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II. Extrafts from Mr. Gafcoigne’s and Mr. Crab-
tric’s Letters, proving Mr. Galcoigne to have

been the Inventor of the Telefcopick Sights of
Mathematical  Inftruments, and not the French,

By W. Dertham, Prebend of Windfor, and
R. Soc. Soc.

"N Monfienr de la Hire's firlt Part of his Zulule A-
I, ftron. publithed in-1687. 1 find an lnvention,
which was undoubtedly our Countryman Mr. Gaf-
coigne’s. afcribed to Monficur Picard, and that is, the
Application of Telefcopick  Sights to Aftronomical Infira-
ments, Mr. de la Hire’s Words are, Pancis abhine an-
nis D. Picard infignis Affronomus, atque in ead:m Acade-
mid { Regid.Scientiarum) Socins, Dioptrarum cremas ab ine
frrumentis [uftulit, corumque loco fuhffiruit Telefopias que
res Presbytis & Myopibus. &e.  In which Words it is not
indeed exprefly faid that Mr. Picard was the Inventor
of this way, but only that he applied Telefcopes. But
by reafon it implies thar it was that curious 2nd in-

enious Gentleman Mr Picard's Invencion, and it is in
effe@ claimed. as fuch, in Monficur Auzout’s Account
of the Zelefeopick Micrometer, in the Fhilof. Tran[ No. 1.
therefore | think my {eif in Duty beund, to do that
young but ingenious Geotieman, Mr. Gifeoigne, the
Juftice, to afierc his [nvention to him; by reafon all
his Papers, that by the late ingenious Mr. Towneleys
Diligence couid he picked up, ate now (together with
Mr, Zowneley's own Papers) in my Hands.
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‘As for the Invention of the Micrometer, which Mr.
Auzout claims as his and Monfienr Picard’s, 1 fhall fay
little to it, Mr. Zowneley having (ufficiently provid it to
be Mr. Gafeoigne's, in the Philof, Tranfait’ No. 25. And
the Defcriptions and Draughts of that, and {cme other
liftruments of that Kkind, are now by me, in Mr. Gaf-
goigne’s own Hand, to confirm Mr. Zowneley’s Account,
if occafion were.

And as Mr. Gafcoigne was the firft- chac meafured the
Diameters of the Planets, &¢. by a Micrometer ; {o I
fhall prove that he was the firft that applied Zelefcopick
Sights to Aftronomical Inftruments. In a long Letter
to his {agacious Friend Mr. Crabirie, of Fan. 25. 164,
{wherein he defcribes his Micrometer, and fhews his
way of finding the -Refractions, the Moon’s Parallax,
and how he meafured the Diameters of the Planets)
Mr. Gafeoigne tells him how the. medfuring Glaffes, which
he 'had been: fpeaking of, might be applied to a
Quadrant. If, {aith he, here (that is in the Diftin&-
Bafe) you place the Scale that meafures —, or. if here an
Hair be [et, that it appear -perfeitly through the Glafs —,
you may ufe it in 4 Quadrant, for the finding of the Alti-
¢nde of the leaft Star wifible by the Perfpective wherein it
5. If the Night be [o dark, that the Hajr or the Point-
ers of the Scale be not to be [een, I place a Candle in a
Lanthorn, [o as it caft -Light [uficient into the Glafss
which 1 find very belpful when the Moon appearerh not, or
it is not otberwife light enough.

In another Letter, dated on Chriffmas Eve 1641.
(wherein be defcribes the Wheel Work of his Micro-
meter, and fhews how he could apply it to the taking
of three Points; and f{pecifies his Obfervations of the
Diameters of the Sun and Moon; and mentions a Theory
he had contriv’d of the Sun; ¢¥c. and faith what pains

he had taken in the Anatomy of ‘the Eye) he tells Mbr
Crab»
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Crabtrie how he had applied his Telefcopick Sights to
a Sextant. Saith he, #r. Hotrox his Theory of the Moon
I [ball be [bortly furnilbed to try. For I am fitting my Sex-
tant for all manner of Obfervations, by two Perfpicills with
Threads. And alfo I am confulting my Workman about
the making of Wheels like B, 4, &, ¢, of t+ Diagr. 3, to ufe
two Glaffes like a Sellor. If I once have my Tools in rea-
dinefs tomy Defire, I [ball ufe them every Night. I have fitted
my Sextant by the Help of the Cane, two Glaffes in it, and a
Thread, [o as to be a pleafant Infirament, conld Wood and
a Conntry-Joiner or Workman pleafe me.

In another Lecter (the Date of which is worn our,
buc s, in Mr. Crabtrie’'s Hand, called his 1cth Letter
‘to him) he faith, 7 have given order for an Iron Dua-
drant of Five Foot, which will give me the 1000th Part
of One Degree, which (hall be furnifbed like my firff Scale;
only my Workman is [o *throng for my Father, that I frar
it will not be finifbed before the Eclipfe. I have caufed
a very firong Ruler to be exaltly made, and intend to fit it
with Curfors of Iron, with Glaffes in them and a Thread,
for my Sextant.

To thefe T could have added many other Paflages
of the like Nature: but thefe may be {ufficient, to thew
that Mr. Gafeoigne, as carly as 1640, made ufe of Te-
lefcopes on Quadrants and Sextants, as well as in his
Invention of the Micrometer.

What Commendations thefc Contrivances got him,
and what Expe@ations they raifed in fome of the A-
ftronomers of that Time, particularly in two of the moft
acute of that Age, Mr. Horrox, and Mr. Crabirie, may
be feen in the fame Mr. Crabtrie’s Letters to Mr. Gaf-
coigne, which are alfo in my Hands. Seme Pafiages of
which I fhallrecite, and at the fame time give the Society
a Tafte of what thofe curious Letters do contain.

t This Diagram is wanting in the Letter. * A’i'or;i’]lzf;;Pé;t;er
for fully employed.
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In- Mr. Crabtrie’s {econd Letter, which is of O&ober
30. 164035 after a very clear Demonftrarion that the
Solar Spots are not Planets at a Diftance from the Sun,
but fomething adhering to, or very ncar the Sun’s Bo-
dy: and alfo after a no lefs clear Demontiration of the
Errors of Lansberges Hipparchian Diagram, his - Lunar
Farallax, his Do&rine of Ecliples, and indeed his whole
Lupar Aftronomy, rogether with divers other curious
Matters, too many to be {pecified : afier this, [{ay, Mr.
Crabirie {aith thus, Something I am fure you were telling
me concerning a way of obferving the Pluces of the Planets
&y your Gliffes. Buz 1have not a listle Lamented that my
Zime cut me fo [hort, when 1 was with you, that I could not
more fully ruminate and digeft thofe (lrange Inventions
which you [hewed me, and told me of. My Laffitade after an
wnexpected and anacquainted Fourney s my unprepareducfs for
thofe Cogitations (not intending that Fowrney the Day te-
fore) and the dultiplicity and Pariety of the Novelties you
Jhewed me. fo wholly diftractea my Thoughts into Admiration,
that I cannot now give my Mieditations any reafonable Ac-
count of what I [aw : but muff intreat you, in a few Lines,
to rub up my Siemory, and tell me again what you [hewed me,
and the Extent of thofe your Inventions. = Which I defire,
that I might confider, and rejoice to confider, how much
and whesein Urania's Structure will grow to Perfeilion by
your Affiftance: and that (what in me lies) I may help you
to yemember when and wherein your Ivventions and Obferva-
tions will be of moft wfe. I [bould alfo defire you to inform
me what Bignefs of a4 Quadrant you conceive to be large
enongh for Obfervation with your. Devices. For I am ¢re
long going to Wigan, 1o Miles from hence, where much
Brafs is cafts and then I could fee whether I could procure
Juch an one caff. Toutold me (as I remember) you don'ted
wnot in timeto be able to make Obfervations to Seconds.  Ican-
zot tut admire it and yet, by what I [aw, belicve itz Sut lons
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to have fome farther Hints of your Conceit for that Pore
pofe. Ome Means, I think, you told me was, by a fingle
Glafs in a Cane, upon the Index of your Sextant, by which
(as I remember) you find the exalt Point of the Sun’s Ry,
But the way how, I have quite forgotten, and much dofives
Tour Device for the exalt Divifion of a Quadran:, by divi-
ding 1X Degrees iute 10 Parts, I did then widerfiand, but
do not now fully remember. If it might not be too much
Trouble to you, I [honld intreat you to give me [uch 4 Paper-
Demonftration thereof as you [hewed me, and two or three
Lines plainly of the Ofe thereof, how to find thofe [mall
Parts. 1 loft the little Paper, wherein I noted the Mign's
Diameter, which we obferved when I was with you: I pray
you [end it me, if, &c.

1 cannot conceal how much I am tranfported beyond my
felf with the Remembrance (of that littl: I do remember) of
thefe admirable Inventions which you (hewed me whew Iwas
with you. I {hiuld not have belicved the World conld have
afforded fuch cxquifite Rarities, and I know not how to fint
my longing Defires, without [ome further Tafte of thefe fe-
lected Dainties.  Happier had { been, had I never knowr
there had heen [uch Sccrets, than to know no more, but only
that there are fuch, Of all Defives the Defire of Knowledge
is moft wehement, wioft impaticnt : and of all kinds of Knox-
ledge, this of the Mathematicks affects the Mind with moff
intenfe Agitations. 1 denbt not but you can cxperimentally
witnefs the Truth hereof, and one time or other have been no
Stranger to [uch Thoughts as mine.  And therefore although
Modefly wonld forbid mz to requ:ft any thing (until you
give me leave) but what you pleafe voluntarily to impart,
yer the Vehemence of wmy Defire forceth me to lot yiu know
how much I defire, and how highly I fhould prize avy thing
that you fhonld be pleafed to communicate to me in thofe
Optick Practices Cowld I purchafe it with Travel, or procure
it for Gold, I would wot long be 5iithost a Tel:fcope for obe
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ferving [mall Angles in the Fleavens 5 nor want the Ufe of
your other Device of a Glafs in a4 Cane upon the moveatle
Raler of your Sextant (as I remember) for helping to the
exalt Point of the Sun's Rays. But feeing Urania is, &c.

Thus was the moft ingenious Mr. Crabtrie tranfport-
ed with Mr. Gafcoigne’s Devices, although at that time
far le(s perfe@ than they were in a fhort Time after.
And no lefs affeGted was the incomparable Horrox, as
Mr. Crabtrie f{ets forth, im his thied long Letter of Dec.
28. 1640. which hath thefe Words, My Friend Mr. Hot-
rox profeffeth, that little Tonch which I gave him of your
Inventions, hath ravifhed his Mivd quite from it felf, and
left him in an Extafic tetween Admiration and Amazement,
I befeech you, Sir, flack not your Intentions for the perfedting
of yowr begun Wonders. We travel with Defire till we hear
of your full Delivery.  Tou have onr Votes, our Hearts, and
onr Hands fhould not be wanting, if we conld further yow.
And then after many curious Matters (which would
take up too much of the Societies time to relate) he
thus proceeds, Towr Diagrams for Perfpectives I have view-
ed again and again, and cannot [ufficiently admire your inde-
fatigable 1nduftry, and profound Ingennity therein. I am
much affeited with the Symbolical Exprefions of your De-
monflrations. I never ufed them before (but I will db) yet
I underftand them ail at the firft Sight, and fee well the

Truth of your Demsnflrations.

To thefe T thall only add one Paflage more, and this
becaufe it thews fome other of Mr. Gafcoigne’s exqui-
fite Contrivances, or at lcaft the Accuracy of what are
mentioned ; and that is in Mr. Crabtrie’s Letter of Dec:
6. 1641. at the Beginning of which he faith, Zhat which
you give me a full Projection of was above my Hopes
and if the Screms keep an exal¥ Equality of Motian forward
in each Revolve, it is a moft admirable Invention; and

with the other Accommodations, I had almoft [aid without
Consm



( 609 )

Compare.. But that the Divifions of a Circle [hould be mea
fiived to Seconds, without the Limb of an Inftrument, or
that Diftances, Altitudes, Inclinations, and Azimuths [hould
be taken all at- ome Moment, without the Limb. of an In«
[rrument likewife, and each to any required Number of Parts;
or that the Diameter of Jupiter fhould be projected in fuch
prodigions Meafures as you [peak of, &c. were enongh to a
mufe and amaze all the. Mathematicians in Europe, and
may indecd be rather 4 Subject of Admiration than Belief, to
any that hath not kiiown your former Invemtions to exceed
Pulgar (I_hed almoft [sid Flumane) Abilities.  And for my

Part, I muft confe[s Modefly fo checks my ambitions Defires,
that 1 daye [carce hope. fuch Miracles [honld ever be produced
in real Practice vo [wch Exaidnefs. Then (to give the
Society a -further Tafte of thofe Letters) follows an:
Account of the Agreement of Mr. Horrox’s Theory

of the Moon with Mr. Gafcoigne’s Obfervations; and

alfo very curious Ratiocinations, and a Difquifition

about finding the Parallax of -the Sun and Moon, and

their. Diftance from the Earth. In which he cenfures.
Morinus’s Braggs, ¢re. and then .faith, that #o Man thas.
hath written of the Diagram [of Hipparchus] #nderftood

it fully, or deferited it rightly, but only Kepler and our Ho:-

rox 3 for whofe immature Death [which was fuddenly, and

about the Age of 25.] there is yet [carce a Day which I
pafs without [ome Pang of Sorrow.

Thus, among many, I have related fome of the Paf-
fages of Mr. Gafcoigne's and Mr. Crabtrie’s Letters rela-
ting to Telefcopick Sights. . From whence it is very ma-
nifelt, thac long before the French Gentleman’s Claims,
our Countryman Mr. Gafcoigne had made ufe of thofe
Sights in his Aftronomical Inftruments; particularly. in
two or more. Sorts of Micrometers (as | plainly find)
and in his Quadrant and Sextamr. And had ic pleafed
God to have given hima longer Life, we might have ex-

peied;
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peced greacer things from his pregnant and fagacious
Wit. For he was {carce 20 Years of Age when he held
thefe Correfpondencies with Mr. Crabtrie. And at the
Age of 23. he was Killed at Marflon-Moor-Battle, on
Fuly 2. 1644 fighting for King Charles1. His Father
was Henry Gafcoigne Efq; of sliddleton, between Leeds

and Wakefield.

1V. dn Attempt towards the Improvement of the Me-
thod of approximating, in the Extraétion of the
Roots of Equations in Numbers. By Brook Tay-
lor, Secretary to the Royal Society.

i N Phil. Tran. No. 210. Dr. Flalley, now Secretary of
the Royal Society. has publifh’d a very compendious
and ufeful Method of extraéting the Roors of affe@ed
Equations of the common Form, in Numbers. This
Method proceeds by afluming the Root defired nearly
true to one or two Places in Decimals (which is done
by a Geometrical Conftruction, or by fome other con-
venient way) and correting the Affumption by com-
paring the Difference between the true Roor and the
aflumed, by means of a new Equation whofe Root is
that Difference, and which he thews how to form from
the Equation propofed, by Subftitution of the Value
of the Root fought, partiy in knowa and partly in un-
known Terms. )

In doing this he makes ufe of a Table of Products
(which he calls Speculum Analyticum,) by which he com-
putesthe Coefficients in the new Equation for finding
the Difference mentioned. This Table, I obferved,

was formed in the fame Manner from the Equation
pro-



