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¢hae of che Trees ic bore.  That thisis not a bare con-
je@ure, may appear from the boyling up of the Water
at firft in the lefler Ho'e, and its itanding in the bigger
And if ic fhall ‘be found that it was a

and lower.
very windy day v hercon this accident happen’d, it

will much add to the probability e kis Solution.

An accideat nct unlike this laiciy happened in
Fleet-fireet, London by the defect of the archizd Roof of
a very decp Common-sewer. The karth gradually
falling into the Sewer, was carried away by ir, {o as
not to obitrut the Water s and the continual tremour
of the Ground, occafioned by the cuntant pafling of
Carts and Coaches, by degrees {hook down the arrh,
fo as to lcave a very great C vern, the Top whereof
at length grew fo very thin, that one da. a weighty
Cart having juft palt it, a great {pace of the Pavement
funk in, in'the middle of the Streer, not without hazard

to a Coach thea driving by.

V A Reétification of the Motions of the five Satellives
of Saturn s with fome accurate Qbfervatisns of
them, made and Communicated by the Reverend

Mr. James Pound. R.S. Soc.

T is now above thirty Years fince that great Afirs.
nomer Mr. Caffini communicated to the World kis
dilcovery of two new Sarellites of Saturn, which made
their number Five ; and the account he gave ot them o
the Royal Society, (of which he was a Member} is w0 be
feen in N° 187, of thele Tranfadions. Much abous
the (amc rime the excellent M. Chriftisn Huyzens of Zu-

dichem, made the Jociety a prefent of the Glailes c: a
Telelcope
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Telefcope of 125 Foot leagth, with the Apparatus for
ufing them without a. Tube; by help whereof we mighe
have fatisfied our fclves of the reality of rhefe Dilco-
veries.  But thofe here that firft tried to meke ufe of
this Glafs, finding for want of Pradice, {ome difficul-
ties in the Management thercof, were the occalion of its
being laid afide for lome time. Aficewards it was de-
figned for making perpendicular Obftrvations of the fixe
Stars pafling by our Zenith, to try if the Parallux of
the Zarths annual Orb migh. not be made fzaible in
fo great a Radius, according to what Dr. At had
iong fince propofed : but in this we mifcarricd alfo, foc
want of a plece of {ufficient height and firmne{s, where-
on to fix the Object Glafs, o that it lay by negicdted
for many Years,

In the mean time we could not but remark a great re»
ferve in the French Aftronomers, in relation to thefe Sz~
tellites, of which they have given us in their Yearly
Memoirs no Oblfervarions till very lately, nor have they
feemed willing to thew them in their Glafics to fuch as
requefted it: fo that it might poflibly occafion in fome
Perfons a {ufpicion of the reality of this Difcovery: And
the Reverend Mr. William Derbam having borrowed of
the ~ocicty their long Glafs, could not therchy affure
himfelf chat the {mall Stars he {ometimes found about
Saturn, were really his Satellites, their fituation not a-
grecing with their places derived from the Tables of
their Morions exhibited in N° 187. of Phil. Tranfut.
befides that he wanted a {ufficient height to raife the Ob
j=&t Glafs, fo as to vicw Saturn to advanrage, above the
Vapour- of rhe Horizon. But in the Mimoirs for 1514,
publithed bur about a Vear fince. M. Cuffi/, the worthy
Succefior of his great Father, has givea us {fome Obler-
vations which clear up the Foirt, and by thewing the ct-
rors of chofe firft Tables, has epabled us 1o be affured,

Lo
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that we have feen the wnole Satcllitium of Saturn outre
felves.

The Subftance of thefe Obfervations is as follows.

dnno V714 Maii 6. 5t. N about Mid-night, Saiurn
being thenStacionary in % 4°, 2.7/, the Fifth and outermoft
Satelive was in its iuperiour Conjunction with the
Planet, and at the {ame time, the karth was nearly in
the Plain of this Satellic’s Orbit, fo that it appeared to
pafs very near the Center of Saturn: From hence and
from fome other preceeding Obfervations, Mr. Cuffinz
concludes that the Nodes of this Satellic's Orb arc in
4 degrees of e and %, and that its Inclination to the
Ecliptick is not much more than half that of the other
Satellites. Hence it thould follow that the Ellipics it
defcribes by its apparent motion about Saturn, Wucn in
a and 7 are much flatter and nearer to lus Body, than
thofc of the other four, which he allows to move in
the plain of the Adng, and to have their Nodes in 2 1#
of v and %, with an Inclination to the Ecliptick of
3t degrees. To confirm this dilcovery, he procuces a-
nother Obfervation of his Fathers, near Thirty Y ears
before, wiz. that, Anno 1685, Miii 31. St N. about
Noon, the {ame Satellite was obferved in {uperiour con-
junction wich Saturn, with lefs tha: one Diameter of the
Ring North fatitude, Saturn being then in m 11° 4%/,
So that the Satellire wanted bur 7° 21’ of compleating
134 Revolutions, in the Interval of time between them.
From thefc Dara it was ealy to feule the Theory
of this Satellite.

As to the Fourth or the Flugenian Satellite; in the
Memoirs for 1715, but juft now come to hand, we find
a very curious Obfervation of it, and the fitft of itskind,
wiz. thai Mart. 25°. 8. N, about 111 7. 4/, this fourch Sa-
tellite, then in Apsgeo, did immerge behind the Body of

' ' Saturs
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turn, With this Emendation the place of this SateHite
may for the future be computed with a fufficient exa@-
nefs.

The Third Satellite, by an original miftake in the
Letters in N°. 187, is all wrong s its dayly Motion
being there printed 2°. 18° 4¢". 50" inltead of 2* 1¢%
41'. 50" ; as may be perceived by the Period thereof
being determined, in the aforefaid Memoirs of 1714, to
be 4% 12" 25" 12'. that is, that it makes 400 Revolu-
tions in 18c; days. This Satcllite was obferved by
Mr. Caffini, April 4*. St. N. 10" P. M. to have newly paft
its inferior conjunction with Saturn. and a perpendicu-
lar from it fcli on the extremity of the weitern Aufe. (o
that at about 5° P. M. ic was with the center of the Pla-
net then inm. 5° 23" and confequently in % 5° 23", But
ineume anno Gregoriano 1686, the Epoche thereof was
m 9% 39'. So that from the Noon of the laft of De-
cember 1685, to April 4°. 6”.18'. anno 1714, that is, in
10320 Days 6”18, there have been made 2284; Re.
voiutions of this Satellite to the Equinocial; from
which Data, the Tables of its Motion are readily deriva-
ble.

The Radix of the penintime or fecond Satellite, ac«
cording to the aforefaid Letter, incunte anno Greg. 1686.
wasin "¢ 9°, 10". But by the Obfervations of Mr. Caffini
made the Nights before and after, this Satellite was in
its fuperior Conjunion anno 1714. April 4* 21" 5. St. Ny
thatis, in " 5°21', where Saturn then was: So that
April 4° 22°. 12!, an entire Number of Revolutions were
petformed fince the Epoche of 1686, that is, in 10320
Days 22" 12 : which Number can be no other than 3~ 1,
according to the Period thereof given in this Memoire,
viz. 2% T7% 41" 22",

Laftly the innermoft or firft Satellite, at the fams
time, wiz, 1714, April 4°. 21", 30’ St, N, was in its in-

FfEfff feriour
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feriour conjunction proxime , and confequently in
% §°21'  But the Epoche thereof for 1686, is v. 24° 0.
Which place the Satellite had paft 40¢. 31" at the time
of the Obfervation. This Archit movesin §*.6": Where-
fore from the time of the Epoche to Spril 4% 16" 2.4
¥714, or in 10320 Days 16’ 24", the Satellite has per
formed 5467 Revolutions, its Period being determined
to be I Day, 21 hours, 18 27", in this Memoire.

Having by the help of thefe lare Qbfervations cor-
rected the motions of the Satellites. which it was not
poflible for their firft Difcoverer to fettle rtruly, in the
fhort interval before 1687 ; and having fixed their Epo-
ches for the prefent Year, we were enabled to know
where to expe@ them with more certainty, and to di-
ftinguifh them one from another, and from the {mall
fixe Stars appearing with them. And the Reverend
Mr. Fames Pound, (whole indefatigable Induftry is no
way inferiour to his incomparable Skill in Aftronomical
matters) having, by means of his Stecple of Wanjied,
provided a Gromon high enough for the purpofe, and
having fitted a very commodious Apparatss for ufing
the Society’s aforefaid long Telelcope, foon difcovered
by it all thefe five Satellites ; and lately communicared
to them. the following very curious Obfervations.

1718. April 1% 10" 40" The third and fourth Satel-
lits of Saturn were in Apog €0, a little paft their Conjunction
with Saturn: A perpendicular from the fourth to the
Tranfverfc Axis of the Ring (or Line of the Anfe)
fell a little without the Eaftern A4sfs5 and a iine
through the fourth and third touched the Eaftern.Limb.
of Saturn.  Fig.17.

The firft was Northward of the Line of the Anfe
(and therefore in the 4pogesn Semicircle allo) diftanc
from the faid Line about as far as the end of the Con-

jugate Axis of the Ring was from the Center of B, viz.
nearly
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ncarly. ¢ of Saturns Semidiameters and it was about a
Semidiameter of the Ring from the Weftern Anfa.

The fecond was a very little Southward of the Line
of the 4nfe (and therefore in the Perigeon Semicircle)
above a Semidiameter of the Ring (or about the Semi-
diameter of the Ring -{- the Semidiam. of },) from the
Weftern 4nfa.  And the Third, Firlt and Second were
in a firait Line.

At 10% 50", APerpendicular from the 34to the Line
of the Axrfe fellalmoft on the middle of the bright part
of the Ealtern 4fs, but fomewhat nearer the Center
than the f{aid middle.

April22°.11%. 5'. The four innermoft Satellits were
all Eaftward of k. The 2d and 414 in the Apogaon,
and the 1/ and 34 in the Perigeon Semicircle. A Line
through the 24 and 4t/ touched the South Eaff Limb.
of . A Line paffing through the 34 and the end of
the Conjugate Axis of the Ring, was parallel to the
Line of the An/e.

At11% 10’ A Perpendicular from the firft to the Line
of the 4nfe fcll on the Eaftern Extremity of the Ring.
Fig. 18.

Thefe Diftances and Dire&tions were taken only by
Eftimation, and not by any actual Mecafurement.

The fifth (or outermoft) Satellite being at this time
near its greateft Elongation Eaftward, among feveral ve-
ry {mall Telefcopick Stars, he could nor determine its
Pofition. But by obferving the Motion of this {ome o-
ther Nights before, he was now fully fatisfied, from the
Motions re&ified as above, that there are five Satellits
of Saturn, as Mr. Caffini had long fince aflerred.

In the bright part of each 4nfs was a darkith Ellipfe
nearer to the out fide than the in-fide of the Ring. as if

it was compofed of two Rings near to one another..
| On
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On the Body of h, befide the Ring on the South-fide,
there appeared on the Norsh-fide a Zone not fo far from
the Center as the Ring, and not much unlike the {mall-
eft of Fupiter’s Belts. Thefe appearances were firft taken
notice of by Mr. Cafisi, as may be {een in £Piil. Tranf.
N°. 128 pag 690. Fide Fig. 15.

We fhall in our next give the Publick Tables of thefe
Motions, correéted from the alcretaid Oblervations,
inftead of thofe in N°. 137. But ic is not ro be ¢xpect-
ed that thefe Satellires, exccedingly micute in them-
felves, and {b faintly illuminated, fhould appear when
the Air is but ordinarily Serene, they requiring not only
the M:dium to be funmo modo defecare and iimpid but
withal in perfe@ Darknefs. For which reafons it may
well be underftood why the Gentlemen of the “arifan
Obfervatory may have fomerimes made a difficulry to
undcrtake to fhew them upon demand.
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Printed for W. and J. Innvys, Printers to the Royal
Society, atthe Princes- Arms in St. Paul's Church-Yard,
the corner of Ludgase-fFreer. 1718,
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