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An Anfwer to Four Papers of Mr. Hobs, lately Publifbed in the
Months of Auguftyand this prefent September, 1671.

Inthe former part of bis fir[t Paper

Y reafon of a Propofition of Dr.Wallis (Prop.1.Cap. 5. De
Moetu) to this purpofe (for he doth not repeat it Ver-
batim:) If there be fuppofed arow of Quantities infinitely many, in-
creafing according to the natural Order of Numbers, 1,2,3,&C.or their
Squaresy134,9,8C. or their Cubesy1,8,27,8c¢, whereof the laft is
given, 1t will be a row of as many equal tothe laft inthe firft cafe, as
1202 inthe fecond cafe, as 1 10 35 in the third, as 1to 4, &C,
(Where all that is afirmed, is but; If we SUPPOSE Thar
This will Follow, Which Confequence Mr.Hobs doth not deny:
and therefore all that hefaithto it,is but Cavilling.)

Mr. Hobs moves thefe Queftions,(and propofeth themto the

oyal Society,to pafs ajudgment on them,) 1.Whether there can
be underftood (he fhould rather have faid, (appofed) an infinite ror
of Quantities,whereof the laft can be given. 2. Whether a Finite Quan-
tity canbe dividedinto an Infinite Number of lefler Quantities, or a
Funite quantity confift of an Infinite Number of Parts. 3. Whether
shere be any Quantity greater than Infinite, 4. Whether there be any
Finite M agnitude of which there is no Center of Gravity.  §.Whether
there be any Number Infinite, 6.Whether the Arithmetick of Infinztes
be of any ufe for the confirming or confuting any Doflrine.

For anfier, In general,l{ay, 1.Whether thofe things Be or
Be not s yea,whether they €an or Cannot be ; the Propofition is
not atall concerned, (whichaffirms nothing either way ;) but,
whether they canbe fuppofed,or made the juppofition, in a conds-
tional Propojition. As when I fay, If Mr. Hobs mere a Mathe-
matician,he would argue otherwife s 1 do not affirm that either be

isy0r ever was,or wil be {uch, Tonlyfay (upon fuppofition) If

he were,what heis nots he would not do ashe doth, 2. Many
of thefe Quare's have nothing to do with the Propofizion: For
it hath not one word concerning Grawity,or Center of Gravity, or
Greater than Infinite, 3. Thatufually in Exclide, and allafter
him, by Infinitzis meant but, More than any affignable Finite,
though not Abfolutely Infinite,or the greateft poflible. 4.Nor
do they mean, when Infinites arz propofed, that they fhould
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aélually Be, orbe paffibletobe performed; but only, that they bz
fuppofed, (Itbeing ufual with them, upon fuppofition of things
Impoffilie, to infer ufeful Truths.)  And Euclide (in his fecond
Poflulate) requiring, the producing a (breipht line Infinitely, either.
way 5 did ncvmean,that it fhould be aétually performed. (for itis
no: poflible for any man to produce a freight line Infinitely;
but,thatitb: fuppofed. And'if AB * be fuppofed 1,
YSeeZub.l.  produced,thoughbut one way ; its length muft be
- /zZ)po/ed to become Infinite (or more thanany Finite
length affignable; ) Yor,ifbut Finite, a Finite produ®ion would
ferve. But,if fo produced both ways ; it will be yet Greater,
that is, Greater thanthat Infintte, or Greater than was neceflar
to make it more than any Finitelength afsignable. (And who-
ever doththus fuppofe Infinites 5 muftconfequently fuppofe, One
Infinite greater than « wther.) Again, when (by Euc/ide’s tenth
s Propofiiion) the fame AB*, may be Bifeffedin M.
”.s:l‘lr““' and each of the halves in m, and fo onwards, 1a-
' finitely : it is not hismeaning (when fuch contipual
fe&ion is propofed) thatit fhould be aéually done, (for, who
candoit?) butthatitbe /appofed. Andupon fuch (fuppofed)
fe@ion infimitely continued, the parts muft be (fuppsfed) infinitely
many ; for no Finite number of parts would fuffice for mfinise
fe@ions. And if further, the fame AB fo divided , be [uppofed
the fide of a Triangle ABC *; and,from each point
of divifion, fuppofedlines (as mc, Mc, &c.) parallel
to BC: thefe parallels (reckoning downward from
A to BC) muft confequently be (fzppofed) infinitely many 5 and
thofe,in Arithmetical progreffron, as 1,2, 3,&c, each exceeding
its Antecedent as much as that exceeds the next before it ;')
and,whereof the lafi (BC) 4s given: (and their Squares, as1, 4, 9,
&ec. their Cubes,as 1,8,27,&c.) And this Ifay, to thew that the
(uppofition of Infinites (with thefe attendants) is not fo new, or
fo Peculiar to Cavallerius or Dr, Wallis, but that Euclide admits
it, and all Mathematicians with him ; as at leaft fuppofable, whe-
ther Poflible or not.

In particular, therefore, to his Quere’s, Tanfwer, 1. There
may be [uppofed a row of Qrantities Infinitely many, and con-
tinually increafing, (‘as the fuppofed parallels in the Triangle
ABC, reckoning downwards from Ato BC,) whereof the laf?

(BC) s given, 2, AFinite Quantity (as AB) may be fuppofed
(by

* See Tsb.1.
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(by fuch continual BifeCtions) divifible into a number of parts
In/lym'td_y many (or,more than any Finite pumber afsignable:)
For thereisno ftint beyond which fuch divifion may notbe
fuppofedto be continued 5 (for fill the laft, how fmall foever,
will have two halves; ) And, all thofe Purts were s the Undi-
vided whole ; (elfe,where thould they be had? ) 3. Of fuppsfid
Infinites,one may be fizgpofed greater than another : As a, fup-
pofedyinfinite number of Asen,may be fuppofed to have a Greater
number of eyes. 4. A furface, or folid, may be [appofed fo
conftituted, as to be Infimitely Long, but Finitely Great, (the
Breadth continually Decreafing in greater proportion than the
Length Increafeth,) and {o as to have o Center of Gravity. Such
is Toricellie's Solidum Fyperbolicum acutum; and others innus
merab'e,difcovered by Dr,Wallis. Monfieur Fermat,and others.
But to determine this,requires more of Geometry and Logick than
Mr.Hobs is Mafter of, 5. There may be fuppoféd a number In-
finite 5 thatis, greater than any afsignable Finite: As the fup-
pofed number of parts, arifing from a fuppofed Section Infintely
continued. 6, There is therefore no reafon,on this account, why
the Do&rin of: Euc'ide, Cavalleriusy or Dr, Wallis, fhould be re-
je&ed as of no ufe.

But having folved thefe Quere’s 4 1 have fome for Mr, Hobs
to an{wer, which will not fo eafily be difpatched by him. For
though Suppofed Infinites will ferve the Mathematicians well e-
nough: yet, howfoever he pleafe to prevaricate (which, he
£..ith, is for bis Exercifs,) Mr. Flobs himfelf is more concerned than
they,to folve {uch Quere’s. Let him ask himfelf therefore, if he
be ftill of opinion,that there is no Argument in nature to prove, the
World had a Beginning : 1. Whether,in cafe it had not, there muft
not have pafled an Infinite number of years before Mr. Hobs was
born. (For,if but Finite,how many foever,it muft have begun
fo many years before.) 2. Whether,now, there have not pafled
more; that isymore than that infinite number, 3. Whether, in that
Infinite (or more than infinite) number of Years, there have not
been a Greater number of Days and Hours: and, of which hi-
therto,tbe laff s given. 4. Whether,if thisbe an Abfurdity, we
have not then (contrary to what Mr. Hobs would perfwade.us)
an Argument innature to prove,the world had a beginning.. Nor are
we beholden to Mr, Hobs for this Argument; for it was an Ar-
gument i ufe before Mr.Robs was born. Nor can he ferve him-
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felf (as the Mathematicians do) with fuppofed Infinites 5 For his
Infinites, and more than Infinites of Years, Days, and Hours,
already paff, muft be Real Infinitjes, and which have actually ex-
#fted,and whereof the /aft i given s (and yet there are more'to
tollow, ) Mr.Hobs thall do well;(for his Exercife) to folve thefe,
before he propofe more Quere’s of Infinites. And this I fay, to
thew that Mr.Hobs is, as much as any, concerned to folve the
Quard’s by himfelf propofed.

Inthe latter part of bis firft Paper,

'E_\ E givesus{out of his Ro/es. Prop.5.)this Attempt of Sguaring
8§ 4 the Circle, suppofe DT be DCyand DR a mean proportional
betweenDC and DT § the Semidiameter DC will be equal to the
Quadrantal Arc RS,and DR to TV,

That the thing s falfe,is already fhewed in the Latin Confue
tation of his Rofetum, publithed in the Philofophical Tranfaétians
for Fuly laft paft.

Asitis now in the Englifh 5 his Demonftration is peccant in
thefe words,(Col.2.lin.31,32433.)  Therefore-- the Arc on TV,
the Arc on RS, the Arc on CA, cannot be in continual proportion;
(with all that follows:) There being no ground for fuch Confe»

uence.
And the thing is manifeft * 5 for fince that,by his conftraction,
DC.CA.Arc on CA extended—s yare in the fame cantinual pro-
DR.RS.Arcon RS exrended%%portz’on , of the Semidiameter
DT.TV.Arcon TV extended= Yo the Quadrantal Are 4
. Let that proportion be what you will 5 {uppofe, as
;‘C‘;‘T‘““’ 1 to 25 and confequently,DCto CAbeingas 1to 2,

" it will be to the Ascen CAsas 1 to 4 : And by the
{fame reafon,DR tothe Arcon RS, and DT tothe Arcon TV,
muft alfo be as 1 to 4: Aund thereforethe Arcson TV, on RS,
on CA; thatis,4 DT,4 DR;4 DC; will be in the {fams pros
portion to one another, as (their fingles) DT,DR,DC : But
thefe (by conftru&ion) are in continual proportion 5 there-
fore thofe Arcs alfo,as they ought tobe. Indeed,if (by chang-
ing fome one of the terms) you deftroy (contrary to the Hy-
pothefis) the continnal proportion of DT,DR.DC,you will de-
frroy that of the Arcs alfo (which are ttill proportional to
thefe:) butfolongas DT, DR, DG, bein any continual pro-

portion
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portion (whether that by bim afsigned or any other) thofe will
be in the fame continual proportion with them.  As if for DT,
DR, DC, betaken Dt, Dr, DC, in any continual proportion
reater,lcfs,or equal to his) the Arcs on tz,0nrs50n Ca, (cx-
tended) will bein the fame continual proportion,

But (which is the common fault of Mr. Hobs’s Demonftrati-
on)if this Demonftration were good,it would ferve as well for
any propoﬁtiou as that for which he bringsit.  For if, inftead
ot2, hehad faid, %, 3, -y or what elfe he pleafed; the De-
monftration had been juft as good as now it is, without chan-
ging one fyllable : That is,it will equally prove the proportion
of the Semidiamecter to the Quadrantal Arc, to be, what you
pleafe: As any may prefently fee, who doth but read over his
Papcr.

In bis fecond Pajer,

E pretends to confute a Theorews,which bath a lonz time paffed
.["_ for truths (and therefore doth no more concern Dr.
Wallis,than othermen.)  And 'tis this, The four fides of a fquare
being divided into any number of equal parts, for example, into 1005
and fEreight lines drawn through the oppofite pointsy which will divide
the Squaresinto 0O lcffir Squares & 'The received opinion (faith he)
and which Dr.Wallis commonly ufeth, is, that the Koot of thofe 1 oo,
namely 10, 15 the fide of the whole Square.  Which to confute, he
tells us, The Root 10 15 a number of Squarcs, whercof the whole con-
tains 1005 and therefore the Root of 00 Squares is yo of thafe
Squares,and not the fice of any Square 5 becaufe the fide of a Square
isnot a Superficiessbut a Line,

For An.[ Iay,that’us neither the opinion of Doétor Wallrs,
nor (thatl know)of any other (fo far is it from being a Recess
ved Opinion,which Mafter Hobs infinuates as fuch) that yo is the
Rootof 100 Squares (For furcly a Bare Number cannot be the
fide of a Square Frpure :) Nor yet (as Mafter Fobs would have
it) that 10 Squares is the Root of 100 Squares : But that yo
Lenyths is the Root of 100 Squares. "Tis true that the Number
1715 the oot of the Namber 109, butnot, of a 1co Squares =
audythat 1c Squares is the Root (not of 100 Squares. but) of 100
Squarcd Squares: Like zs 1o Deufen is the Root, not of 1co
Doufenbut of 120 Doufen doufen,or Squares of a Doufen,  And,as,

there,
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there,you muft mnltiply not only 10 énfe 16,but Dofew into Dou-
fen,to have the Square of 16 Duwfen 3 {ohere 10 into 10 (which
makes a 100) and Lesgthinto Length (which makes a Squere) co
obtain the Square of 10 Lengths,which s therefore 100 squares,
and 10 Lengths the Rootor fide of it.  But,fayshe, the Root of
100 Soldéers,is xo Soldiers, Anfwer. No {fachmatter: For 180
Soldiers is not the produét of 10 §eldiers into 10 Soldiers, but of
Yo Soldiers into the Number 10 ; And therefore neither 10,n0r 10
Soldiers,the Root of it. So 10 Lengths into the Number 10,makes
no Square, but 10a Lengehss but 10 Lengths into ro Lengths
makes (not 1e0 Lengthsybut) 100 Squares,

Soin all other proportions : As, if the number of Lengths in
the Square fidebe 25 the number of Squares in the Plain willbe
twice two,(becaufe there will be two rows of two in a row:) If
the number of Lengzhsin the fide , be 35 the number of
Aseetss.y. Squaresinthe Plain, will be 3 times 3, or the Square
w VL. viI. of 3: Tfthat be 4,thiswill be 4 times 4: And fo in
VILIX.  all other proportions, Of which,if any one doubt
he may believe his own eyes *.

And this Mr. Hobs might have been taughtby'the next Car-
penter (that knows but how to meafure aFoot of Board) who
could have told him, thatbecaufe the fide of a Square Foot, -is
12 Inches in'Lengeh, the Plain of it willbe 13 témes 12 Inches in
Squares : Becaufe there willbe 12 Rows of 12ina Row.

His third Paper,

Hich came out juft as the Anfwer to the two former was

.going to the Prefs,contains,for fubftance,the fame with
his fecond, and the Latter part of the firft : And fo needs no
farther Anfwer.

Only I cannot but take notice of his ufual trade of contra-
di&ing himfelf.His fecond Paper fays, Tbe fideof a Square is not
superﬁcie:5bua a Line : Histhird fays the quite contrary, (Prop.
1.) A Square root, ((peaking of Quantity) is not a Line, but a Reét-
angle.  Other faults, falfities, and contradiCtions, there are a
g:€at many.

As for Inftance : Hetells us fitlt, In the natural Row of Nume-
bers, as 1, 2, 3, 4y 5, 6, &C.every one is the Square of fome
number in the [ame Row ; (that is, of fome Integer number ;

which
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which is notorioufly falfe,) This he contradi&ts in the very
next words, But Square numbers (beginning at 1 )intermit firft two
numbers then four thenfix,@c 5 [o that none of the intermittcd num=
bers is a Square number,nor hath any Squareroot,  (1f thefe inter-
mitted numbers, between1, 4, 9, 16, &c, benot Squares how
is it that every one in the whole row is a Square,and that of fome
Integer number ? ) But this again is contradited prop,2. where
200 (one of fuch intermitted numbers) is madea square, and
14+ the Rooz of i,

Agains in his Definition he tellsus, that a Square Root multi-
pliednto it [elf produceth a Square : But (prop.2.) he multiplicth
the Root 14 75 (not into it felt,but) into 14 (apart thereof,) to
make 200, which he will have to be the Square of that Root.
Nor is it ameer {lip of negligence in the computation, but his
Ruledire@stoit; Any number givenis prodaced by the greateft
Root multiplied intoat felfy and into the remaining Fratiion. W here-
of he gives this inftance : Leethe number given be 200 Squares,
the greateft Root is 14=% Squares (he fhould rather have faid
Lengths 5 but that is a {mall fault with him ;) 1 /ay, that 2001is
equal tothe produtt of 14 into it [elf (whichis 196,) together mith 14
multipliedinto 2 (whichis equalto 4:) thatis 142 multiplied into
14. Butthis calcalation is again contradiéted in his third pro-
pofition, where he calculates the fame Square otherwile, as we
thall feebyand by, In the mean time let’s confider this alone,
and fee the contraditions within it felf, His Rule bids us
multiply the greateft Root into st felf,&e. This greateft Root he fays
is 14;25 yet doth he not maltiply this, but 14 (a part thereot)
intoit felf and intothe Fraftion % Agains if 142 be the greateft
Root, what thall be the remaining Fraftion? Doth he take the
Root of 200 to be more than 1432 by fome further remaining
Fraélion? 1t{o, he fhould have toldus what that Fraltion s ;
for ;% it is not,this being part of his greateft Rost 1472 Butif
we fhould allow (as I think we muft,) that by the greareft Root
hemeans {ometimes 14;%, fometimes 14, (thatis, if we allow
him te contradict himfelt,) yet how comes he by the Fraction
Z? For,y; is too much (thefquare of 142 being more then 200,
as by multiplying 145 into it felf will appear 3) which deftroys
his whole defign; for r4, multiplied into 142, will normake
200,but 198 ; contrary to his rule.  But farther, itisfo grofs a
miftake,to make 200 the Square of 143, thatevery Apprestice

oo buy,
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boy, (that can but multiply whole numbers, and fra&ions,)
could have informed him better, who would firft have reduced
the fraction to fmaller terms, putting 147 tor 14:%, and then
multiplying 14> into it {cif, would have fhew'd him, thatthe
8quarcof 1457, thatis, 142 muluplied into it felf; is (not 200,

but) 20435 -
But the Root of 200, is the {sd number 10/2, which islefs
. th‘m 14, at::dhigger than 14+ the Square ot that
147 being fomewhat more than 2003 and, of this, fome-

14;  what lcfs; but either of them within an unite of
56 it.

14 But this {fecond Propefition, is (as Ifaid) contra-
4 dicted by his third, which makes the Square of 14 to
4 be 207 5,(by what computation, we thull fee by and

4

»  bys) and then finds fault,that this and the former do
‘20472 notagree, (But'tisnowonder they fhould difagree,

when both are falfe.)  The fame Square ({aith he) calx
culated Geometricallyconfifteth (by Euclid,2.4.) of the fame numeral
great Square 196, and of two Rettangles under the greateft fide 14
and the Remainder of the fide, and further of the Square of the lef; feg-
ment 5 whichaltogether make 200, (He might have learned 1o
reckonbetter s butlet us{ee how he makesitout)  4s iy the
operation it [elf ({aith he) appeareth thus: The [ide of the greater
fegment t5 14=; (this was,but now, the fide of the whole {quare,
how comes it now to be but the fide of the greater Segment?)
which multiplied untait felf (faith he)makes 20c: (nosbut 20421 )
The produit of 14 the greateft Segment into the two Fraltions
215 4, and that added to 196 makes 200 ¢ (if by two fractions 17,
hemean,as he ought by his Rule,the Fraction 4 twice taken, or
the double of it, it will be not 4, but 8, and this addedto 196
make 204 ; Butall this he putsin his pocket, foric comes not
intoaccount atall,)  Laflly,the produét of = into 3%, or Zinto: is
5 which with the firft 200 makes 200 3 : (But he forgets him:
felf,forhislefier fegmentwas not 75, butsfs he fheuld there:
fore have faid into -2, or Zwmre 2,5 ;1) His calculation there-
fore fhould have beenthis : The greater fegmentis (not 1452,
but) 145 which muldpliedinto it felf makes (not 200,but 19€-
The Rectangie of the greater fegment 14,into the lefler 2, is
4 Audthistaken a fecond time,is another 4 : The leffer feo.
ment ((not 5, but) f, or 7, multiplied into it feif, 1s

(not
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(not 5, bu) 2: All whichadded together make not200-*

bur196 t4 T4t =) 20433, which is juft the fame with l:;f
multiplied into itfelf.  Sothat,had he known how to multiply
a number iato a numbsr, efpecially whenincumbred with fra-
&ions (which itis manifeft he doth not,) he would have found
no difagreement between the Arithmetical caleulation, and what
he calls the Geometrical. But I am athamed (for him) that fo
greata pretender to fuch high things in Geometry, fhould be
1o miferably ignorant of the common operations of practical
Arithmetick,

His repeated Quadrature he now exprefleth thus, The Ra-
dius of a Circle is a mean Proportional between the Arc of a Quadrant
and two fifths of the fame. But inftead of rwo fifths, he might as
well have {aid the baif,or tenthyor hundredth part,&c 5 or (taking
T in DC produced beyond C,) the double,decuplescentuple,&3 e, or
what you pleafe: For his Demonftration would have proved ir,
which isthis, Deferibea Square ABCD andinit a Quadrant DCA.
In thefide DS continued it need be,) take DT two fifths of DC, (or
its Half,Double,Hundredth part, or what you pleafe 5) and be-
tween DCand DT a mean proportional DR s and defcribe the Qua-
drantal Arcs RS,TV. 1[aysthe Arc RS is equal to the fEreight lzne
DC.  For feeing the proportion of DC to DT # duplicate of the propor-
tion of DC to DR, it will be alfo duplicate of the Proportion of the Are
CAtothe Arc RS,andlikewife duplicate of the Proportion of the Arc
RS tothe Arc TV, Suppofe fome other Arc, lifs or greater thanthe
Are RS,to be equal to DC,as for example vs ; Then the proprrtion of the
Arc 1s tothe fEreipht line DT will be duplicate of the proportion of RS
to'TV, or DRto DT, whichis abfurd; becaufe Dr is by conflruétion
greater or lefs than DR, Therefore the Arc RS is equal tothe fide
DC 5 which was tobe demonflrated. ~Which demonftration there-
fore proving indifferently every proportior, doth nct indeed
prove any, In brief: The force of his Demonitration is but this;
DT being to DC a5 2¢0 5 (or in any other proportion) and DR a
mean proportional between them 3 RS will be [o betrocen TV and €A 5
and therefore rs (greater orlefs than RS, )will not be @ mean proporti-
onal between TV and C A . whichis true ; but why it may not be equal
to DCywe have nothing but his word for it; there being nothing
to thew that DCus egual to fuch a mean proportional. Again ;s though
75 be nota mean proportional between TV and Ca, yetitmay
be between ¢vand Ca,which ferves his Demonftrationas wel';

Ooo 2 which
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which isindifferent to any three continual proportionals,as was
fhewed before.So that now we have had three Demonttrations
of this Quadrature,(in his Rofetum, in his firft paper, and in his
third, ) and this common fault in all of them, that they cqually
prove the proportion by him propofed, or any other what you
pleafe. But fuch his Demonftrations ufe to be. e

And this is what I thought fit to {ay to Mr. Hobs’s Eesr Papers
(rather to fatisfie the importunity of others, than becaufe 1
thought them worth Anfwering : ) And fubmit the whole,with
all Refpedts, to the Royal Society, to whom Mr. Hobs makes his
Appeal,

His_Fourth Papers

T Hich came out fince the Three former were anfwer'd ,
W (containing fome faint endeavors to re-affert fome
things in them,) is but meer Trifling, or worfe than fo.

What he would therein infinuate concerning God (that we
may as well prove Him to have had a Beginning, as that the
World had) {mells too rank of Mr.FHebs, We are not to meafure
Gods Permanent Duration of Eternity, by our fucceffrve Dura-
tion of Time :'Nor,his Intire Vbrguity,by Corporeal Extenfion,

Whatin it concerns Mathematicks, ( whether his own or o-
thers, )is fo weak and trivialy(and faid only,that he may feem to
fay fomething,though nothing to the purpfe,) that I fhall truft
it with thofe to whom he makes his appeal , without thinking it
to need any Reply ; The view of what he writeth againft, being:
a fufficient Ac{wer to all he faith,

New Obfervations of Spots in the Sun s made at the Royal Asademy
of Paris,the 11,12 and 13th of Augult 1671 5 and Englifb't out of
the Frenchyas follors.

T is now about twenty * years fince, that Aftronomers have
not feen any confiderable §pors in
- ¥see Numbq?.p. [gzxéfi ;:hzme the Sun,though before that time,
witwill gppeai , that fome fuch Siors arl vt N e -
et feen bevern Lotdan, €60, fince the Invenr'on of Tci_cfcopas,
4nd Mon". Picard affrm’d 10 D they have fromtime to time ob-
Togelivsar Hamburg, thathetad  fopved them. The Sunappeared all
feen oae in Ghober 1641, witnefs . . . .
the fuid Doftor’s cwn Zetter, wrie-  that while with an entire bright-
tento the Fubliier Avguftwh Lft. nefsyand Signor Caffini faw him fo
the mnth of this month of Luguff
- Bt
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