[ ¢
: \%Jg%j%
The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to é;w )2

Philosophical Transactions (1683-1775). STOR ®
WWW.jstor.org



J%z/a/ - ‘]?anfﬂcf N 257

T T T e e T e e T )




( 339 )

PHILOSOPHICAL
TRANSACTIONS.

For the Month of Ocober, 1699.

The CONTENTS.
I N Experiment of the Refradtion of the Air made at the Command of the
Royal Society, Mar. 28. 1699. By J. Lowthorp. A M.

1L 25 Extrast of two Letters, from Dr. John Wallis, (Profeffor of Geometry in
Oxford.) The One to his Grace the Lord Archbifbop of Canterbury. The
Otber to the Lovd Bifhop of Worcefter.

II1. The Report made by the Lord Treafurer Burleigh ro the Lords of the Council,
of the Confultation bad, and the Examination of the Plain and Brief Diftourfe
&y John Dee for the Queen's Majefly. 25 Martii 1582. :

IV. Reflexions made on the foregoing Paper by Mr. John Greaves, Savilian

Profeffor of Aftronemy in the Univerfity of Oxford. 1645.

V. Analyfise Gometrica, five nova & wera Methodus Refolvendi, tam Vreblemata Geo-
metrica,quam Arithmeticas Suaeftioncs. Pars prima, de Planis ; Authore D,
Antonio Hugone de Omerique Sanlucarenfe.Sold by Sam. Smith and Benj. Wal-
ford at the Prince’s in S¢. Pauls-Churchiyard Londen.

L. .An Experiment of the Refradkion of the Air made at the Command
of the Royal Society Mar. 28. 1699. By J. Lowthorp, A. M.
W E took a Cylinder of Caft-Brafs Fig. I.. ABCD; and cue

one end: of it CI) perpendicular to the Axis ax, the
other end AB enclin’d to it at an Angle of about 27° 30/,
and therefore the Perpendicular to this enclining plain,  pr,
and the Axis of the 'Cylinder 4x comprehended-an Angle pca
of about 620. 30d. Thefe ends were groun'd very true upon
a Glafs-Grinder's Brafs-Tool; and each of them was compalft
about with a narrow Ferule of thin Brafs bbbb. Into the upper
fide of the Cylinder at E was folder’d the Brafs pipe EF, and
into the undet fide at 6 the: other Brafs pipe GH'; the
forier of thefe Pipes being abour 3 inches long and-the late 6
inches. Upon the plate ddd were fixt two other plates LL
Perpendicular to it and parallel to- each other. Each of thefe
twe plates had an Arch of ‘a Circle ( equal to the Circumfe-
rence’ of the Cylinder ). cut-outof its upper Edge, fo that
when the pipe GH was let through a hole near the middie of

the plate dad, the Cylinder fell into the Arches; and being
Ece fafter’d
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faten’d there with Soder, the Axis ax laid Parallel to the Plate
ddd and about an inch and half above it. The Perpendicular
End of the Cylinder DC was clos’d with an‘Objet Glafs of a
~6th. Foot Telefcope, o0; and the other End AB, with a well
politht flat Glas ff; which was carefully chofento tranfmit the
Object diftinét enough netwithftanding its Obkquity to the
Vifual Rays. 'The Ferules werc well filld with Cement round
abour the Edges of the Glafs, and they laid flat and everv
where toucht the fmooth Ends of she Cylinder,. that they
might firmly refit the preffure of the Excluded Air.

Inftead e¢f a Ciftern (as in the Torricellian Experiment)
we made ufe of the Inverted Siphon of Brafs Fig, 1. MNO,
foder'd to the Plate ggg. One of the fides MN ftood Perpene
dicular to the plate, and the other fide NO Enclin’d to it, and
was fupported near the upper End O with a little prop kk.

We then plac’d the Cylinder (asin Fig, IL.) upon a Table
which was well faten’d to a firm Flore ; The pipe GH was let
through a Hole, and the Axis laid almoft .parallel to the fides
of the Table, and the Plate ddd was nail'd down to it. The
Tube of the Telefcope [f with the Eye glafs was apply’d to
the Obje&t Glafs, and a Hair fixt withinit at the common
Focus of both glaffes in the Axis of the Cylinder continu’d, x.
Upon the floore (under the Cylinder ) we nail'd the plate ggg
with the inverted Siphon upon it, and join’”d M to H by the
Infettion of the Glafs Tube T. The joints were very carefully
clog'd with Cement: And then they were cover'dvover with
pieces of a bladder and wrapt hard with ftrong thread. There
was alfo a bladder ty’d below each joint at m, and when it
was fill'd with Water it was ty'd above it at »; So that no
Air could come to the Cement or infinuate it felf through it’s
pores or fiffures if any happen’d to be left unclosd.

It is not (I think) an unneceffary trouble, that in this
account of the Apparatus I have mention’d (0 many minute
Circumftances , for we found it difficult enough to exclude the
Air, and almoft Impoffible to difcover the very little holes
through which o fubtil a fluid would freely -enter and pof-
fe(s the fpaces deferted by the fubfiding Mercury. But with
all this precaution the experiment fucceeded at-laft, as I witht,
after this manner.

We plac'd the Object @ (which was a black thread fliding
in a little frame over a piece of whité paper) in the Axis of
the Cylinder ¢x continu'd to it ; We filPd the Pipes aﬂlﬁi %y-

inder
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linder with Mercury ; and having flopt the uppermott Pipe uc
F with the little Iron flopple K and closd ir-at the other
joints, we let the Mercury run cut gently at O into the bladder
v, till it remain'd fulpended ar the ufal height (as in the
Barcmetre ) leaving the fpace above it between the glifles oo
and ff void of Air, We then found the Objeck, which before
appeard in the Axis at x, rais’d confiderably above ir; and
we reduc’d it to appear at x» by rzmoving it from 4 to . The
Axis therefore, of the vifual Ray xz (which was (G the
Axis of the Cylinder ) x4, falling Perpendicularly on the
void fpacc in the Cytinder paft through it without any Re-
fraction: But emerging obliquely into the Air, it was Re-
frated towards the Perpendicular ps, and there receivd a
new diretion to x. And<herefare the fpace ax fubftended the
Angle of Refraltion acx; which we mealur'd aad found as
follows,
The height of the Objet above the Axis 3 inches dephs
of vifual Ray ax the unrefralted ——¢ o, 425

The Diftance of the Objet from the Reﬁ:ad:ing} 612
Plain, . about 1 feet or
Therefore the Angle of Refra&tion acx was o, 2. 23
The Angle of Einerfion pes (' by the conﬁru&ion} 62. 30
of the Cylinder) was v
Therefore the Apgle of Incidence pex=—3 (., ,mw o
(’:dpca —+ ac¥) was # } 63. 27. 37.
And therefore univerfally (according
to the known Laws of Refraction)

4

The fines of the Angles of Incidence being 100000
The fines of the Angles of Emerfion are 100036
And the Refractive Power of the Denfe Air 36

By the Refractive Power of a Pellucid body T mean that
Properly in itwhereby the Oblique Rays of Light are diverted
from their direét Courfe; and which is meafur’d by the Pro-
portional Differences alwavs Obferv'd between the fines of the
Angles of Incidence and Emerfion.

This Property is pot always proportional to the Denfity ( at
leaft not tothe Gravity ) of the Refraciing Medium, - For- the
Refradtive power of Glafs to that of Wager is as §5.-t0, 34u
whereasits Graviry is as 87 10.34; thatis, the fquares of their
Refrallive Powers are ( very near ) as their refpective Gra-
vities, And thereare fome fluids which tho lighter than Water

yet
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yet have a Greater Power of Refration ; thusthe Refractive
Power of Spirit of Wine (according to Dr. Hooks Experiments)
Microg. p. 220) is tothat of Wareras 36 to 33 and it's Gra-
vity recipracally as 33 to 36 or 365 Butthe Refractive Powers
of Air and Water feem to obferve the fimple Pmpomon of their
Gravities, directly 5 as I'have compar'd them in the following

Table. Th«’ Numbers there Expreffing the Refration of Water

are taken from the mean of

*9 Obfervatiors at fo many
feveral Angles of Incidence
made Fan. 25. 1643 by Mr.
Gafcosgne the Ingenious Fire In-
ventor ofthe Micfometer, and
the ways of meafuring Anglcs
by Telefcopes and thofe of
Air are produc'd by the Expe-
riment-above related, .

* Iam Indebted for them to Mr. Flam-
fteed, who bad cover'd them with bis
Obﬁzr'vatmm, and feveral paffages vela-
ting to them , from his Letters to Mr.
Crabteer - which were happily preferv'd
i the fime of our Givil War by Sr.
Jonas Moor and - Mr. Chnﬁophet
Towneley ; and are now. in the Hands
of Mr. Richard Towneley of Towneley
in Lancathire, by whom they were im=
parted to hiwn..

Asr,

Water.

The (affum’d) fines of the Anglcsof} 100000 : 100000
lacidence through ' o
The fines of the correfpondent Angies}

of-Emerfion out of 134400. 100036
The Refractive power of 34400 ..,.. 36
The Specifick Gravity (if as 900 to J,

at_the time of the'Experiment ) of > 34400 ... {

or (if as 850 to 1) of

From hence it feems very probable that tlieir Refpective Den-
fities and Refractive Powers are in a juft fimple proportion:
And if this fhould be ‘confiem’d by fucceeding Experiments
made at different Angles of Incidence and with Cylinders con-
tinuing Exhaufted through feveral Changes of the Air it would
be: more than probable that the Refrative Powers of the
Atmofphere are every where, at all heights above the Earth,
proportional to it’s Denfities and" Expanfions. And here it
woult be no difficult matter to trace the Light through.it,
thereby to terminate the thadow of the Earthi ; and ( together
with proper Expediems for meafuring the. (annnry of Light
Wwminating an Opaque’Body ) to Examin at ‘what difiances.
the Moon muft be from the Earth to fuffer Eclipfes of the Ob-.
ferv’d Duration. This ‘Limitation is confiderable enough in
Aﬁronomy, abundantly to recompenf® the trouble of Profe-
cuting fuch a New Experimsnt,

Il 4n
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