaps it may be more for their advantage to 
spend this haIfe yeare at schoole in an important part of 
learning w:h they cannot get at Sea, then at Sea in learn
ing what they will afterwards learn there more readily if 
well instructed at School, before they goe thither. 

If two yeares were not at first thought too much for the 
old scheme of learning wch (before the addition of the 
Article of taking prospects) was very meane and narrow; 
four or five yeares for this new scheme would be but a 
moderate allowance at that reckoning, & therefore tis very 
much if they can learn it in three. And yet perhaps 
they may run through all the parts of it in two yeares and 
an haIfe; but not soe well: And I would advise that they 
should rather be allowed three full yeares, then be sent 
away smatterers in their learning. 

But whether they be allowed two yeares & an haIfe or 
three yeares, I conceive the time of their examination 
ought to be stated. ffor the liberty wch the Masters of 
Ships have had of taking away the boys sometimes before 
they had gone through the whole course of their Mathe
maticalllearning, seems to me a mischief weh may deserve 
a reformation. ffor the sending abroad unripe boys can be 
neither a reputation to the School, nor advantage to the 
Nation; Such boyes being not onely less knowing then 
others, but alsoe less able to make use of what they have 
learnt, & more apt to forget it, as smatterers in a Gramar 
school doe their Latine. 

Nor doe I see how the genius & method of the School 
in goeing through the whole course of the Mathematicall 
learning can be carried on soe evenly and advantagiously, 
as when ye Mathemll Master shall be at a certainty in the 
Number of Scholars, & in the time against which he is to 
make them fit. As the constitution now is you leave a bad 
Mathematicall Master a liberty of making excuses when 
ever he shall prove negligent, & discourage a good one 
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by the uncertainty of his business & method & of the satis
faction & reputation of bringing his Schollars to perfection. 
& alsoe by leaving him exposed to such humours as may 
desire by that meanes to take opportunity of hurting him 
in his business or reputation: whereas it's your interest 
to make the place as desirable as you can, that when it 
becomes void you may have the greater choice of such men 
as are fittest for it, & encourage them to goe on cheerfully 
with their duty. And if it may be for the credit & interest 
of y~ foundacon not onely that the boyes should be wen 
learned, but alsoe that they should be placed abroad wtIl 
the best Masters, & the appointing two solemn times every 
yeare .for examining five boyes at a time & binding them 
out apprentices may draw together a greater choice of 
good Masters then in the petty examinations at present, 
As a ffair draws together a greater Number of Chapmen 
than little markets doe: If the giving publick notice of 
those times may alsoe make the thing more solemn & 
more known to the Nation, & thereby conduce to the 
honour of the foundation, & probably to the stirring up of 
new Benefactors: I should think the coqjunction of soe 
many advantages may wen deserve an establishment, unless 
there should be some great objection against it well I am 
not yet aware 01. ffor you have told me that when the 
boyes have run through their course of learning there will 
be noe danger of their not meeting with Masters at the 
next publick examination, and if any of them should then 
happen to fail of Masters. they would at all times after 
that be at liberty to goe with such Masters as could be 
met with. And as for the Examinations I should think 
that the more publick they are, the more the School will 
be concerned for its reputation, & the greater will be the 
reputation rb it may get by the good performance of the 
boyes. If there be any advantage in puhlick Examinations. 
the more publick they are the greater the advantage: if in 
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private ones the Governors may have it at their Visitations 
by able and diligent Examiners wth as much privacy and 
severity as they please: And if more such examinations 
shall upon any occasion be found requisite, yet I con
ceive they should be made onely by Examiners appointed 
by the Governors, & obliged, soe soon as the Examination 
is over to give an account to the Governors, & to noe body 
else wthout their permission, of what ever they find amiss. 

When the boyes are sent to Trinity house to be pub
lickly examined perhaps it would not be amiss that the 
Mathematicall Master send along wtb them a larger & more 
particular draught of the things they have been taught, & 
are prepared to be examined in, then that scheme of learn
ing web you establish, and that the draught of every Master 
with the alterations from time to time made in it and the 
Number of the boyes who at every examination answer 
well and readily to the things therein, be kept upon record 
in the school as a standard of the learning web the boyes 
are capable of wthjn the time allowed them. 

And when the boyes are put out apprentices, they may 
be exhorted or obliged by the Governors to communicate 
to the School (in gratitude to the place of their education) 
such accurate observations, curious discoveries and select 
draughts as they shall make abroad in their Voyages and 
ffactories for rectifying the longitudes and situation of 
places in the Maps, or otherwise improving Geography, 
Hydrography, Navigation, the building of Ships, Trade or 
any valuable knowledge of remote Nations or Regions. And 
these or other curiosities communicated by them may be 
kept together in a convenient place as an Ornament of the 
Schoole to be consulted upon occasions. I have hitherto 
considered onely the Kings ffoundatioD, and herein I 
have been free in comparing the old & new schemes of 
learning, and speaking my thoughts about them, because, 
as you told me, it was desired. I hope it will give noe 

19 
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oft'ence to any body. ft'or at the first founding of the 
Schoole, the old scheme might serve very well for a tryall, 
till it was known what learning such young children JDight 
be capable of. And I presume that the Mathematicians 
who drew it up, intended for them nothing more then part 
of that learning which is taught to persons of riper age in 
the ffrench Schools, and thought it more advisable to leave 
the method of the things to the Mathematical Master, 
then to be accurate in what could not be made perfect. 
The conjunction of Mr Stones ft'oundation - with the Kings 
seems to be well designed: ft'or as both the Honour and 
Interest of the Kings ft'oundation is consulted by making 
Mr. Stone's subservient & usefull to it: Soe it is both for 
the Honour of Mr. Stone's ft'oundation to have this relation 
to the King's, and for the Interest of it, that his boyes 
may be preferred to the King's, where they will be bound 
out Apprentices wtb a better allowance. But care should 
be taken that the Kings boyes be not retarded in their 
learning, by joyning wtb them too great a Number of other 
boyes of inferior parts, soe as to hinder them from getting 
through their scheme of learning within the time limited. 

I like well the designe of establishing some Latin 
Authors to be read in the Schoole, because the best 
Mathematicall books are in that language, & by useing 
the boys to Mathematicall Latin, they will be enabled to 
understand them. The 8yn0p8i8 Algebraica and WarcLt 
Trigorwmetry are well chosen and soe is Euclidu ftOV(I 

methodo in regard of the short time allowed the boyes. 
Yet Euclid himself (suppose in Barrow's edition) would doe 
them more good if it could be compassed within the time, 
and would be more usefull to them in reading other 
Authors afterwards. And therefore the Governors may 

• HeDr, StoDe had, in 1693, bequeathed the bulk of hi. propert, to the Hoapital. 
of which at leut £50 a ,ear wu to be devoted to the improvemeDt of the mathematical 
departmeDt of the achool. 
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establish, if they think fit, that the Boyes read either 
Euclidu nova methodo or else at the discretion of the Ma.. 
thematicall Master the first six books of Euclidu ElementB 
in Barrows edition for plane Geometry and the 11th and 
12th books thereof for Solids. ft'or soe the Mathematicall 
Master will be at liberty to read the Elements themselve!$ 
soe soon as he finds he can compass it and the rest of the 
scheme wthin the time limited. As for the Doctrine of the 
Sphere the first book of Mercator's AstrMlOmY is brief and 
well adapted to the use of the Schoole and therefore may 
be appointed. 

And now I have told you my opinion in these things, I 
will give you Mr.Oughtred's, a Man whose judgment (if 
any man's) may be safely relyed upon. ft'or he in his book 
of the circles of proportion, in the end of what he writes 
about Navigation (page 184) has this exhortation to Seamen 
"And if, saith he, the Masters of Ships and Pilots will take 
the pains in the Journals of their Voyages diligently & 
faithfully to set down in severall columns, not onely the 
Rumb they goe on and the measure of the Ships way in 
degrees, & the observation of Latitude and variation of 
their compass; but woe their cof\jectures and reason of 
their correction they make of the aberrations they shall 
find, and the qualities & condition of their ship, and the 
diversities and seasons of the winds, and the secret motions 
or agitations of the Seas, when they begin, and how long 
they continue, how farr they extend & wth what inequality; 
and what else they shall observe at Sea worthy consideration, 
& will be pleased freely to communicate the same with 
Artists, such as are indeed skilfull in the Mathematicks 
and lovers & enquirers of the truth: I doubt not but that 
there shall be in convenient time, brought to light many 
necessary precepts rh may tend to ye perfecting of Navi. 
gation, and the help and safety of such whose Vocations 
doe inforce them to commit their lives and estates in the 

19-2 

Digitized by Coog Ie 



!9! CORRESPONDENCE OF [APPmm. 

vast Ocean to the providence of God." Thus farr that 
very good and judicious man Mr.Oughtred. I will add, 
that if instead of sending the Observations of Seamen to 
able Mathematicians at I .. and, the Land would send able 
Mathematicians to Sea, it would signify much more to the 
improvemt of Navigation and safety of Mens lives and 
estates on that element. 

I hope sr You will all interpret my freedome in this 
Letter candidly and pardon what you may therein think 
amiss, because I have written it with a good will to your 
fFoundation, and now I have spoke my thoughts I leave 
the whole business to the wisdome of your selfe and the 
Governors. I am, 

Hon rd sr. 
Your most humble & most 

obedient Servant, 
Cambridge May 25th, 1694. Is. NBWTON. 

[Accompanying the above.] 

A New Scheme of Learning proposed for the Mathematical Boys in 
Christ's Hospital. {Paget's scheme with a few alterations by 
Newton who has also added the 10th article.} 

1. Arithmetick in . Integers, Vulgar fractions & Deci
mals, in Proportional numbers natural and Artificial, in 
Symbols of unknown Numbers & in Equations. 

2. Geometry speculative and practical in planes and 
Solids. 

3. The Application of Arithmetick to Geometry in 
determining and protracting Lines, Angles and figures by 
Numbers natural and Artificial, Symbols of Numbers and 
tables of Sines & Tangents. 

4. The description and properties of figures in per
spective with the Arts of drawing and designing. 
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5. The use of the best Instruments in working by 
proportionals taking Angles, heights and distances, and 
measuring planes and solids. 

6. The Doctrine of the Globes and the Rudiments of 
Geography Hydrography and Astronomy. 

7. The descriptions of the Globe in perspective com
monly called Projections and the Art of making Charts 
and Maps. 

8. The Doctrine of Spherical Triangles wtb their ap
plication in projecting and computing all the usefull Pro
blems in Geography, Astronomy and Navigation. 

9. A full application of the learning aforesaid to 
Navigation particularly to the severall Hypotheses thereof, 
commonly called Plane, Great circle and Mercators sail
ing. As alsoe the use of Charts and Sea Instruments for 
observation and their application to the finding of the 
Latitude, difference of Longitude, Amplitudes, Azimuths 
and variation of the compass by the Sun or Starrs, wtb the 
knowledge of the Tides and Roman Calender, and the 
method of keeping Journals and of finding the difference 
of the Longitudes of Shores by the Eclipses of J upiters 
Satellites. 

10. The principles of reasoning about force & motion, 
particularly about the five mechanical powers, the stress of 
ropes and timber, the power of winds, tides, bullets and 
bombs, according to their velocity and direction against 
any plane, the line web a bullet describes, the force of 
weights and springs and the power of fluids to press 
against immersed bodies, and bear them up, and to resist 
their motions; wtb the application of this learning to Sea 
affaires, for contriving well and managing easily, speedily 
& dextrously, Levers, Pulleys, Skrews, Anchors, Pumps, 
Rudders, Guns, Sails and other Tackle,judging truly of the 
advantages & disadvantages of Vessells, Havens, fforts, 
Engins and new Projects, & observing or discovering what 
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ever tends to make a Ship endure and Sail well, or other
wise to correct or improve Navigation. 

No. XXVI. 

NEWTON TO HAWES. 

ffor Nathan". HaW«l, EIfJ. 

sr Yesterday I sent by the Carryer a Letter to you 
wtb the papers you left in my hands, inclosed in another to 
M'. Paget. In that I wrote to you, you will find my 
thoughts set downe at large about the old and new schemes 
of learning. Looking this morning into S' Jonas l\Ioore~s 
Systeme of Mathematicks w«=h he compo~d about 15 or 16 
yeares agoe for the use of your schoole, I find by the title 
page and preface to that book, that the new Scheme was 
for the most part composed at that time by S' Jonas. ft'or 
there (as is mentioned in the preface) he proposes to teach 
in order these sciences. 

1. Arithmetick vulgar, decimal and Logarithmical. 
2. Practical Geometry. 
3. Trigonometry plane and spherical. 
4. Cosmography w«=h includes the Doctrine of the 

Globes with Astronomy and Geography. 
5. Navigation with the making of Maps. 

After these and many Tables & Geographical Maps follow 
Algebra" & speculative Geometry conteined in the first, 6th 

& 11th & 12th books of Euclid's Elements. The difference 
between this method and the new Scheme of learning now 
proposed lies in these things. 

1. In the new scheme (as alsoe in the title page to 
S' Jonas Moores book) Algebra is joyned wth Arithmetick, 
& speculative Geometry wth the practical; w«=h certainly is 

• Thia and the two followiDg lettell are from the official copiea iD the Cbriat'. 
H .. pita) Court Book. -" 
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the best method for Schollars of good parts who are to 

learn both. But in the preface to SF Jonas Moores book 
Algebra & speculative Geometry are separated & taught 
apart after all the other Sciences; wch is best for a mixture 
of Schollars of all degrees of parts, some of wch are not 
capable of learning the whole Scheme. 

2. sr Jonas joyns plane & spherical Trigonometry to
gether, but in the new scheme spherical Trigonometry is 
set after the Doctrine of the Sphere wch is more proper 
for a learner. 

3. sr Jonas omits perspective and Mechanicks & 
referrs the taking heights and distances & mensuration of 
planes & solids to the end of practical Geometry and plane 
Trigonometry: whereas in the new scheme perspective is 
inserted between them for delineating the heights, dis
tances and solids Wch are to be measured, & again after 
ye doctrine of the globes for the making of Maps. 

This I thought proper to signify to you, that the 
Governors of the Hospitall might have the judgment of 
sr Jonas in this matter. ffor he follows not ye old scheme 
in any thing, but agrees well enough wth the new one, both 
in ye substance of the things he teaches, & in the order 
of them, if perspective & Mechanicks be inserted into his 
Systeme in their proper places. By sr Jonas his departing 
soe much from ye method of the whole scheme, and supply. 
ing some things w=h were wanting in it & coming soe neare 
to the new one, you may gather that the old one in his 
jUdgmt wanted information. & that the new one is not 
much amiss. SF I am, 

YOF most humble & most obedt Sent 
Is. NBWTON. 

The new scheme with Newton's modifications was sent to Wallia 
and David Gregory at Oxford, who gave their "opinion and advice" 
respecting it in a joint paper, dated June 13, 1694. "After a very 
large debate" on June 25, it was agreed to adopt the new scheme. The. 
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Committee also stated it as their "opinion that the l()lla Art. in the 
new scheme about the 5 Mechanical powers cannot be taught under 6 
months longer time than is allowed for their instruction in Mathema
tics. Also that the Court be desired to request Mr Newton to en1arge 
himself upon the aforesaid l{)tk Art. that 10 M" Paget may be the better 
qualified for their instruction therein, being very advantageous to the 
improvement of Navigation." It was at the same time ordered that 
"humble & hearty thanks be returned to Mr Newton, nn Wallis & 
Gregory for their extraordinary paius & kindness in this afFair.- A 
letter of thanks was accordingly sent Aug. 9, in which it is observed 
that" the plan requiring long & serious consideration, we have choaea 
a committee to consider thereof, but being unwilling to defer our 
acknowledgments" &c. 

No. XXVII. 

NEWTON TO HAWES. 

sr. Cambridge June 14. 1695. 

I should have writ to you by Mr. Newton - but that I 
stay'd to consider further of ye scheme of Mathematical 
learning before it be established. Wor the last Article 
seemed too indefinite to be subscribed, and in the forme it 
is there set downe, has noe books written of it, & therefore 
I have changed it into the last Article of the scheme I 
now send you enclosed in this Letter. Wor this last Article 
conteins as much of the other, as has been hitherto re
duced to a certain science and something more, and is 
definite, soe that the Master may know what he subscribes, 
and the Governors what the Master is obliged to by his sub
scription. It has alsoe books written upon every parte of 
it to make it more fit for the school. As for M". Newton I 
never took him for a deep Mathematician, but recom
mended him as one who had Mathematicks enough for 
your business, wth such other qualifications as fitted him for 

• Mr Samuel Newton, who had been recently appointed to the Mathematical 
Mutel'llhip at Christ'. HOIpital, vacant by Papt'. retisnation. Compare Newtoa'. 
lettel'll in Baily'. FIG ... I_. pp. 153, 164, 156 • 

l 
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a Master in respect of temper and conduct as well as 
learning. But I reckon two yeares too short a time for 
this scheme of learning, and Dr. Gregory who taught 
Mathematicks in Scotland wth very good success, and was 
here last weeke, tells me that by the time he spent in 
teaching he should reckon three yeares little enough for 
this scheme. M'. Newton may try if he can compass it 
sufficiently in two yeares but if that be found too little, 
perhaps the wisdome of the Governors may soe order 
things as to allow him halfe a yeare more from the other 
schooles. ft'or were it not for some Mathematicall bookes 
in Latine, I should think that language of soe little use to 

a Seaman as not to deserve four or five yeares of the chil
drens time, while Mathematicks are allowed but two; I 
thank you for your concerne and pains in behalfe of 
M!. Newton, and am very glad to understand that he 
behaves himselfe so well. ft'or tho' I was almost a stranger 
to him when I recommended him, yet since he was elected, 
I reckon myselfe concerned that he should answer my 
recommendation. The ill will you may have got by your 
acting for him I perceive is but of little extent and cannot 
hurt you. M'. Caswel's freinds at Oxford blame his 
freind· neere London, and some of them think the place 
would not have suited with his humour, soe that' I am 
satisfyed you made the best choice. sr. Your most humble 
& most obedient Servant. 

Is: NBWTON. 

• Flamateed, wbo bad recommended ClIIWell u Palet' •• aCC_f. 
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[Enclosed in the above.] 

A New Scheme of Learning proposed for the Mathematical boyes in 
Christ's Hospitall .... 

1. Arithmetic" in Integers, Vulgar fractions & Deci
mals, in Proportional numbers natural and Artificial, in 
Symbols of unknown Numbers & in Equations. 

2. Geometry in Planes & Solids, with the Demon
strations thereof & ye practise by the Rule & Compass. 

3. The application of Arithmetick to Geometry in 
determining & protracting lines, angles, and plane Trian
glest, by numbers natural and artificial, Symbols of Num
bers, & Tables of Sines & Tangents. 

4. The description & properties of ffigures (rectilinear 
& circular) in Perspective, wth the Art of Designing: & 

Drawingt· 
5. The construction & use of the best Inatrument8 in 

working by Proportionals, taking Angles, Heights & Dis
tances, & Surveying, Guaging, or otherwise measuring 
Planes & Solids. 

6. Co8mography, or the rudiments of Astronomy, Geo
graphy & Hydrography, with the Projections of the globe 
in Perspective, & the art of making l\Iaps & Charts. 

7. The doctrine of Spherical Triangles, with their 
application in projecting & computing all the useful Pro
blems in Astronomy, Geography & Navigation. 

8. A full application of the Learning aforesaid to 
Navigation particularly to the several Hypotheses thereof 
commonly called Plane, Great circle, Parallel & Mercator's 
sailing. As also the use of Charts & Sea Instruments for 
Observation, & their application to the finding of the Lati
tude, difference of Longitude, Amplitudes, Azimuths & 

• There is a copy of this paper in Newton'. handwritinc in Trillo CoD. Lib,.". 
in a folio volume marked R. 5. 4. 

t In Newton'. MS. it is .. plane lriangl. & other figures." 
f Th_ word. chanp plac. in Newton'. MS. 
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Variation of the Compas by ye Sun or stars, with the know
ledge of Tides, Currents & the Roman Calendar & the 
method of keeping Journals, & of finding the longitudes of 
shores by the Eclipses of J upiters Satellites. 

9. The mechanical Arts or Sciences of the five Powers, 
The laws of motion, Hydrostaticks, Gunnery & ft'ortifica
tion. 

A minute dated 19 July, 1695, states that "the consideration of 
the new scheme ... drawn up by Mr Newton ... which was referred by the 
last Court to this Committee is for several reasons postponed until 
another time." 

The master seems to have found the scheme difficult to carry into 
practice, and a course of study formed by a fusion of the old and new 
schemes, and excluding Mechanics except "so much of guuoery as is 
necessary for sea service- was afterwards adopted. (Minutes of Apr. 6 
and June 10, 1696.) 

A few notices of our philosopher, taken from the same source to 
which we are indebted for the three preceding letters, and exhibiting 
him in connexion with Christ's Hospital, may be given here. 

" March 25, 1696. The Committee being informed that Mr Newton 
is in town Isummoned by Charles Montagu's letter offering him the 
Wardenship of the Mintl and will stay some days, desired the Treasurer 
to request him to examine and consider of the Library belonging to the 
Mathematical School.. .. and give his opinion what books are wanting 
that may be most 118('ful and necessary. 

July 13,1697. The Committee did desire Ifr Isaac Newton now 
present to deliver his opinion concerning the said lfivel boys, who was 
pleased to say that about 10 or 14 days since he examined them and 
then found them perfected, except in a very few particulars, which by 
this time he don't question but they are masters of, and therefore is of 
opinion they are wen qualified to be placed forth to sea as apprentices ... 
And this Committee returned their unanimous thanks to Mr Professor 
Newton for his great kindness and pains taken herein." 

He is also mentioned as present at the Hospital meetings on Sept. 
23, (visitation of all the schools in the hospital) and Dec. 16, 1697, 
on which latter day he was appointed one of a committee to consider 
how £100 might best be laid out for the improvement of the mathe
matical library. 
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No. XXVIII. 

WALLIS TO NEWTON. 

Sir, Odord. Apr. 10, 1695. 

I was in hopes of seeing you in Oxford last summer; 
which made me neglect sending you (by the Carrier) two 
Cuts which belonged to the Volume you had before. They 
were not wrought off at ye Rolling-Press when you had the 
rest; but are easy to be inserted in their proper places. 
I send them now, with the other Volume; which I desire 
you to accept. 

I understand (from Mr Caswell) you have finished a 
Treatise about Light, Refraction and Colours; which I 
should be glad to see abroad. 'Tis pitty it was not out 
long since. If it be in English (as I hear it is) let it, how
ever, come out aa it is; & let those who desire to read 
it, learn English. I wish you would also print the two 
large Letters of June and August {OctoberI1676. I had 
intimation from Holland, as desired there by your friends, 
that somewhat of that kind were done; because your 
Notions (of FluzWna) pass there with great applause, by 
the name of Leibnitz', CalculUl Differentialil. I had this 
intimation when all but (part of) the Preface to this Volume 
was Printed-off; so that I could onely insert (while the 
Press stay'd) that short intimation thereof which you there 
find. You are not so kind to your Reputation (& that 
of the Nation) as you might be, when you let things 
of worth ly by you so long, till others carry away the 
Reputation that is due to you. I have endeavoured to 
do you justice in that point; and am now sorry that I did 
not print those two letters verbatim. 

I understand you are now about acljusting the Moons 
Motions; and, amongst the rest, take notice of that of the 
Coiiion Center of Gravity of the Earth & Moon as a 
cOtUunct body: (a notion which, I think, was first started 
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by me, in my Discourse of the Flux and Reflux of the Sea.) 
And it must needs be of a like consideration in that 
of Jupiter with his Satellites, & of Saturn with his. (And 
I wonder we have not yet heard of any about Moon.) But 
Saturn and Jupiter being so far off, the effects thereof are 
less observable by us than that of the Moon. My advise 
upon the whole, is, that you would not be too slow in 
publishing what you do. 

I am sr 
Your very humble Servant, 

JOHN WALLIS·. 

For Mr Ieaac Newtoo, 
FelWw of Trinity Colltgf, ~ 
Prof- qf MatMmGrick, 
in Cambridge. 

With a Book {the 1st Vol. of W allis's Works.} 

Wallis was a strong advocate for the immediate publication of dis
coveries. In a letter to Waller (Sec. to Royal Soc.), April 30, he 
dwells upon the same topics, and speaks of Newton's Treatise as 
"finished & fairly transcribed some while since. I wish he were 
called upon to print it without farther delay. Perhaps Mr Halley may 
prevail with him so to do, &c." 

Waller writes back May 15 "Mr Halley has promised to write to 
Mr Newton concerning those letters {to Leibniz} you mention. I 
hope they may be procured from him & thank you for the intimation 
thereof." 

Wallis writing to Halley Nov. II, says: "I have written severallet
ters to Mr Newton about it {i. e. printing the two letters} pressing with 
some importunity the printing of them, and of his Treatise about Light 
and Colours (as being neither just to himself nor kind to the publick to 
delay it so long. As to the Letters I sent him a fair transcript ready 
for the press {Newton's copies of them may have perished in the 
fire which destroyed a mass of other papers, and, as Wallis supposed, 
Leibniz's answers among them; see Wallis's Works Ill. 654 or Com
mere. Epinol. IlO or 211 ed. 2}, which if he would print, it might 
best be done here, (and I would take the care of it) .•.... But he did 
not seem forward for either •......... As to that about Light & Colours 

• cm,. Lett. Bk. Roy. Soc. W. 2. 48. Part or it is printed in Raphaon's Hin. of 
FluriDu. p. 120. 
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(for which I am more solicitous) your interest may possibly prevaiI 
with him better than mine to get it published." 

"In pursuance of" a letter from Halley dated Nov. 21, Wallis seat 
him copies of the two letters on the 26th, observing: "I am glad 
Mr Newton is inclinable to print BOrne of the things he hath by him. 
So many as he hath on his hands at once do hinder one another. I am 
most fond of his Book of Light and Colours. His fear of disputes 
and cavils need not trouble him. It will be at his choice whether or 
not to answer them. His Hypothesis will defend itself. We are told 
here that he is made Master of the Mint" &0. Orig. Lett. Blc. &y. Soc. 
W.2.56. 

No. XXIX. 
NEWTON TO HARINGTON. 

Mr John Harington (of the family of "Ariosto" Harington aud 
"Oceana" Harington), an undergraduate of Oxford, seems to have had 
BOme conversation with Newton upon a method which had occurred to 
him of representing musical intervals by the additions of the sides 
(3, 4,5) of a right.angled triangle, and to have alluded to the bearing of 
the subject upon the principles of architectural beauty. At Newton"s 
request he sent the details of his method with remarks upon the appli
cation of harmonical ratios to arehitecture, in a letter dated Wadharn 
College May 22. 1698. The receipt of this letter Newton acknow
ledged in the following kind and encouraging terms. 

Sir, 
By the hands of your friend, Mr. Conset, I was favoured 

with your Demonstration of the Harmonic Ratios, from the 
Ordinances of the 47th of Euclid. I think it very explicit 
and more perfect than the Helicon of Ptolemy, as given by 
the learned Doctor Wallis. Your observations hereon are 
very just, and afford me some hints which, when time 
allows, I would pursue, and gladly assist you with any 
thing I can, to encourage your curiosity and labours in 
these matters. I see you have reduced, from this wonder
ful proposition, the inharmonics as well as the coincidences 
of agreement, all resulting from the given lines three, four, 
and five. You observe that the multiples hereof furnish 
those ratios that afford pleasure to the eye in architectural 
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designs: I have, in former considerations, examined these 
things, and wish my other employments would permit my 
further noticing thereon, as it deserves much our strict 
scrutiny, and tends to exemplify the simplicity in aU the 
works of the Creator; however, I shall not cease to give 
my thoughts towards this subject at my leisure. I beg you 
to pursue these ingenious speculations, as your genius 
seems to incline you to mathematical researches. You 
remark that the ideas of beauty in surveying objects arises 
from their respective approximations to the simple con
structions, and that the pleasure is more or less, as the 
approaches are nearer to the harmonic ratios·. I believe 
you are right; portions of circles are more or less 
agreeable, as the segments give the idea of the perfect 
figure from whence they are derived. Your examinations 
of the sides of polygons with rectangles certainly quadrate 
with the harmonic ratios. I doubt some of them do not; 
but then they are not such as give pleasure in the for
mation or use. These matters you must excuse my being 
exact in, during your inquiries, till more leisure gives me 
room to say with more certainty hereon. I presume you 
have consulted Kepler, Mersenne, and other writers on the 
construction of figures. What you observe of the ancients 
not being acquainted with a division of the sesquialteral 
ratio is very right; it is very strange that geniuses of their 
great talents, especially in such mathematical considera
tions, should not consider that, although the ratio of three 
to two was not divisible under that very denomination, yet 
its duple members six to four easily pointed out the ditone 
four to five, and the minor tierce six to five, which are the 
chief perfections of the diatonic system, and without which 
the ancient system was doubtless very imperfect. It 

• Compo Kepler, Hanrum. Mundi, p. 126. In Arebitectonica qUleCunque propor
tiones longitudinia ad latitudinem vel cruaitiem plurimum probantur, etiam a non 
Mathemntids »pec:tatOribU8, ee quam proxime barmonieia inveniuntur. 
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appears strange, that those whose nice scrutinies carried 
them so far as to produce the small limmas, should not 
have been more particular in examining the greater 
intervals, as they now appear so serviceable when thus 
divided. In fine, I am inclined to believe some general 
laws of the Creator prevailed with respect to the agreeable 
or unpleasing affections of all our Btm8e8: at least the sup
position does not derogate from the wisdom or power of 
God, and seems highly consonant to the macrocosm in 
general, Whatever else your ingenious labours may pro
duce I shall attentively consider, but have such matters on 
my mind, that I am unable to give you more satisfaction 
at this time; however, I beg your modesty will not be a 
means of preventing my hearing from you, as you proceed 
in these curious researches; and be assured of the best 
services in the power of 

Your humble Servant, 
{Jermyn Streetl May 30, 1698. Is. NBWTON*. 

No, XXX. 

The dectee of the German Diet (Ratisbon, Sept. 23. 1699, see MO'A
tucla, Hut. d8I MalA. IV. 325,) reforming the Julian Calendar and order
ing (1) that the day after Febr. 18. 1700 should be March 1, and (2) 
that Easter should be determined by astronomical calculation (viz. of the 
exact time of the vernal equinox and the full moon following it), gaTe 
rise to considerable discussion among the theologians and scientific men 
of the Empire. In Leibniz's Works (IV. pars ii. 115-137) will be 
found the correspondence which he had with Roemer upon the subject. 
Leibniz also consulted the French Academy (lb. 14:-1) and the Royal 
Society on the second of the two Articles of the Ratisbon tmu:lruufll : 

his application to the latter body was laid before Newton, whoee 
answer is contained in the paper now presented to the reader. 

• H. "arington's NUKe Antique, Lond. 1779. (II. 107), where Harington's letter 
and Newton'8 answer are dated 1693, but as Harington was not adplitted at \\' adbam 
until June 1006, being then in his 17th year, I have ventured to ,uppose that the 3 bas 
been printed by mistake ror 8. 
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Subjoined are some notices, bearing upon the subject, extracted from 
the Journal Book oBhe Royal Society. 

Febr.21.1700. A letter from Leibniz to Sloane {Jan. 30. Letter 
BIc. 276} was read concerning the change of style, {in which the writer 
desires the opinion of the Society upon the point}. 

Sloane said he heard Mr Newton had made a very good calculation 
of the year, and that the settling that affair might be helped by it. 
Sloane was ordered to wait on Mr Newton about it. 

Apr. 25. Sloane read an answer to Leibniz's letter containing Mr. 
Newton's opinion concerning the alteration of the style, {the paper here 
printed}. 

The Vice-President (Sir Robt. Southwell) said his opinion was that 
this paper be sent to Mr. Leibniz, and in the meantime that he procure 
Mr FIamsteed's and Dr Wallis's opinion, and send them to him: also 
that a copy of this be kept. 

May 1. Copy of Leibniz's letter and Newton's answer ordered to 
be sent to FIamsteed, and an answer requested. 

May 22. A letter from Wallis read (returning Newton's paper) 
concerning the Julian account. (Orig. Lett. BIc. W. 2.66). Copy 
ordered to be sent to Leibniz. 

May 29. FIamsteed.'s opinion of Leibniz's letter read (dated May 
22. Lett. BIc. xn. 326). 

Jun. 5. Sloane read a letter from Flamsteed against Leibniz's rea
sons for changing the style. 

Among Flamsteed's MSS. at Greenwich (Vol. 33) are copies in his 
hand of Leibniz's letter and Newton's answer, to the latter of which 
he has added remarks redolent as usual of amour-propre. Of the 
former he observes "This letter imparted to me by Dr Sloane, May 

2. 2l 1700, but the schedule of Mr Newton was sent away without 
expecting my answer." The paper as revised by FIamsteed was sent 
to Leibniz:with Newton's approval in a letter, dated July 4. "He 
(Newton) does not say·tis his OWD, but what he approves of from the 
best observations! he thinks have been made in England by Mr FIam
eteed,.Halley," &c. (Orig. Lett. BIc. S. 2. 14.) 

Elementa motuum Solis et LunlB 

ab £quinoetio verno. 

Tempus requabile, quod verum diei solet diumlB non 
solis sed ffixarum revolutioni proportionale est et iode 
condendIB aunt Tabule pro aequatione Temporis. 

·20 
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In Observatorio Regio Grenovicensi, Anno Christi 
1701 ineunte ad meridiem Kal. Jan. stylo veteri, erit 
medius motus Solis 9". 2111'. 4/J.'. S8". Apogei ejus S·. ()7P'. 

M'. so", Lurue loa. 2811'. 80'. 12" & Apogmi ejus U·. oscr. 

!If. 1''''. 
Uraniburgum est orientalius Observatorio Regio 

Parisiensi OOh. 4/J.'. 10" & hoc Observatorium est orientalius 
Grenovicensi OOh. og'. 15", et inde per reductionem ha
bentur motus illi medii eodem die et hora ad meridianum 
Uraniburgi, vizt. Solis gao 2111'. 40'. S2" Apogei ejus SW.O"[II'. 
44,'. so" Lunae 10-.2811'. 01' 58" & Apogei ejus U-. 811'. 25'. 

00". Et ante undecim dies seu meridie Kal. Jan. stylo 
novo erit motus medius Solis gao 1111'. 50'. 00" Apogaei ejus 
SW. 711'. M'. S2"*, Lune 6". OSII'. 05'. s8" & Apogei ejua 
11·. 0711'. U'.28". 

Maxima Solis Prostlh}apheresis quae Keplero est 
plusquam 211'. S' debet esse tantum 111'. 5ff. 20". 

Ubi hec equatio additur vel subducitur medio motui 
Solis debet ejus pars decima e contra subduci vel &deli 
medio motui Lune. Nam medius motus Lune non est 
uniformis sed per vices tardescit et acceleratur propterea 
quod orbis Lurue dilatatur in perigeo Solis et contrahitur 
in ejus Apogeo. 

Postquam motus medius Lunae sic correctus habetur, 
reliqua peragenda sunt per Tabulas Kepleri: et Equi
noctium vernum incidet semper in diem horam et minu
tum ubi longitudo Solis per hoc computum prodit 
00-. 00II'. 00'. 00" t. 

• GNfIOI'J iafonued WalIiI chat the ":n" iI milwritteR m 28. WalIiI'. leu-. 
Ma, 11, 1700. 

t Ori,.lMt. BIr. Royal Soc. N. 1.63. 
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No. XXXI. 

NEWTON TO sm lORN NEWTON. 

Sir John 
I was very much surprized at the notic of 1\£1'. Cook's

death brought me this morning by the bearer who being 
an undertaker came to me to desire that I would speak 
to you that he might be employed in furnishing things 
for ye funeral. He having married a near kinswoman of 
mine I could not refuse troubling you with this letter in 
his behalf beleeving that he will do it well if you are not 
otherwise provided. I bad an opinion that my Cousin was 
not in danger tho weak, weh makes my concern the greater 
for the loss. I am 

yor ~ecuonate EJnsman 
and most humble Servant 

{Jermyn Street, Apr. n07}. II NZWTONf. 
For S' JOHN NEWTON, Baron' 
{at Ail Aotue ita 801&0 8qtJ4f"f.} 

No. XXXII. 

This is the rough draught of a critique on three papers of LeibDiz's 
n the Leipsic Acts for Jan. and Febr. 1689 (pp. 36, 38, 82), and was 

probably written in 1712, after the IeCeipt of Leibuiz's second letter to 
Sloane (see p. 55, tJnI8). It is copied from a folio sheet in Newton's 
hand which formerly belonged to KeiU and is DOW preserved amoDg the 
Lucaaian papers (packet No.8.) Several e%pressiODS in the introduo
tory sentences, as Newton had first written them, coincide with some of 
those in the second of the two statements published in Rigaucfs Essay 
on the First Publication of the P,;,neipia (Appendiz, p. 67): but New
ton afterwards crossed them out and substituted others for t\lem. 
These alterations (with one or two others) bring the language of this 
document into still closer agreement with that used in the Commweium 

• P_ibly Edw. Cole, Eeq., or Holkham, (great-Sft!Il-rrancIIon or the Chief 
Jllltice), who married Cary, daughter of Sir John Newton, aad died Apr. 13, 1707. 
His IOD Thomu wu created Earl or Leicester iu 1744-

t The-origiaal iI in the ~on of P. O'Calla,han, Eeq., to whom J _ badebelcl 
for • lIOJIy orit. 
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Epinolicum (p. 97. ed. 1; p. 206, ed. 2), the editors of which work 
must therefore have seen either the document itself or a copy of it, or 
perhaps a sti111ater corrected form of it. The opening sentence of this 
paper seems to have passed through the following stages: 

1. Newtonus anuo 1684 Propositiones principales earum qwe in 
Philosophim Principiis Mathematicis habentur cum Societate Regia. 
communicare crepit, &c. 

2. Ineunte anno 1684 Newtonus Propositiones ...... cum Societate 
Regia communicavit, &c. 

3. Anno 1683 Newtonus Propositiones ...... 
4. Anno 1683 ad fiDem vergente Newtonus Prop08itiones princi

pales earum ... habentur Londinum misit e&ldemque cum Societate Regia 
mox communicatm sunt, &c. 

Newton first of all clearly wrote 1684, then altered the 4 to & 3. 
.fterwards crossed all the figures out and wrote distinctly 1~ I 
mention this the more particularly, because Mr Rigaud says (Eaaay, 
p. 20) that in the MS. of the latter of the two fragments which he has 
published from the Macclesfield Collection, the year 1683 was at first 
written. "the last figure having been evidently altered to a 4." Newton 
therefore after endeavouring to recollect the exact year in which he sent 
up the fundamental propositions of the Principia to London, antedated 
the event by a twelvemonth. See Syn. View of his Life, under dat.e 
Nov. 1684. 

Ex Epistola cujusdam ad Amicum. 

Anno 1683 ad finem vergente N ewtonus Propositiones 
principales earum qum in Philosophim Principiis Mathe
maticis habentur Londinum misit emdemq: cum Socie
tate Regia mox communicate Bunt. annoq: 1686 Liber 
IDe ad Societatem missus est ut imprimeretur, et prox
imo anno lucem vidit. Deinde anno 1688 epitome ejus 
in Actis LipBicis impressa est, qua lecta D. Leibnitius 
Epistolam de lincia opticis, Schediasma de reB {is} tentia 
Medii & motu projectilium gravium in Medio resistente, 
& Tentamen de motuum cmlestium causis compoBuit & 
in Actis Lipsicis ineunte anno 1689 imprimi curavit. quasi 
Ipse quoque prlBcipuas Newtoni de his rebus Proposi
tioneB invenisset idque methodo diversa et Librum N elf'
toni nondum vidisset. Qua licentia concessa Authores 
quilibet inventis BUis facile privari poBsunt. Quam primum 
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Liber Newtoni lucem vidit exemplar ejus D. Nicolao 
Fatio datum est ut ad Leibnitium mitteretur. Viderat 
Leibnitius Epitomen ~us in Actis Lipsicis. Per commer
cium epistolicum quod cum vins doctis passim habebat, 
cognoscere potuit Propositiones principales in libro illo 
contentas imo & librum ipsum procurare. Sin Librum 
ipsum non vidisset videre tamen debuisset antequam sua 
de iisdem rebus cogitata publicaret, idq: ne festinando 
erraret in subU}ecto novo ac difficili et Newtono iqjurius 
esset auferendo inventa ejus, et Lectori molestus repe
tendo qum N ewtonus antea dixerat, & contentiones de 
inventis excitaret, ut antea fecerat in causa Moutoni. 
Dicit enim in fine Schediasmatis de resistentia Medii: 
Nobis nunc fundamenta Geometrica jecisse suft'ecerit in 
quibus· 

QUIB de Lineis Opticis habet, primo intuitu ex N ew
tonianis consequuntur, positis sinubus incidentiIB et reflexi
onis lIlqualibus. 

In schediasmate de Resistentia Medii, Resistentiam 
cum Newtono duplicem (acit, unam qum a Medii glutino
sitate et frictione oritur, alteram qum a Medii densitate. 
Priorem vocat absolutam, posteriorem re1ativam. Prio
rem facit velocitati proportionalem posteriorem cum N ew
tono facit in duplicata ratione velocitatis. Priorem tractat 
in tribus Articulis, eaq: sola tradit qum N ewtonus in Libri 
secundi Propositionibus quatuor primis de hl\iusmodi 
resistentia prius dixerat. Posteriorem tractat in Articulo 
quarto quinto et sexto. Et qUIB in articulo quarto habet 
N ewtoniana sunt. In quinto Propositiones quatuor (terti. 
quarta sexta et septima) sunt falsEt. In sexto Propo-

• Tbere not being room for tbe remainder of the quotation in the MS., there ia a 
mark after" quibus" apparently re£errilll to another paper wbicb ia lo&L Tbe wbole 
of the ~ will, bowever, be found quoted afterwards, p. 313,lin. 11. 

t Newton doea not _ to bave decided whether to write c' non lunt vare" or 
"Iunt false." He lint of all ued the latter phrase, tben CI'OIIed it out and wrote the 
former above it, but afterwards reItored the old pbrIM undem.tb ita original place. 
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sitiones sunt tantum dwe, et utraq: falsa est. Corpus enim, 
ubi resistentia est in duplicata ratione velocitatis, non 
fertur motu composito ea. motibus duorum Articulorum 
prmcedentium. Demonstret Leibnitius basce sex Pro]K)
sitiones si pro veris haberi velit. 

In tentamine de motuum cmiestium causis·, Leibnitius 
deducit circulationem harmonicam Planetarum a circu
latione harmonica Vorticum, & ascensum et descensum 
Planetarum ab eorum gravitate, dicitq: (in Propositione 
tertia) nihil rtiferre quia ait motu8 rectilif&6U8 quo ad M&tnIm 

acceditur wl all ipao receditur (quem motum vocat paracen
tricii) modo circuiationu BUnt harmonic«. Ime> multum 
refert. N am si motus paracentricus si paulo velocior vel 
paulo tardior Apsides Planetarum non manebunt in locis 
suis, & propterea Sectiones coniclB non describentur. Co
nicas igitur Sectiones describi Leibnitius non demon
stravit. 

In sexta Tentaminis Propositione docet ex Phamomenis 
Planetas motu harmonico ferri, in septima deducit inde 
motum harmonicum TOrtiCum. Que de Vorticibus dicuntur 
sunt mere hypothetiC&, & cum motu Cometarum conciliari 
non possunt, neque quadrant cum Planetarum temporibus 
periodicis qwe sunt in ratione sesquiplicata distantiarum 
ab orbium centro communi. Hoc notavit Gregoriust, et 
Respondit Leibnitius Vortices non moveri motu harmonico 
nisi in singulis Planetarum orbibus seorsim spectatis; in 
intervallis orbium vortices alia ratione moveri; id est, 
partes vorticum alternis vicibus harmonice et non harmo
nice per multa orbium intervalla revolvi. Miraculis plena 
est bec hypothesis motumq: Cometarum adhuc magis 

• Among the Lueaaian MSS. there ia a paper in Keill'. bandwriulII entitled ., NotII 
in Ada Erud ••• Anno 16119, PII. 1M et Rq." in whkh the enon of thia _, of Leibaia'. 
are briefl, ezpoaed. It _me to be &he _e .. that _ntioDed b, Wilaoa (Robiaa'. 
Tractl,n. 361) and appuutl, attributed by him to Newton. 

t Aa&n.. EM"'. p. 10'l. 
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perturbat & cum Yorticibus Satellitum Planetarum minime 
consistit. Motus Satellitum J ovis sunt summe regulares 
& Yorticem summe regularem circum Jovem requirunt: et 
hujusmodi Vortex impediet motum harmonicum Vorticis 
Solaris intra Orbem J ovis. Et prlBterea si Planet&! a 
Yorticibus deferuntur & gravitant etiam in Solem ut vult 
Leibnitius, ut hlB dum vires seinvicem non perturbent, 
necesse est ut vis ilia qua PlaneUe deferuntur a vorticibus 
in Orbem & versus Solem incurvantur sit ipsa gravitaB: cum 
tamen gravitas non minor sit ad polos Solis et Planetarum 
quam ad eorum IBquatores, vortices vero non agant ad 
polos, ad hlBc vis centripeta a motu harmonico oriunda 
debet esse reciproce non ut quadratum sed ut cubus 
distantim Planet&! a Sole per Corol. 1 Prop. 4: Lib. 1 
Principiorum Mathemat. Deniq: Leibnitius nullam reddit 
causam motus harmonici vorticum sed hunc motum sup
ponit tantum ut motibus Planetarum a Keplero detectis 
consentaneum, ideoq: non demonstravit Planetas in Or
bibus Ellipticis harmonice ferri. Et hoc non demonstrato 
nihil demonstravit quod alicujus sit momenti. 

Undecima Tentaminis Propositio est haec. ConatuB 
centrijUgtu u:primi potut per Binum verBUm anguli circula
tionia. Et vera quidem est hlBc Propositio ubi circulatio 
fit in circulo sine motu paracentrico. Sed ubi fit in Orbe 
excentrico Propositio vera non est. Conatus centrifugus 
semper aequalis est vi gravitatis & in contrarias partes 
dirigitur per tertiam motus Legem in Principiis Mathe
maticis N ewtoni, et vis gravitatis exprimi non poteet per 
sinum versum anguli circulationis, sed est reciproce ut 
quadratum Radii. 

Duodecima Tentaminis Propositio haec est. Conatu.t 
ctmtrifogi harmtmice circulanti8 8Utlt in ratione radiorum 
reciproce triplicata. Rectius dixisset quod sunt in ratione 
radiorum reciproca duplicata. Sunt enim viribus gravitatis 
requales ut supra dictum est; et gravitas est in ratione 
radiorum reciproca duplicata. 
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Decima quinta Tentaminis Propositio hrec est. In omni 
circulatioM harmonicCl elementum impel'" paracentrici (/we 
68t incrementum aut decrementum velocitati8 ~ndmdi wr .. 
centrum tiel ascendendi a centro) 68t differentia tiel 8tmafI&G 

8011icitatitmi8 paracentricm, (hoc 68t impr68Bioni8 CI gratJitClte 
tiel levitate Clut cClma limili factm) et dupli CtmatU8 centrifugi 
ab ipBCI circulCltwne harmonica orti. Summa quidem Ii levila8 
adsit, differentia. Ii gratJitas. Errorem enormem in hac 
Propositione Leibnitius postea correxit & pro duplo conatu 
centrifugo conatum simplum scripsit (Vide .Acta LipB. Anno 
1706 pag. 447.) Sed Propositio tamen etiamnum falsa 
manet. Ob sollicit.ationem paracentricam & conatum cen
trifugum inter se requales, differentia eorum nulla est. 
ideoq: elementum impetus paracentrici per hanc Proposi
tionem semper debet esse nullum, et velocitas descendendi 
versus centrum vel ascendendi a centro semper debet esse 
uniformis. Quod verum esse non potest. Prreterea in De
monstratione htUus Propositionis error admittitur his verbis. 
Jam P2M mqu. (N2M 8eu) G2D + NP. Pro N2M hie 
scribitur G2D quamvis G2D sit maJor quam NiM excessu 
G2M. 

Tandem ex falsis hisce Propositionibus Leibnitius co
natur demonstrare, Quod Planetre circa Solem in Ellipsi 
harmonice circulantis gravitas in Solem sit reciproce ut 
quadratum distantire Planet.e a Sole. Et bee est Leibnitii 
Propositio decima nona. Errat vero in Demonstratione 
citando duas falsas Propositiones duodecimam scilicet et 
decimam quintam quarum errores se mutuo corrigunt: Et 
errando Propositionem minime invenit minime demonstravit 
sed a N ewtono inventam et demonstratam conatus est 
aliter invenire et demonstrare ut suam faceret. Per duos 
errores se invicem corrigentes calculum aptarc potuit ad 
eonclusionem propositam, veritatem invenire ac demon
strare non potuit. 

Propositio vigesima deducitur a decima nona ideoq: 
non demonstrator. 
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Propositio vegesima laicl prima et Propositio vigesima 
quinta, minorem exhibent vim eentrifugam quam gravit&
tem Planete in Solem ideoq: false sunt. Motus Planet&! 
in orbe non pendet ab exeessu gravitatis supra vim eentri
fugam (uti credit Leibnitius) sed Orbis ineurvatur a gravi
tatis aetione sola, cui vis eentrifuga. (ut reactio vel resistentia) 
semper est equalis & eontraria per motus Legem tertiam 
a Newtono positam. 

In fine Sehediasmatis de resistentia Medii Leibnitius 
subjungit. Multa e:x: his deduci p088ent pra:ci accom71UXlata, 
8ed nobis nunc funilamenta Geometrica jeci88e BUff {ec} erit in 
quibus ma:cima COftBistebat dijit:ultas. Et fortassis atterate con
Bideranti vias quasdam novas vel certe satis antea impeditas 

aperuis8e videbimur. Omnia autem respondent no8trm A.nalyBi 
injinitorum, hoc est calculo BUmmarum et differentiarum. 

Analysim hane per annos undeeim vel duodeeim Leib
nitius in differentiis primis jam exereuerat et. notaverat 
differentias differentiarum per dd easq: ad invention em 
puneti Hexus eontrarii applieuerat, sed problemata diffieiliora 
per differentias differentiarum soluta nondum dederat. Jam 
vero per opus N ewtonianum exeitatus bee aggreditur ae 
gloriatur se nunc fundamenta Geometriea jeeisse in quibus 
maxima eonsistebat diffieultas et vias quasdam novas vel 
eerte satis antea impeditas aperuisse & hme fecisse per 
Analysin suam infinitorum quam differentialem voeat. Sed 
primo tamen eonatu multiplieiter erravit & per errores 
suos prodidit se methodum illam in diffieilioribus hisce 
nondum probe inte1lexisse, prodidit se Propositiones N ew
toni minime invenisse sed caleulum tantum ad eonclusiones 
aptasse. N overat methodum infinitorum N ewtono prius 
eognitam fuisse ut ex ejus Epistolis manifestum cst·. N ove
rat Propositiones de resistentia mediorum deq: motibus 

• In the margin Newton hIlS written" vide pag," intending probably to refer to 
Leibni&·s letter to Wallis (May 28. 1697) and his answer to Jlalio, which are printed 
in the Commtrcittm Epistolicum (pp. 104, 1(7). 

21 
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corporum cmlestium a Newtono primum inventa8 fuisse 
idq: per meth {od I urn illam infinitorum, et omnia tamen 
sibi arrogat, & passim novis vcstit nominibus ne N ewtonum 
aequi videatur. Quod prius fccerat cum Moutooo hoc 
postea facere cum Newtono non dubitavit. Noverat etiam 
methodum serierum infinitarum a N ewtono inventam fuisse 
et hl\ius methodi adminiculo Gregorium ineunte anno 1671 
in seriem pro arcu ex tangente incidisse ct tam en hane 
aeriem ut suam in Actis Lipsicis Anno 1682 magnifice in 
lucem edidit. 

No. XXXIII. 

See Synoptical View of Newton's Life under date 1713 Nov. 

sr Isaac Newton represents that he did formerly dis
course wth your LordP about the ancient year of 360 days, 
& represented to yor LordP that it was the Kalendar of the 
ancient Lunisolar year composed of the nearest round num
ber of Lunar months in a year & days in a Lunar month: 
that the ancients corrected this Kalendar monthly by the new 
Oloons & yearly by the returns of the four seasons, drop
ping a day or two when they found the Kalendar month of 
30 days too long for the return of the Moon, and adding 
a month to the end of the year when they found the year 
of 12 Lunar months too short for the return of the seasons 
& fruits of the earth: that :Moses in describing the flood 
uses the Kalendar months not corrected by the course of 
the :Moon, thc cloudy rainy weather not suffering her then 
to appear to Noah: that when Herodotus or any other 
author reccons 30 days to the months & 360 days to 
ye year, he understands the Kalendar month & year with
out correcting them by the courses of the Sun and Moon: 
that when Herodotus reccons by years of 12 & 13 months 
alternately for 70 years together, he understands the Diet
eris of the ancicnts continued 70 years without corrccting 
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it by the J .. uminaries: & that when we read of IL week or 
a month or a year consisting of any other days then the 
natural, we are to reccon 7 days or 30 days or 360 days 
according to the Kalendar because where the days are not 
natural ones the Kalendar cannot be corrected by the 
courses of the Sun & Moon; and if the days be taken 
mystically for the years of any nation, we are to take these 
years in the vulgar sense for 7 or 30 or 360 practical years 
of that nation such as they commonly use in their civil 
affairs. sr Isaac saith further that he meets wth nothing in 
yor LordPB paper weh in his opinion makes against what he 
then represented to yor LordP, that Suidas (in UpoI) tells 
us that ye months of the Chaldees were Lunar, their or
dinary years composed of 12 Lunar months, and their 
Sarus composed of 18 such years & six months, weh months 
he takes to be intercalary (the end of all cycles of years 
being to know when to intercale the months of ye Luni
solar year for keeping the year to the seasons;) & that 
Censorinus mentions a Chaldean cycle of 12 years, & yt thc 
Jews in returning from captivity called their own months 
by the names of the Chaldean, & that the feast Sacea - of 
the Babylonians was celebrated on ye 16th day of a Lunar 
month & kept to the same season of ye year, & that in all 
antiquity he meets wth no other sorts of years ~han the 
Luni-solar the Solar & the Lunar, & their Calendars & 

cyclest· 
----- ------

• AtheDleu8 XIV. 639. 
t .·rom the original in Brit. 1\1 us. Add. l\ISS. 6489. fol. 69. 
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No. XXXIV. 

NEWTON TO LORD TOWNSHEND. 

Containing an opinion of some value in connexion with the subject of 
capital punishments. 

My Lord 
I know nothing of Edmund Metcalf convicted at Derby 

assizes of counterfeiting the coyne; but since he is very 
evidently convicted, I am humbly of opinion that its better 
to let him suffer, than to venture his going on to counter
feit the coin & teach others to do 80 untill he can be con
victed again, ft'or these people very seldom leave oft'. And 
its difficult to detect them. I say this with most humble 
submission to his M~· pleasure & remain 

My Lord 
your LordP'. most humble & obedient Servant 

Mint office Aug. 25, 1724. Is. N BWTON-. 

Ld. TOWfIIAend {Secretary of Seau}. 

• From a copy communicated by P. O'Callaghan, FMq~ The original is in the 
pouession of 1\1. A. Donnadien. 

THE END. 
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