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An Abfirall of a Lerter fromihe Learned Dr, Cole
Phyfician at Worcelter, dated May the 1314,
1685, concerning Stones Voided per Penem,

Ser,
E the exclufion of two Stones (of the bignefs Fig." 10,
and 11) by the penss, without any, or any confide-
rable pain, be worth notice, be pleafed to know, 1 had
the account of it from the perfon that Voided them. I
faw the Stones and took the bignefs, and circumference,
(of which the ftrait line is the meafure, they being in the
thickeft part much of a bignefs) of them, by tracing
lines about them as they lay upon a paper for the fhape,
and meafuring them with a thread for the circamference.
He told me he was for many years fubje& to great pain,
firlt in the Kidneys, and afrerwards in the Bladder, when
thatin the Kédneys ceafed. But fince their exclufion
(which was about a year fince) he was free from pain till
the time I faw him, which was (asI remember) about half
a year fince..

JOHANNIS HEVELIL Confulis Dantifca-
ni , Annus Climaétericus. Gedani 1685, in
Folio. Wherein (amorgft other things) ke vin-
dicates the jufinefs of his Celeflial Obfervations,
againft the exceptions by fome made to the accuracy

of them..

7§ 1Iis Learned, Accurate, and Diligent Altronomer, in
his Dedication and Preface; (and elfewhere occa=
fionally inthe Book,) doth bewail the great Calamity

iie fuffered by Fire, in theyear 16795 wherein (Sepz. 25
IR

The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to &

Philosophical Transactions (1683-1775). STOR ®

www.jstor.org



[r1637
in a few hours, his Houfes (feven in number) with all
therein. (his mony, plate, gold, Silver, and all his houf-
hold goods, his Printing-houfes, with the furniture there-
of, and great part of hisLibrary ; and the remaining co-
piesof all his printed works fet forth at hisown charge.
trom theyear 1647 to1679,) and particularly his dear
Urania, and all its Oblervatories, with all his Inftru-
ments, Aftronomical and Optical, (defcribed inthe former.
part of his Machina (elefiis,) and many other things of
great worth, were in a manner wholly confumed, and:
turned to Athes and himfelf well nigh:deprived of all.

And doth withall complain 6f the unkindnefs of fome
whom hehad taken for friends; who, inftead of pitying
his Calamity or aflifting him therein, did rather infult
over it (or tacitly pleafe themfelves therein,)and, by
giving him new troubles, added to his aflicion,

But acknowledgeth and gratulates Gods: goodnels;
that (before this Calamity) he had (the fame year) fi-
nithed and publithed the latter part of his Machina Ce-
leftss, containing the obfervations of almoft fifty years ;
(which are thereby preferved :) That fome of his Pa-
pers, (particularly his new Catalogue of the fixed Stars,)
were ftrangely preferved from the fire: And, that(with-
out being wholly defpondent) God hath yet given him
life and courage, to refume his former ftudies, to rebuild
his Obfervatory, and furnifh it with neceffary Inftru-
ments (though much: inferiour to thofe incomparable
ones that pertlhed by the fire ;) and to apply himfelf to
deduce a-new (from their firft originals) much of what
he had written (which was. wholly deftroyed) relating to
his Prodromus Affronomie, his Correfion of the Tables, his
Uranographia, and his new Celefial Globes, which he
hopes (through Gods afliftance) in a fhort time to fic for
the publik.

This piece (the firft by him publithed after that dread-
full Conflagration ) he calls his Annus Climastericus, as
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being the Forty ninth vear of his obfervations, (49 being
7 times 73 ) and becaule of that great revolution of af-
fairs which in that year did betall him; the begin-
ning whereof, and the greateft part of it, being much
to hiscontent, but theend ofit {o fad and difmal.

Amongft the happinefles of that year, he reckons, firf,
his finifhing and publithing the latter part of his Aachina
Celeflis (containing the obfervationsof 48 years.) And
then, the coming of Mr. Hally to him at Dantfck, and
abode with him for fome months; and the great {artif-
faction he received therein. Having, before, much de-
fired, that fome from the Royal Socicty at London (ac-
quainted with the way of obferving there , by Zelefecopick
Sighes,) might come to him to Dantfick, to view the man-
ner of His obferving, (by plain fights, and the naked
Fy:) Who having thus been an Ey-witnefs of both
ways might fatisfy that Soczezy of the comparative good-
aeis of both; at left, that His way of obferving was
aot fo defpicable, as might by fome be thought or be
pretended. And the great fatisfaction that Mr. Haly
did ¢much bevond his expectation ) there receive, the
Author looks upon as a great happinefs. And, that this
happened before that difmal deftruction of his Obfer-
vatories and Inftruments: (for, after that, it would
have been impoffible :) And, that the Obfervations then
made (in Mr. Hally's prefence, and with his affiftance,)
were wonderfully preferved from the fire, wherein fo
many of otlier things perifhed.

For there had (divers years before) happened a con-
trover{y between Mr. Feok and him (and divers letters
pafled thereupon) conceruing the excellency of Telefco-
pick Sights; which Mr. Hook did much prefer before
the Plain Sights; uled by Tyche, by the Landgrave, by
all obfervers heretofore, and by this szzher.  As if it
were not poilible, with thefe Sights, (be the Inftruments
never {oJarge oraccurate,) to make Obfervations nearer

then
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then to Two or Three whole Minutes: But. himfelf
oL u‘d with Telefcopick Sights, (by anInftrument but of
pan breadth,) make obfervations, Thirty, }orty,
’lutV, yea Sixty times more accurate, than could be
done the other way with the moft Vaﬂ: Inftruments.
And, upon the Authors publ 1ihmg that firft Par: of his
Machina Celefiis (wherein all his Inftruments are accu-
rately defcribed ) Mr. ook publifned his Auimadver-
fions thereon; with much more of bitternefs and boaft-
ing (as this Author thinks, and others alfo whom the
Author cites,) then there was reafon for. Which he
thinks was done out of defign to difparage Him, hisIn-
ftruments, and his Obfervations (unfight and uniecen, )
and to prepoffefs others with mean and flight thoughts
of them, (even betore they were yet pubhf’ned )and a
high opinion of himfelf who (with fo little charge and
fo fmall In ftruments) could do things fo much more
accurate than had hicherto ever been done, by any: thus
fecking to raife his own reputati ion by dxipa*amag wha
is donc by others,in things wherein himf{elt doth not’nm«r
The Author thinking “the Credit of his Obfervations
(and confequently the Bpneﬁt which the Publike mighe
receive from them) to be herein much concerned ; (for,
it they were notto be trafted or relyed upon, with more
accuratenefs than with the latitude of two or three mi-
nutes, they wouald faxlmu:a fhort of what the world ex-
eC’Ced from them : ) he complained hereofin his Letters
to divers learned mm, and particularly to thofe of the
Reyal Susiety, defiring "hatnght might be done him in
this point. For thata difference of tiis nature, was not
to be determined by conjectuial {peeulations which a
man may project to himielf, whobrags only what great
thizgs he can do, but dothnothing : ) But by Practick
exnerience, and Trials actuaily made both Ways; ani
thefe duly cxamued and compared by perfoas compe-
tent tojudge offuch matrers,

LT
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For there be advantages, and difadvantages, in
both ways; which may, by fharp words, be aggravated
to a greathight; while yet, whetherof the two, upon
the whole matter, isto be preferred, cannot be other-
wife determined than by experience,

And inorder hereunto, the A«thor bad again and a-
gain defired,with earneftnefs,that Mr. Hook wouldjvouch-
{afe to give him (at left) thefe eight Diftances, obferved
by his Inftruments (great or fmali, as he plealed,)to be
compared with the {ame oblerved by this Azthor. Name-
ly, 1. Lucide Arietis, a Palilicio; 2. Hujus & Polluce
3. Pollucis @ Regulo; 4. Reguli dSpica Virginis; 5. Hu-
jufque d fuperiors in manu Serpentarii, 6. Hujus ab Aquila;
7. Hujufque & Marcab ; 8. Atque hujus demum & Lucida
Arietrs : But could never obtain from him either thefe or
any other. Though it had been no hard requeft to grant
it,if Mr. Hook could (as he tells us) perform according to bis
‘methed) 100, yea 200 Obfervations in one night.

He had from Bullialdus, Buratinus, Fullenius, and o-
thers,who had been Ey-witnefles of his obfervations, and
affiftant at them, great atteftations of their accuratenefs
Others who had not fo been prefent, had yet a great
efteem for them, notwithftanding the exceptions made
to them by Mr. Hook; blaming his cenfure as undefer-
ved and toofevere : And others even of thofe who had a
great opinion of Telefcopick Sights; and did themfelvc_s
make ufe of them, had yet a far other opinion of his
Inftrameats and Obfervations, than what had been ex-
prefled by Mr. Awok; And thoughtat left chis demand
of his, very reafonable, Thatit might be free for either
to make ufe of fuch Sights as themfelves thought beft,
or were belt acquainted with, without taking upon them
to prefcribe to others(over whom they had noAuthoritys)
or to reproach and vilify them becaunfe not of the fame
opinion with themfelves. All whichmatters of fact are

made to appear by divers Letters there printed, wl}licg
a
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had paffed between him and other learned men on that
fubeél.

But he had further defired (for the greater fatisfa-
Gion of all) that fome one or other might come over
to him, from the Royal Saociety, (well acquainted with
the Method of obferving by Telefcopick Sights,) who
might (upon his own view of the Authors Inftruments
and manner of oblerving, and by comparing thofe with
his) fatisfy himfelf; and report to the Society, for their
fatisfaction, what himfelf by experience tfhould find
true ; and whether there were indeed fuch caufe of com-
plaint as what Mr. Fook had made.

Agreeably to this defire of his (which he recounts asa
great happinefs)Mr. Edmund Hally,a Member of the Royal
Society, who had a very good opinion of Tele/capick Sights,
and was himfelf accuftomed to ufe them, and had (a
while before) made a Voyage to the Jfle of St. Helens;
and there (with fuch) made obfervations of the Fixed
Stars in the Southern Hemifphere, (many of whichare
to us unfeen, ) whereof he had then lately publifhed an
accountin Print; did, from the Royal Soczety, arrive at
Dantfick, May 26. 1679. and there continued, with the
Author, till Fuly. 18. and was all that timea conftant
attendant at his obfervations; and had with him (of his
own) a very good Inftrument furnifhed with Telefcopick
Sights; the betterto compare thereby the one and the
other way of obfervation.

The fame day that Mr. Hally arrived (May 26. 1679)
he did, in Mr. Hally's prefence (as a {pecimen ot his
manner of obferving and theaccuratenefs thereof) take
(with his large brafs Sextant) the Diftance of Regulns
and Spica ; (Mr. Hally having {o defired, as doubting
whether he could, in his prefence, determine to a2 mi-
nute, the fame diftance which he might have poflibly,
fome time before, obferved:) Which (notwithftand-
ing the difadvantage of the light Summer-nighes, and

L ee !L:'}:j,‘
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the Moon then fhining) he found tobe s4°. 1. g5 the
fame exallly, even to feconds, which he had, before,
fix timesobferved in the years 1658 1661, 1671. Where-
at Mr. Hally being much furprifed, (as not expecting
that accuracy,) it was again for his greater faustaction
(that he might not think it only a grear good-hap)
obferved the fame exa&ly, Fune. 1. and again June. 7.

Many more obfervations were made from day to day,
during all the time of his abode there, {fuch particu-
larly-as Mr. Hally (for his fatisfaction ) did direct. To
which he attended conftantly, and did ftrictly examine
them, with great diligence and curiofity ; that he might
not by any miftake be impofed upon. Which obler-
vations are all, here, particularly fett down. And a-
mong{t the reft, (to compare the accuratenels of the
two forts of Szghrs,) a lift of divers obfervations made
by the Author (with a {mall Inftrument and common
Sights,)) and the fame made by Mr. Hally (with a much
Yarger and Telefcopick Sights:) By which the futhor
thinks it will be evident to an indifferent Judge, that
thofe performed by the Plain Sights, (though ina {mal-
ler Inftrument,) are the more accurate, And doth
ferioully profefls, that he could not with Mr. Hally's
Infirument (though he did troly endeavour it) make
obfervations with that accuracy and that readynefs, as
with his own.

Upon the whole matter, Mr. Hally finding all much
to his fatisfaction, and beyond his expectation, thought
fit to leave in'writing his Atteftation thereof, (inform
of a Letter to the Author, dated Fuly, 8, 18, 1679.)
wherein he declares himfelf ebundantly fatisfied of the
ufe and certainty of thefe his Inffruments and Obferva-
tzons, And whereas he had, before been always doubt-
full, that his ebfervations by naked Sights mizit, as to
(ome Minutes, be uncertain ; and had therefore mwondered
why he declined the wufe of Telefvopick Sights; (though

yet
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yet be was lothto call in queftion the truth of them, but
preferved always a juft veneratzon for them :) He had,
(partly to gratulate the Authorspublifhing of his 0bferva-
tions, and partly to fatisfy his own feruples,) underiaken
that journy; which he now looks upon as no [mall hap-
pynefs; and declares himfelf abundantly pleafed with at.
And offers himfelf a voluntary witnefs, (of the almofi-
incredible certainty of thofe b Infiruments,) againft all
whe [ball for the future call his obfervations in queftion,
As baving feen, with his own Eys, not one or two, but a
meltitude of ebfervations of the fixed Stars, performed
with btk great Brafs Sextant, (even by divers Obfervers,
and by himfelf jometimes, though lefs expert therein,) be-
ing again and again repeated; moft accurately, and al-
moft incredibly to agree ; and never to differ more
than by an inconfiderable part of a Minute. With fur-
ther expreflions of Foy, and Admiration; as wondering
at nothing more, than to find them [o accurate.

The Author being by thefe Obfervations, confirmed
in his refolution of adhering to Bare Sights with his
Naked Ey (without glafles;) and having fatistyed Mr.
Flally as to the Certainty and Accuratenefs thereof (far
beyond what Mr. Hally could expect ;) thought fit in
the firft place (after his Machina Celeftss ) to publifh thefe
(for the fatisfation of others) to preferve the juft re-
putation of his obfervations before publifhed, which
Mr. Hook had endeavoured to render fufpected.

He therefore gives us firft, his obfervationsof the year
1679. beginning trom Fan. 8. St. n. (where his Machina
(eleffis ended;) and {o onwards till May 26, when
Mr. Hally arrived.  And therein (amonglt others) the
Tranfit of fome Stars, and the Qccultation of fome o-
thers, by the Moor: Mar. 25. Mar. 3o.

From thenceto $#2. 13, we have an account ofall
his obfervations made together with Mr. Hally, with
the fuccefs thereof.  And (amongft the rcft) of the oc-

Eeez cultation
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cultation of Fupiter by the Moon, (a cafe that feldom
happens) fun. 5.
And thence to Sepz. 26. (the fatal day when his ob-
fervatories with all their furniture were deftroyed) which
concludes the obfervations of that year.

After thefe obfervations, of the year 1679 ; are 27
Letters which had pafled between the Auzther and di-
vers other learned men, -relating to the controverfy
between him and Mr. Aok, about the ufe of Telefto-
ek, Sz;g/Jt.r. :

The Firft, Third, and Fifth, are from Mr. Henry
Oldenburg, Secretary to the Royal Society 5 and contain
( befide fome other things, declaring the Society’s
great refpect for the Author,) Mr. Hook's defcription
of his Telefcopick Sights, with his reafons urging the
ufe of them, Aflirming that, forany Celeftial obferva-
tions, an Inffrument, with thefe, though but of the Radius
of one Span, may be made more exalt, than, with com-
mon Sights , the beff that can be made, though of three-
Jeore foot Radius. That, whereas the naked Ey canhard-
ly diftinguifl an angle of @ Minute, it may thus diftinguifb
afingle Second.

The Second, Fourth, Sixth, and Seventh, are the
Authors anfwers to thofe ; maintaining the contrary.
Not thinking it poffible, that fo fmall an Inftrument
can do fuch great things,; and that, with his own, he
can diftinguith a much fmaller angle than Mr. Hook
will allow. Appealing to experience (which is to be
the judge in this cafe:) and defiring (for inftance) M.
Hook's Obfervations, (by his Inftrument) of Eight di-
ftances propofed ; to be compared with his own Obfer-
vations of the fame; thae it may be thence judged;
whether are the more exa@. (But could not obtain any
one. ) And he believes that thofe who thus commend
thefe, if they bad ever made trial 6f fuch large In-

' ftruments,
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wruments, at left continually for fome confiderable
number of years; and were with fuch- {mall ones to
attempt (not one or two fingle diftances, but)the Re-
ftitution of the fixed Stars as himfelf hath done; they
would be of another mind. But (leaving them to en-
joy their own opinion) defires at left it may be free
for him to ufe his own way, wherein he is confirmed
by the experience of fo manyyears; and from which
he hath many reafons why not to depart.

The 8*. from M. Ifmael Bullialdus; and the g%.
from Bernhardus Fullenius, (a Dr. of Law, and Conful
of Franeker,) are gratulatory Letters upon the Edition
of his Organographia and his Intruments therein defcrib-
ed; highly commending them, and the great accura-
cy of the Obfervations made thereby (of which both of
them had been Ey-witnefles,and efteem it a great happy-
nefs fo to have been;) and with fo great exaétnefs
(within lefs than ¢ Seconds) as, without having feen it,
they could hardly have believed. And,; the latter of
them (upon occafion of an' Obfervation publifhed b
Mr. Hook, aiming to prove a Parallax of the Earths
Annuai Orb;) declares his fufpicions of the uncertainty
of Telefcopick Sights, preferring others before them.

The 10®. is of the Author toD. Fullenius, complain-
ing of Mr. Hook’s unhandfome ufage of him in his
Ammadverfions on the Authors Organographia, or firft
part of his Machina Caleftis, (then newly come to his
hands:) As making it his bufinefs,. to carp at all his
Inftruments; and render them fufpeCted; to blacken
and difparage to the Learned World, all his Obfer~
vations; (which yet'he had never feen, nor ‘could fee.) As
That his Inftruments are not larger than Tycho's; nor
his Divifions better, nor his Obfervations more accu=
rate. That ’tis not poflible with thofe Inftruments
and the naked Ey, to difcern anintire Minute, orde-
termine to a Minute either Altitudes or Diftancess And

Eee 3 doth
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doth in a manner, from ftep to ftep, carp and cavill at
all and every thing. Boafting, that himfelf can per-
formall by a very {mall Inftrament , with Telefcopick
Sights, Thirty, Forty, yea Threelcore times more ex-
actly: (while yet he hath not, that this Azthor knows
of, ever publifhed to the world any one confiderable
Obfervation performed by himfelt.) Concerning which
this Author appeals to the judgement and experience
of this his friend (who had often feen the practice of
it) whether he could not clearly diftinguilh five Seconds;
even without the ufe of Diagonal lines (as Mr. Hook

retends, and cavils at it.) And whether he can.ima-
gine that Mr. <Aook can with an Inftrument of one
Span (fo inftructed as he defcribes) perform things Fifty,
or Sixty times more exactly, than he with his of 6 or
8 foot Radius. And, what difference he thinks there
may be between the parts diftinguifhed by Diagonal
flope-lines (cutting the Arches of Concentrick circles)
and thofe of the fame Arches by ftreight lines from
the Center, (which this Azthor alfo there ufeth; leav-
ing it indifferent to judge, either by the one or the o-
ther, as the obferver pleafeth.) But wonders that Mr.
Hook, who hath never yet performed, or {fo much asat-
tempted, any thing in this kind; fhould take upon
him thus to cenfure others. ‘Thinking that it more be-
comes learned Men, not to boaft of what they can, or
will, or mean to do, but ratherto let the world know
what they have done. And when Mr. Flook hath per-
formed things fo much more accurate, it will then be
time to tell the World what they are.

The 11 is a letter of his, of like complaint, to
Mr. Oldenburgh; Adding moreover, that Mr. FHoeok
fhould rather bave written his Animadverfions in La-
tine, or gotten fome body to put them into Latine for
him , ( as for thofe formerly concerning M. Azgot ,)

and not put thofe [that are not perfect mafters of the
Lnglifis
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Engli/b tongue)to the trouble of getting them tranf-
lated. That he is forry to be putt upon a neceflity
of wrangling, and empty words, (not becaufe he thinks
it hard to anfwer what Mr. F20& objecls, but becaufe
it 1s contrary to hisinclination, aund will rake up time
which might be better imployed,) this beinga matter
not tobe decided by empty words and altercations, but
by experience and practife. That himfelfnleth, in his
own ftudies, to mind rather his own bufinefs thanthatof
others; without prefcribing to others ( Dictator-like)
what fteps they muft follow, and impofe on them his
own methods and contrivances, as abfolately the beft,
{afeft, and fubtileft, of all that may ever be invented
by any man: whereas Mr. o0k, he finds, more inclin-
ed to meddle with others bufinefs than with his own ;
and rather to find fault with what is done by others,
than to do any thing himfelf. That he makes it his
bufinefs to perfwade himand all the world, that his own
way is the beft, {afeflt, and moft exquifite, which ever
an be invented by any; reproching this Author all a-
long for not cbeying him and following his dictates,
(as if this Author were one underhiscommand ;) Brag-
ging only of what he can do, but doth nothing. That
he thinks ir would better become Mr. Hook, to fu-
fpend his judgement a while till he have taken time
to examine (or at left to fee) what is done by others;
before he talk at this rate of all that 1s, or hath been,
or ever fhall be done in the world: while, in the
mean time, he requires of others to give credit to what
he fays of his own Oblfervations; before they can be
feen, and examined, or even made. 'That if this A4x-
thor (who without ftipend or publike falary, withoat
being hired or maintained to that purpofe at the charge
of others, without any duty or obligation upon him
thereunto, other than his own inclination to thefe ftu-
dies, and his wiilingnels ro ferve tiie publike, hath, at
his.
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his own charges, with the expence of fo much time
and labour, done what he was able, and with good in-
tention, and fo much more than Mr. Hook either
hath done, or is ever like to do,) hath deferved to be
thus {lighted, {corned, and contemptuoufly expofed,
almoft in every page, (becaufe he had not recounted
Mr. FHook in the number ofhis cheif Fautors and Pa-
trons; ) yet the Noble Tycho, the Ulluftrious Lanatgrave,
or fome others,” (who are all equally concerned in his
cenfures ) might have been thought to deferve bet-
ter ; who will certainly be found, it not in all things
(for the beft are liable to miftake fometimes)atleft in
fome things, to have performed better than Mr. Hook
is willing to allow them. However, this he hath to
fay for himfelf, that neither Pofterity, nor any of his
Superiors, can fay, that he was bound in duty to do
more than he hath done. And, as to the unprofitable
and ufelefs charge, of which Mr. Hoof fo often {peaks
ironically and with contempt (as he doth alfo in his
‘other {eeming commendations,) it came not out of
Mr. Hook's treafury (that he need be concerned for
1t) and which will appear (the Author hopes) not to have
been altogether in vain. That they wholike not his
Obfervations, may look by them, and wait for better,
or make better themfelves. That the purblind or fhort-
fighted, may (if they pleafe) make ufe of Spectacles
and Perfpe@ives; but himfelf, while his Ey-fight ferves,
thall chufe to make ufe of his bare Ey, and naked
Sights. That it is frec for Mr. Hook to make ufe of
what Sights he pleafeth, (or none at all,) and to Ub-
ferve (it he can) to the nicenefs of a fingle S:cond (of
whichvet the Author doth much doubt) and perform
Sixty times more accurately than Tyche, the Landt-
grave, this Author, or any other hitherto : but doth
‘not own him, as his Prince or Dictator; nor will {at-

fer himfelf, by his empty words to be perfwaded out
of
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out of his own fenfes, and the experience of fo many
years. But he isfatistyed inthis; that, what Mr. Fof
tlights and undervaiues, is by divers eminent, worthy,
and learned men, well approved and commended ;
(who's praife he more values, as being from praife-
worthy perfons; ) and doubts not but that they will be
found more accurate than to one, two, or three in-
tire Minutes (as Mr. Hock pretends, before he fees them)
And hopes that, of the Royal Soczety {of whom he ex-
prefleth a grea: efteem) there are who will be ready ro
vindicate him from Detraéors.

The 127, is from Dr. Wallis, to the Author,the 19,
to him from 7ztus Livius Burattini (which latter had
for {fome time been with the Axthor, and afliftant at
his Obfervations;) which (befide Grarulations, and
jult commendations of his Inftruments, and his Obfer-
vations) {peak particularly of the Divifions in the limb
by Diagonals (ufed by Tycho, the Landtgrave, this duthor,
and divers others;) to this purpofe : That, the Divi-
fion of an Angle into equal parts by ftreight Diago-
nals obliquely cutting concentrick Arches in the limb,
would require, in Mathematical rigor, that the con-
centrick circles be fet at fomewhat unequal diftances ;
and in {mal Inftruments, where the breadth of the di-
vided limb is a confiderable part of the Radius, (as:,
or s thereot) and the Angle to be fo divided, ofa confi-
derable greatnefs (fuppofe, 10 minutes or more) it may
require {fome little difference of intervals; (as the -
thor was well aware, and had himfelf given notice Mach.
Celeft. p. 139, 140,) But where the Inftrumentislarge
(as here, 6, 8, or 10 foot Radius,) and the breadth
ot the limb to bedivided, but narrow (as here, about
half an inch,) and (as here) the angle tobe fo divided
but 5 minutes; the true intervals according to Mathe-
matical vigor,are undiftinguifhable, to the fubtileft fenfe,
from equal diftances. And, here, it isindifferent to

Fff fay,
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fay, Thele intervals are fuch asby calculation they ought
to besor to fay, The circles be equidiitant : Torno {enfe
can ciftipgnith theone from theother. And if there had
been any difflerence; the Awther had [ufficiently pro-
vided for it, by performing the famedivifions by fireight
Yines from the center alfo.

The Computation (of Dr. Wallis) ro which the Letter
refers (the Method whereof is to be feen at large in the
Philofophical Tranfations Nemb, 111.) i¢ te this pur-
pofe. See the Figure 1a.

Take we (for inflance) bis large brafs Sextent (niich
15 one of the Infiruments which he did maft frequently malke
ufe of)) where A, the Angle (at the Center) 15 s DMinutes,
0 be aivided into 5 equal parts, by o Streight Diago-
nal, obliquely cutting (inthe Limb) 6 Concentrick Cir-
eless (the length of the Ray, ioeach of which, we are to
enquire.)

The Radius of that Infrument is (more than) 6 foot:
and the breadth of the Limb (cutt by the Diagonal) is
Jomewhat more then halfan Inch; that is, fomenbat more
than Ty part of the Radius.

Wewill allow it to beat lef 5 part of the Radius, (o7
even [(omewkbat more than fo:) and, accordingly, O, ths
Obtule angleat the Bafe (contained by the Diagonal and
the fhorteft Ray, or that of the In-moft Circle) 172 de-
grees: Andtierefore V, the Acute angle at the Baje,)con-
tained by the Diagonal and the Longeft Ray, (or that of
the Qut-molt Circle,) will (becaufe of A~ at the Cen-
ter, of ¢, ) bey®, 57 And that at the Second Circie
(next to 2t ) will (becanfe, here, A=4'.) bey°, 56 : And,
at the third, 7°, 57’5 dnd, at the fourth, 7°, 58 : And
s at the fifth-(which is nextto the In-mof) 7°, 5¢'.

Then (by that Cafe of Trigonometry. where, The two
Angles at the Bafe berng Given, with o fide Oppofite
o one of them; we are vo Find thag oppofite to the

1 b
e~ t iy e s
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cther:) #¢ Zr, As the Sines of the reipeltive ancles V,
(in ihe feveral (ereies,) to that of the Asgle U vosde
fhorteit Ray (opp0.te to V,) vo the relpective Lays, i
the feveral Gircles.
That is; putting x, or (1, oooco,, for the Ray of the
In-mojt Circle 5 the veft are thus fouwnd s

Angles ¢ Sines 373,01, 89,¢". Shortelt Ray, Differences,
1,00000

7°,59% 1388850. I391731:i1,00000 I,00207%" |.00207%-

7,58+ 1385970, 1,00415i+ |.co2 84

7,57 1383089, 1,0062§5 ° | .002 g~

7,563 1330208, 1,00835 = |.0021IC

7555 1377327, Longeft Ray, 1,0I1C46 = [.0021I

Where (the computation being made as accurately as the
common Canon of Sines will permit)the Differences of Rays;
that s, the Intervals of the Circles; arefo near toequals,
as not to differ more than by an Huandred-Thoufandth
part of the (/borter) Radius. (7The breadth of the limb,
that 15, the difference of the [borteft and longeft Ray, be-
<ng femewhat more than the ciundredth parz of the fhorter
Ray.)

That is (fuppofing the [borter Ray to be 6 foot, or 72
Inches,) the difference of Intervals between the concentrick
Circles o5 not paft w5k of an Inch. (Which o5 abont one
fourteen-hundredth pare of an Inch.) Which no [enfe can
diflinguifh from equidiftants.

The 13%. from [fmael Bullialdus (who had himfelf
alfo beena Ey-witnefs and Affiftant at the futhors Ob-
fervations, for fome confiderable time,) teftifies his great
refentment of Mr. Hook's dealings herein; as being a-
ftonifhed to fee how far envy and a {pirit of contradi-
¢tion can tranfport a man. And thinksit a duty which
the Author ows both to hisown reputation, and to the
publike, to vindicate himfelf and his obfervations ‘rem
thefe afperfions. But thinks he cannot do it better

¥tfoe than
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then by haftening the publication of them [which fincc i
done] the fight of which will be fo great a fatisfaction to
allequall judges, whounderftand (thcugh butalittle of)
tele affairs, thatthere will need no further apology-

The r4™ 15®. 16®, and 17", are Letters which paf-
ied between Mr. Flamffed and the Author 5 difcourf-
ing the reafons why. the one choofeth to make ufe of Te-
lefcopick Sights, and the other of Flain Sights: with fome
Obfervations imparted from each toother, and difqui-
fitions thereupen. Mr. Flamfted excufeth {fome doubts
he had, formeily, conceived about the uncertainty of
this Authors Oblervations, even to One, Two, or Three
Minutes. Which he acknowledgeth, upon fight of his
Organographia, are in good meafure fatisfyed. And;the
Author hopes he. 'will be yet moere fatist;ed, when he
fhall fee the whole body of his Obfervations. Not that
he pretends always to obferve exallly even to feconds,
or that he is not liable fometimes to commit an Error,(as
all men fometimes are, becaufe but men, whatever
Sights they ufe; and of which there is inftance in the
few Qbfervations that Mr. Flamffed imparts ;) but that,
when fomething of accident doth not interpofe (and
he mentions many which may a little difturb an
Obfervation,) he can clearly diftinguith five {econds, or
even lefs than {fo; and when {fome Obfervations chance
to be a little erronious, they may be difcovered and
correGed by thofe that are more exact.

They both agree that Tycho's Catalogue of the Fixed
Stars wants Recification. The Errors of which, Mr.
Flam{ed thinks to have proceeded trom Tycho's ufing
Plsin Sichts 5 the Author afcribes them rather to his truft-
ing to feveral Scholars of his, to make many of his Cb-
fervations ; fome of whom were either not fo skill-
ful, or not fo carefull, as fome others were ; either in
making the Obfervations, or noting them down. or

computing. from them: On which account it is (hs
thinke)
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thinks) that the Flaffian Obfervations are in many things
more accarate, (though they ufed the fame kind of
Stghts,) than thofe of Tycho; becaule, there, the Obfer-
vations were conftantly made by Rothman and Brig, two
diligent men.

The 20" - is of Bullialdus to the Author, returning
thanks for imparting a copy of his letters to Mr. Flamfted
(as at Ep. 13. for that of Ep. 11. to Mr. 0ldenburg ;)
concurring with him therein; efteeming the ufe of glaf-
fes, lefs certain (becaufe of the uncertain refraGions;
than Plain Sights.

The 2x®. and 224, from Mr. @lMenburg, teftifyeth,
from the Royal Society, their continued efteem of the
Author, and of his ftudies and labours, notwithftand-
ing the artifices of fome to the contrary; and that they
were not privy to Mr. Hook's publithing his Animadver-
Sons. Giving a more fair character of Mr. Flamfted.

The 23%. ofthe Author to Mr. Oldenburg, fignifieth,
thathe is not difpleafed with Mr. Flamfed, (or others,)
for ufing Glafles; which he allows in many cafes (efpe-
ciaily to thole who are fhort-fighted) to be of good
ufe; and commends in particular the Micrometer asan
excellent Inftrument for fmal diftances. But defires
that they will, without offenfe, permit him to ufe
(whathe tinds beft) Plaza Sizhts.  Which (where his Ly
fight ferves) he thinks much better: And, if he were
now to begin that great work, of reftoring the fixed
Stars (about which he had been fo long imployed) he
fhould rake the fame courfe as hitherto, by ufing Plain
Sights.  Wilhing, that for.e cf thofe who are {fo fond
of Telefeepes, were with him todifcourfe the mateer,
and fec his Obfervations; and he beleeves they would
then be of another mind.

The 25 from the Author o Tr Grew (then Secre-
tary to the Royal Society, aficr iz death of My, ©lden-
burg,) andthe 26™. to Lethlevus Clnver 5 {ignify the ar-

Fis rival
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sival of Mr. Hally, with which he was very well pleaf-
ed; havmg long defired, that he might have oppor-
tuujty of converhng with fome, well vauamtcd with
Felese wzr,\ orghes, that fo he m‘?ht, not by words on-
Iy, but by c\perxu,ce and pracife, evideoce to them
the convenicnce aud certainty of his O’o":rvations oy
Plain Siphts, ;“h.t Mr. Hally had now (z‘o" aboul a
months time) diligently oblerved together with ha,
every fair night; That he was aircady well fatisned
upon hisown e\:uermnccg ind would, he hoped, figisy
{o much to the Royal Society; that he tound, upou try-
al, tiungs far OLhCIWLC than had been 1m,gcﬁed bv
fome (as if he could not, with his Jnftruments an
naked Sizhte, diftinguifh to one, two, or three Mi-
nutes.) But intimates, that himfelt was notlo weii 1a-
tisfied with Mr. Hally's Inftrument with Telejcoizcks ;
(having found, upon tryal, the fupicions true which
before he had of them : \ And is very well pleafed,
that he had not been prcvamd with, to exchange his
Plain Sights tor fuch. #nd with it, he tranfimirs to
the ]@yal Society , his late Oofer\atxon of the occulta-
tion of j'z iter by the Moon.

The 27" (which is the iaft,))is from Mr. FHelly to the
Author ; te{’ufymg his great fatisfaction with the u-
thors entertainment ; With the opportunity of conver-
fing & obferving thh him; With his Infiraments and ac-
curate Cbfervations, far beyond what he could have
imagined ; And offers himfelf ready to teftify (againft

any who fould hereafter queihomt) the greataccurate-
nefs thereof (wondrmg at nothing more, than to find
them fo accurate,) and of their great agreement one
with another; not var,mo more than by an inconfi-
derable part of a minute.

Naw the diftinguifbing of 5", (which 15 allually diffin-

guifbed in thefe Inftruments,) &5 [0 nice a matter as anfwer-

ffb upon Earth, to the twellth part of an Englith mile
(allowing
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(allowing 6o miles to a4 Degree of Latitude ;) or the
third part of & quarter of a ifile. Which is fo nice, as
that, whereas we are wont to enquire, what is the Poles
Altitude at London ¢ what at Paris? what at Dantfick ?
and fo forth: This osmuch the fameas to enquire, what
it 5 at Charing-Crofs ¢ and, what at White-hall Gate »
( Suppofing them to be diftant Northward, one from the
other, 5 of an Englith Mile, or 440 foor,) or (becau/e
Degrees of Longitude s are, in the leffer Parallels, lofs
than degrees of Latitade) much the fame o5 to enquire, what
a-clock it o at the Baft-end? and, what at the Well-
end, of the Abby-Church 7n Weitminfer ?

The 18% and 24®. from the Author to Mr, 0ldea-
burg, are of another fubject. Being a Continnation of
the Hiftory, of the New Star, in the Neck of Crtus;
which hath been oblerved {fometimes to appear, {ome-
times to difappear, and then return again, and with
very different degrees oflight; as likewife of two fuch
others in fygnus, (one in the Breaft, the other under
the Head.) He had formerly (with his Mercurins tn
Sole, pablithed in the year 1562) given an account of it
from the year 1638 till that time. Which here he
continues from thence to the beginning of the year
16775 and then 2gain to the end of that year. ‘And
then again (after all thefe Leizers,) from the beginning
of 1673 tothe deffraltivn of his Oblervatory in 1679 ;
and {after fome intermiflion for that reafon) from 1681,
till toward the end of 1683.

Having difpatched what propecly concerns his Znnus
Climaltericys , and the Letters relaiicg therennto: He
gives us the Continuation of his Obfervations fince that
Il.g.l 30

He o in
Tofiviment, having lodt all) Dee. 2.3.4. (new ftile)
1650, wails 1 Matuatine /oeiore the Sunerifing: ;

and
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and then (according to his expeCtation) when it began
to be Vefpertine, Dec. 24. and {o onward. Bewailing
himielf that he could not, ‘as heretofore, with large
inftruments, and long Telefeapes, obferve this fo re-
markable a Conzer.

Fan. 1. 1681. (New Stile ;) he obferved the occulta-
tion of Paliliccum by the Moon.

Add Fan. 2. and fo forward, (having now  gotten
a fmall Inftrument) proceeded (as he could therewith)
in the Obfervation ot the Comet with his Remarks up-
on it.

In Auguft following he had re-built his Obfervatory,
and gotten fome Inftruments, (but much inferiour to
what he had loft.) Where his firlt Obfervation was an
Lclipfe of the Moon, Aug. 29. 1681. ff. n. And, after
that, another very great one, Febr. 21, 22.

Then the Obfervations of another Comet 1682. With
many others, of the Fixed Stars and Planets. And a-
monglt the reft, the great Conjun&ions of Saturn,
Fupiter, and Mars; And a Tranfit of Jupiter by the
Moon, obferved (in the day time) by a Telefcope, Nov.
21. 1632. ff. #. with many other Tranfits and occul-
tations.

After which is a fuccinét account or Hiftory of the
three great Conjunttions of Saturn, Jupiter, and Mars,
in the years 1682, 1683.

Then the Obfervations of a Third (omet 168 3, with the
Hiftory ofit. With feveral Tranfits and Occultations.

He tells us of a Fourth Comet obferved by Blanchinus,
at Rome, in Fune. 1684, ‘butnor, that he hears of, by
any bodyelfe,) at a time when himfelf (by indifpofition
of body) was not in a capacityjof making Oblerva-
tions.

But he wonders how thofe of Lipfich, thould not fee
this Comet, who pretend (about the {ame time) to have

been the firft difcoverers of the Nine {mall Stars, under
the
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the feet of Bootes (which they have formed into a new
Conftellation called Gladii Lipfenfes) juft about the
place where this Comer pafled. Which Stars are no
other than fome by himfelf long fince obferved, and
to be found (by other names) in his New Catalogue of
Fixed Stars; and the Obfervations of them, publithed
(amongft others) in his Machina Cweleftss. (Which, *he
doubts, could not by them, at that time, be all feen.)

On which occafion he takes notice alfo of Two Schentes
of thofe in the Moon, publifhed as his own by Pere
Cherubin, (Obfervations faites par le Pere Cheruzbin d
Orleans Capucin) which are but copyed out of the Au-
thors Selenographia pag. 222. 262.

He concludes with an Obfervation of the Suzns E-
cliple, Fuly. n. S¢. 12..1684.

A Courfe of Chymiftry: by Nicholas Lemery;
M. D- Tranflated from the Fifth Fdition in
French, by Walter Harris, M. D. Fellow of z4e
College of Phyficians. London 1686.

HE Ghymiftry of Monfieur Lemery is-of fuch re-
putation in the World, that Notice of additions

to it cant be thought ungratefull to the Reader.
This Edition is not on% adorn’d with feveral Tables
of Figures, reprefenting the Supellex Chymica; but is
alfo enlarged by the accefs of divers operations; as
particularly “the” Pulverifation of Tinn, by caling i,
Ggg when.
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when melted 1n a Crucible, into a round wooden box,
which has been whitend with Chalk on all fides with-
in; then covering the box, and prefently fhaking it
about, until the Tzanis become cold, and converted in-
to a gray powder; in which form it eafily mixes with
Salts, and other matters. It allo teaches the making
Flowers of Fupiter ; (which are Tinn Volatilized, and
raifed in form of Meal, by means of a Volatile Salt
of Salt-Peter ; ) and the making an Oyl of Mercury,
by diffolving {ublimate Corrofive in Spirit of Wine;
which may be done, altho’ that Spirit is not able to’
diffolve Quick-Silver, nor Mercurius Dulcis.

A Cauftic Oyl of Antimony is taught to be made by
diflolving _gutimony in the "Acid Spirits of Salt and
Vitriol.

A Method is given for drawing an Oyl and Spirit
of Paper.

An Account of the Peruvian Bark is inferted, to-
gether with the manner of drawing a Tinffure, and
making an Extra&, of it.

An Account is given of Sugar, and the Spirit of ir,
and ofthe Phofphorus,

Collegii Experimentalis, five Curiofi, pars Secunda;
per Jo. Chrift Starmium, Alcorfi, 4o 1685,

~HE Author gives an account of the good fuccefs

; he had in uling a Glajs Diving Bell, made in

a like form with that of Weed, mention'd by Monfieur

Panthot in the Fournal des Scavans.

He treats of {fome amendments in the Air-Pump;
particularly of that kind which is portable.

He relates fome experiments tried on the Baroftope,

Poliflr’t,
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Polif't planes &c. Some Hygroftatical Experiments,
together with the defcription of the Inftruments by
which they were performed.

He writes of long SzZleam, and their ufe in convey-
ing Water ; of Glafs Bubbles, and the reafon of their fly-
ing all'into little peices upon breaking ; of Water-Pots,
fort of Lamps; and of Stentoreophonic Tubes; the
invention of which he juftly afcribes to Sr. Samuel
Morland, loekingon thatInftrument of which Kzrcher
makes mention, to be of a different fhape from thefe.

He fpeaks of a new fort of Thermofcope, of the Mag-
deburg Hemifpheres, mentioned by Guerick, and the
difficulty of feparating one from the other, when the
Azr included in them is rarified.

He difcourfes of the force of breath blown into a
Bladder, and raifing a confiderable weight annext :and
of the explaining mufcolar motion from this principle,
atter Dr. (roon's manner, propofing that by thefe means
a ftatue of a man may be made to move in imitation
of Nature. ,

He examines the experiment of the Hydria Flel-
montiana, urged by Dr. More as an argument for his
Hylarchic Principle.

He defcribes an Aerometer, confiting of an Hygro-
meter, Thermometer, and Barometer, Speaking of mag-
netical Experiments, he affirms, that he has a large
Needle, exceeding a Rhinland foot, and feven inches,
both ends of which apply to either Pole of the Magnetr.

To this Treatife the Author fubjoyns an Epiftle to
Dr. More of Cambridg, concerning his Hylarchic Prin-
ciple ; where he examines the D* Demonftrations of

that Principle; and an{wers the arguments againft the
Elafticity of the Air,

G gg'a Ophthal-
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Ophthalmographia, five Oculi ejulque partium defcriptio
Anatomica: cul acceflit Nova Vifionss Theoria, Regie So-
cietati Londin. propofita. per Guwi. Brizgs, M. D. Col-
leg. Med. Londin. Socium, & Nofocomii Regal.” (quod
Dv. Thome dicatur) Medicum Ordinarium. Editio al-
tera: 8. 1685. proftant venales apud Sam: Smith, ad
Infignia Principis in Cemeterio D Pauli ; Londin.

Officina Chymica Londinenfs ; five exacta notitia Medi-
camentorum Spagyricorum, que apud Aulam Soczeta-
tis Pharmaceutice Londin. prxparantur, & Venalia pro-
ftant. Confilio Pharmacoprorum, & Approbatione (ol-
legii Medicorum Londinenfium exhibitum. Opera & ftu-
dio Nicolai Staphorft, oper. Chym. dict. Societatis. pro-
ftant venales apud Guz. Miller, ad Infigne Glandis Au-
reein Cemeterio D. Pauli, 1685, 12°%

Erratain the Tranfactions for Augup.
P Ag. 1107, lines 10, 11, 12, 13. Dele [wz. Convulfionis quintanam obfirvamtis perioduwm, o
Convulfivi affeltas offmariam perisdum a mutis anms obfervanus. ] [Pag. 1113, line 4. for
[ (onvalfionis--Obfervantis]) read ECmvulﬁones - Obfervanes.]
Errata.

IN the Tranfa&@ions for September 8nd Oflober, in the pag. following 1169 for [ 1870 3
read [1170.]

Printed at the Theater at Oxford for Sam.
Smith at the Prince’s Arms in Paul's Church-
yard London; and Hen. Clements
Book-feller in Oxford.
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