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XXIL On the Satellites of the Planct Saturn, and the Rotaiion
of its Ring on an Axis, By William Herfchel, LL.D.
FRS.

Read June 15, 1790.

I N my laft Paper on the Planet Saturn, the principal obje&

of which was to give an immediate account of the

moft interefting phanomena that had occurred till the begin«
ning of November, many things were left unnoticed for want
of time to treat of them with fufficient accuracy ; but having
now before me the whole feries of obfervations from the 18th
of July till the 25th of December, 1489, I can enter into a
proper examination, affifted by fuch ,néceﬁ'ary calculations as
then could not conveniently be made.

One of the principal motives which have induced me to
haften this inquiry, is the frequent appearance of protuberant
and lucid points on the arms of the ring of Saturn. I have
mentioned before that fuch phanomena had been refolved by
the fituation of fatellites that put on thefe appearances ; but as
my obfervations were continued near two months afterwards,
and as T had from them correted the epochz of the old fatel-
lites, and improved the tables of the new ones, I found that,
befides many of thefe bright points which were completely
accounted for by the calculated places of the fatellites, there
were alfo many more mentioned in my journal that would not

accord with the fituation of any of them,
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) .

The queftion then prefented itfelf very naturally, what to
make of thefe protuberant pointsp To admit two or three
more fatellites by way of folving fuch phaznomena appeared to
me too hazardous an hypotheﬁs, efpecially as thefe lucid
' pomts, though fome of them had a motion, did not feem
willing to conform to the criterion I had before ufed of coming
off the ring, and fhewing themfelves as fatellites. And yet a
fufpicion of at leaft one more fatellite would often return; it
was even confiderably {trengthened when I difcovered, by
means of re-calculating with great precifion the whole feries of
bbfe’rvatiohs,* that in the beginning of the feafon there had
been fome few miftakes in the names of the fatellites, when
the obfervations of them were entered in the journal. In
fetting them right, which threw a great light upon the revolu-
tion of the 6th, and more efpecially upon that of the ~th, I
found alfo, that fome of the obfervations which were entered
by the name of the 7th fatellite could not belong to that, nor
to any other known one, It remained therefore to be examined
whether there might not be fufficient ground to {ufpect the
exiftence of an elghth fatellite.

In this fituation of things, I thought it moft advifable to
draw out the whole feries of obfervations in a paper, beginning
at the sth fatellite, and thus gradually through the 4th, 3d,
2d, tft, 6th, and 7th, to approach towards the center of Sa-
turn; that it might appear at laft what obfervations were left
unaccounted for. By this means alfo it will be feen clearly
with how fcrupulous an attention theidentity of every fatellite
has been afcertained; and with a view to give the ftrongeft
{atisfaition in this refped, at leaft one obfervation of each has
‘been calculated for each night ; and the place thus computed is

put
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put down - in the notes, that it may be compared with the
obferved one.

To facilitate this comparifon, I-have delineated a {cheme *#,
wherein the orbits of the fatellites are drawn in their due pro-
portion. A few words will explain the conftruétion and ufe of
this ﬁgure, which, notwithftanding its fimplicity, is yet amply
fufficient to afcertain the accuracy of every obfervation.

In each of the orbits, by way of marking them, is placed

the fatellite to which it belongs, as it appeared to be fituated
the 18th of O&ober, 1789. The graduated circle is of ufe to
ﬁnd by means of the tables, the apparent place of a fatellite
for any given time; or, the apparent fituation of the fame
fatellite being given, its real Saturnicentric place may be de-
duced from it. In the center of the fcheme is the planet Sa-
turn, and its ring, exprefled by a line which reprefents the
direction of its anfie; or the ring itfelf, as it appeared in my
“telefcopes during the months of July, Auguft, September,
O&ober, and November, 1789. The five lines which are
carried on parallel to each other ferve to convey the meafure
of the planet and its ring, to the orbits of the fatellites, as
will be feen in feveral inftances that occur hereafter.

The graduated circle is divided into degrees, and begins to
count from that part of every fatellite’s orbit beyond the pla-
net, which is intercepted by a plane pafling from the eye of
the obferver, at re&tangles to the ring, through the center of
Saturn. Hence it follows, that the point of zero, or 360 de-
grees, is the fame with the geocentric place of the planet in
thofe four parts of the orbit of the fatellite where the eye
is in the-plane of the ring, and where it appears the moft
open; and that, in other places, it may be had by folving one
fpherical triangle. 'This is to be underftood as relating only to

* See Tab. XIX, fig. 1.
the



430 Dr. HerscusL's Obfrvations on the

the inner fatellites; the sth, or outermoft, requiring a dif-
ferent redu&ion, on account of its deviation from the plane of
the ring.  Moreover, 1 am inclined to believe, that the fureft
way of obferving the sth, is to truft only to meafures, taken
with micrometers which give the diftance and angle of pofi-
tion, except in {uch cafes when the eye is nearly in the plane
of this fatellite’s orbit, where the different redutions may be
neglected, without bringing on any confiderable inaccuracies.
The order of the numbers by which go comes to the left, and
270 to the right, is taken from the motion of the fatellites,
as they appear to revolve in their orbits, when feen in tele-
{copes of my conftruction ; and which is alfo the real dire@ion
of their motion according to the order of the figns. But the
points 360 and 180 muft occafionally be changed in their de-
nomination of north or fouth, according to the real fituation
of the plane of each fatellite’s orbit. At prefent, for inftance,
when the {fatellites are at 360, that part of their orbits in
which we find them lies to the fouth of the center of the
planet; but about the end of Augu{’r, 1789, and afterwards,
the orbits of the fix inner fatellites were differently fituated ; fo
that the fame points then were turned towards the north. 1
need not remark, that the fituation of thefe points was
changed again when the earth pafled through the plane of the
ring, and that it will change, in the sth fatellite likewife,
when we come to be in the plane of its orbit.

The calculations of the places of all the fatellites have been
made according to tables which are given at the end of this
Paper.  Their form being very fimple, I thought it not amifs
to communicate them, for the ufe of thofe who may wifh to
enter into a more particular examination of the following ob-
fervations 3 or to follow the fatellites in their orbits at any

i future
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future time. It will be proper to mention, that I have deduced
the epochz of all the feven fatellites from my own obferva-
‘tions, and they will be found to differ confiderably from thofe
which are given by M. pE LA LANDE, in the Connoiffance des
Temps for 1791, But I have not attempted to extend them
farther than a few years backwards or forwards, as I am not in
pofleflion of any obfervations that could authorize me to under-
take fuch a work. On the contrary, I am well convinced,
that no tables will give us the fituation of the fatellites accu-
rately, till we have at leaft eftablithed the dimenfions of their
elliptical orbits, and the motion as wellas the fituation of their
aphelia. The epochz for 1789, therefore, muft be looked
upon not as mean ones, but fuch as refpet the orbits of thefe
fatellites in their fituation during the time of the following
obfervations ; and the two preceding, and two following years,
muil be already a little affe€ted with thofe errors which are
the neceflary confequence of our not knowing the required
elements. I flatter myfelf, however, that the obfervations,
which are delivered in this Paper, will ferve as a beginning to
a proper foundation for inveftigating them. The many con-
junéions between the fatellites, for inftance, will undoubtedly
throw fome light on the fituation and excentricity of their
orbits ; as it will be found, that the calculated places of thefe
conjun&ions require elliptical motions to bring the fatellites to
fuch appearances, which, in circular orbits, could not {o accu-
rately have taken place. Nor can we afcribe the difagreements
to the fault of the obfervations, fince a very few minutes will
fuffice to determine the time of a conjunétion, which never
lafts long. For this reafon alfo, 1 have carefully avoided de-
ducing my epochz from conjuntions, even with the 6th

fatellite,
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fatellite, which moves fo rapidly that, at firft fight, wemight
thiuk thofe fituations favourable.

The mean motion of the five old fatellites, as being fuffi-
ciently accurate for my prefent purpofe, I have taken from
the above-mentioned tables of M. pE r.a 1.aNDE; and thofe
of the 6th and 7th, of courfe, are the refult of my own
obfervations.

T'he geocentric place of Saturn, whofe complement is to be
added, in order to reduce the Saturnicentric fituation of the
fatellites to the apparent one, I have taken from the nautical
almanac to the neareft minute; and, as 1 have always confined
myfelf to a literal tranfcription of the obfervations from the
original journal, all the memorandums which are neceffary
either to explain them, or to corret miftakes in the names of
the fatellites, are thrown into notes, that thers may be no inter-
ruption in the fucceflion of the obfervations.

Obfervations on the fifih fatellite of Saturn.
178y, July 18. 20h. 20" (A). The fuppofed fifth fatel-

lite (B) 6° or 7° {p. (C) the ring (D).
| | July

(A) The time of my obfervations being fidereal, it is neceflary to mention,
that this relates only to the hours, minutes, and feconds, the day itfelf being
that which is generally ufed by aftronomers, beginning at noon, and ending the
noon following. By this means there can never be a miltake which fidereal hour
I inean to point out, as no two fuch hours can occur in the fame aftronomical
night.

Tt will alfo be neceffary to remark, that all the times are'thofe fhewn by the
clock ; which, by equal altitudes, has been found to lofe very equally at the rate
of 0,4 per day; and to be 8" 517,5 too fait at midnight the 1§th of July,
1789, which is the time on which my obfervations on Saturn commenced,’

(B) The fatellite itfelf not being known, it is here called the fuppofed fifth.

(C) By fix or feven degrees fouth preceding the line of the ring, is meant,

that
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July 23. 19 29. The sth {p. at a great diftance (E).
July 28. 22 37. By a figure in the journal, at a great diftance
np. (F).
Aug. 18. 21 11. The fuppofed sth at a great diftance 25°
np. R. (G).
 Aug. 28. 1 28, A line drawn through a large ftar north of
Saturn, and pafling between one pretty confiderable ftar nf.
and another {f. Saturn, leaves the fuppofed sth fatellitea little
‘on the following fide. By two figures in the journal, the sth
is at a great diftance nf. » . (H). ‘
Aug. 29. 23 29. The fuppofed sth is a very little preceding
a line drawn from the large ftar of laft night, through a very
fmall ftar; and a good deal following a line drawn from the

that the fatellite in the firft place was at the preceding fide of the planet; that is,
in the femicircle from 180 to 360, which pafles through 27'0 degrees. And in
the next, that the fituation of its orbit was fuch as to bring the fatellite, at its
proper diftance, into a line drawn from the center of Saturn, making an angle
of 6 or § degrees with the line of the ring, and declining towards the fouth.

(D) The calculated place for 20h. 20, fhewn by the clock, corre@ed by
—8" 51”,5, and reduced to 12h. 22’ 16 mean time, is 245°¢ which, as no
diftance is mentioned, leaves it doubtful whether the obfervation was that of the
5th fatellite, or of a fixed flar.
\ (E) By calculation the fituation is 268° 13 which agrees well enough for
21h. 117 49" mean time, ‘

(F) 13h. 59’ 38/ mean time gives 291°,5, which agrees with the diftance
and direttion ; but as the fatellite was fp. the obfervation, which fays np. muft
belong to fome {mall fixed ftar., -

(G) The calculation for 1xh. 11’ 24" gives 27°,4 or at a good diftance {f;
therefore this was not the fatellite, but a ftar. /

(H) It appears from the calculation for 14 h. 48’ 29" which gives 74°,2, and
alfo from the following obfervations, that this was the real gth fatellite; and
that, having once obtained its place, I keptit in view all the reft of the feafon.

Vor. LXXX, L1l firft
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firft pretty confiderable ftar of laft night, through the fame
very {mall ftar (I).

Aug. 31, 21 3 The sth I take to be nf. » at a good dif-
tance (K).

Sept. 8. 22 37. The sthabout 15° nf. R. and, by a figute,
at a great diftance (L).

Sept. 11. 20 11. The fuppofed sth fatellite and two {mall
ftars {f. a ftar », which 1s {f. », form an exa& line.

22 32. The fuppofed sth, and the two Sft {f. #, form no
longer a line; {o that is the real fifth fatellite.

Sept. 11. 23 §52. The sth fatellite. keeps: advancing; its
fituation 1s 20 or 22° nf. the line of the R. and, by a figure,
it is at a confiderable diftance (M).

Sept. 13. 22 14. The gth fat, of the r1th of Sept. is ad-
vanced, and is now north preceding a confiderable large ftar,
which was that night {p. . By a figure it is nf. 5, ata
confiderable diftance (N). '

Sept 14. 20 33. The sth a little nearer than laft mght (0).

22 30. The sth fat. of Sept. 1. obferved at 20 h. 117, has
left the place where 1t was at that time.

Sept. 16. 19 39. The s5th is drawing nearer towards its
conjunction.

22 18. Much the fame as before.

23 59. About. 33° north following the direion of the
R. (P). '

1 3. The sth nearly as before.

\ h. VA7 o ) h. Y72 0.

() 12 45 §3- 98,4 - (K) 10 12 26, 87,2,
(L) 1114 47. 124,2. (M) 12 17 48.  138,3.
(N) 10 35 13, 147,2. (O) 847 34 151,5.

(P) 12 5 g. 161,3.
Sept.
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Sept. 17. 19 48. The sth fat. of » 30° nf. R. and at the
diftance of about 3 dia. of R. (Q). \

Sept. 18. 21 15. About 2 dia. of R. and near 40° north
following (R). ‘

Sept. 20. 23 24. The sth fat. is within a degree of its con-
junétion. It isnorth of %, andits motion is retrograde.

23 54. A perpendicular from the sth fat. to the ring of
Saturn, falls towards the following fide thort of the center by
X dia. of 7. ,

o 19. Diftance of the sth fatellite from the parallel of the
R, of », 3 rev. 36,7 parts=1" 0”,666 central meafure.

1 25. The sth very nearly central.

1.28. With a power of 240, perfectly central. With 300,
perfeétly central (S). 7

Sept. 21. 21 15. The sth fat. is perpendicular to a place
half a proje&ion of the ring preceding the edge of it (T).

Sept. 23. 22 §1. At aconfiderable diftance np. » (V).

. Sept. 24. 19 56. At a good diftancenp. » (W).

Sept. 25. 19 34. The sth purfues its track (X).

bhe , ., ° ‘ b, ,, o .

(Q) 7 50 55. 1651. (R) 9 13 45.. 170,0.

() 13 18 13.  180,0, or directly at rectangles to the ring, to the north,
T have ufed this obfervation for fettling the epocha of this fatellite, in which I
have made no other allowange than that of the geocentric place of Saturn, as I
knew this would anfwer all my purpofes. But when we would obtain the :mean-
motion of this fatellite in comparing its prefent place with other fituations at a
great diftance of time, proper reduions of the geocentric place of  to the

orbli‘t;(r)f this fatellite fhould be made.. This may, however, be done much better
when the real fituation of its orbit is properly afcertained.

h. Y o h, 1 o
(T)9 159. 1838 (V) 1029 52. 193%3.
(W) 7 31 25, 19754 (X) 7 533 2059

Lill2 o&.
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O&. 12. 21 18, The fuppofed sth forms nearly an ifofceles
triangle with two p’x/'e'ceding ftars, the fouthern one of which
is double, confifting of a very confiderable ftar and a fmall one.
3y a figure, at a conf:derable diftance, np. % (Y).

O&. 15. 21 1. The large ftar of the double ftar in the
figure of the 12th of O&. is gone from its place, and the fup-
pofed sth of that night is left (Z).

21 8. The real gth is {o bright this evening, and was fo the
12th of O&. that I miftook it on that account for a confidera-
ble ftar; it was then nfin. By three figures to-night it is
at a great diftance np.n. 1 {faw it move to-night; for at
21 h. 17 it made an angle of 50° on the following fide with
three ftars in a line, fp.». At 1h. ¢, that angle was lefs
than 40°; and at 1 h. 41/, it was no more than about 35°.

O&. 16. 20 16. The 5th now precedes a line drawn through
the three ftars which it followed laft night at zrh. 1. By
five figures, at a great diftance {p. » (A).

O&. 18. 20 18. At a great diftance {p. ,

21 51. At 7 or 8 diftance fp. The fame by twe
figures (B). |

O&. zo0. 20 50. By three figures, at a great diftance fp. (C).

O&. 28. 21 1. The sth about 3% dia. of % diftant, and
45° 1p- (D).

O&. 29. 21 49. The sth fat. of % is approaching towards
its oppofition (E).

(Y) 7h. 42’ 32”7, 280°3. The diftance and fituation agree well enough,

but not the angle, which, by what will appear hereafter from the fituation of the
nodes of this fatellite, fhould be {p.

h. 4 1 © h. VA4 o
(Z) 7 13 49.  294,0. (A) 6 25 o. 298,4.
(B) 7 51 54. 3079 (C) 6 43 13. 316,8.
(D) 6 22 47, 353:4. (E) 7 644,  358,1.

Oé&.
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O&. 304 20 53. The sth fat. is paft the oppofition a little
more than yefterday it wanted of it (F). /

O&. 31. 21 13. The sth about 3§ diameters of Saturn
ft. (G).

21 43. It is very faint; fainter than the firft; not much
brighter than the fixth (H).

Nov. 2. 23 57. By afigure, the sth fat. at fome diftance
1f. ().

Nov. 3. 22 1. Ata good diftance {f. R. (K).

22 13. The sthalittle following a line drawn through two
fixed ftars and between them. It is fouth of the ring.

Nov. 4. 22 17. The sth at a great diftance following, and
a very little fouth ; it precedes the line of the two ftars which
it followed laft night (L).

Nov. 4. 22 9. The s5th at a great diftance followmg, and a

little north (M). |
Nov. 8. 20 46. At a great diftance following (N).
Nov. 10. 23 30. As the calculation gives it (O).

(F) 6h. 6’ 57", 2°35. (G) 6h. 22" 59”. 7%1,

(H) From the confiderable change in the light of this fatellite, we may
furmife, that it hasa revolution upon its axis ; the fituation (fee note Z amd G),
which affects the apparent brightnefs, fhould however be taken into the account.

(I) 8h. 58" 41”. 16°,8. (K) 6h. 59" 4”7 21°%0.

(L) 7h. 11/ 6”. 25°2. A few days ago I perceived, that in the former
ppart of thefe obfervations I had omitted a pretty effential circumftance, which is
an attention to the nodes of the 5th fat. with the ring of Saturn.

(M) 6h. g1’ 21"/, 39%2. It appears from this and the foregoing obferva-
tion, that the afcending node of the sth fatellite, with regard to the ring of Sa=
turn, apparently lies between the 25th and 3gth degrees, which, reduced to a
Saturnicentric pofition, is about the 1gth degree from the point Aries reckoned
upon the ring. '

(N) 5h. 24" 39" 43%5. (0) 8h.o" 21", 53%0.

3 Nov.

D
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Nov. 13. 22 33. On the following fide (P).
Nov. 15. 22 33. By a figure, nf. Saturn at a great dif-
tance (Q).
Nov, 19. 22 15. Dift. of the sth. fat. 1t meafure 8 54,94
but too fmall.

22 28, - e 2d -~ 8 58,28
22 43 —_— 3d — 8 58,23
22 54 e s 4th — 8 58,83

Mean of the three laft meafures 8" 587,45.

This, when the exa& inclination of the orbit is afcertained,
muft be brought to the greateft elongation, and alfo reduced to
the mean diftance of the planet from the fun.

Dec. 2. o 56. The sthfat. is in its calculated place (R).

Dec. 5. o 10. As the calculation gives it (S). |

Dec. 16. 23 59. At a great diftance preceding (T).

Obfervations on the fourth [atellite of Saturn.

July 18, 19 50. The 4th fatellite is about 6 or 7°np. R. (A).
July 23. 19 29. About 33 dia.of % following the body ( B.

h' 7 " ., h‘ l " o
(P) 6 51 44. 66,5. (Q) 6 43 53. 7556,
(R) 7 59 46. 152,8. (S) 7 2 7y, 166,2.
(T) 6 7 58. 215,4. (A) 11 52 21. 284,0.

(B) 11 11 4%. 36,4. Tollowing or preceding the body, denotes that we
are to reckon from the meareft part of the circumference, and .not from the
center; but it is alfo to be obferved, that eftimations in diameters, when they
exceed one, or one and an half, are not intended as meafures, but merely to
point out the fituation in a very coarfeway ; fo that we are to look upon the calcu-
lation as not difagreeing with this eftimation, though we fhould find the fatellite

confiderably farther from the body,
I July
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July 27. 20°27. gor 5 dia. following (C).

July 28. 19 40. Near 4 dia. following (D).

Aug. 18. 21 11. Many dia. preceding (E).

Aug. 28. o 14. About 4} dia. of » following the body (F).

Avug. 29. 22 18. 3 dia. of %, following the body G).

Aug. 31.20 48. About 2% dia, of % p. the body; a few fe-
conds farther off than the 2d fatelhte, and a little fouth of
it (H).

Sept. 8. 22 30. About 2} dia. of % following the body ().

Sept 1o. 19 42. Followmg Saturn (K).

Sept 11. 20 26. Followmg R, too far to eftimate by the
diameter (L.).

Sept. 13. 22 17. Bya figure, at a diftance following (M).

Sept. 14. 20 33. About 1} dia. of the ring following (N).

0 42. 1% dia. of R. f. the edge

1 24. x dia. of R. f the rmg, exa&ly in the line.

Sept 16 19 37- Not quite 1 dia. of the ring preceding (O).

22 15. 1} dia. of R. p- the edge, and a little fouth.

23 59. Near 1§ dia. of R. preceding the edge of the ring.

Sept. 17. 19 48. About 3 dia. of the ring p. the projec-
tion (P).

Sept. 18. 21 15.. Almoft at its greateft diftance p. (Q).

h, A7 o h, - <]
(C) 11 53 55 127,5. (D) 11 3 7. 149,3.
(E) 11 11 29. 264,7. (F) 13 34 42. 133,4.
(G) 11 35 5. 15452, (H) 9 57 29. 198,0.
(I) 11 748. 20,3, (K) 8 12 .24. 62,8,
(L) 8 52 22. 86,1, (M) 10 35 13. 133,0.
(N) 8 47 34 154,0, (0) 7 43 52. 198,3.
(P) 7 50 55 221,m (Q) 9 13 45. 2450

Sept.
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Sept. 20. 23 24. At a great diftance p, and a little n. (R).

o 40. 1 can fee the 4th fatellite of Saturn without an eye-
glafs in the 20-feet {peculum by drawing back the eye about
three or four feet.

21. Sept. 21 15. At a good diftance precedmg, and a little
north (5).

Sept. 23. 22 33. The 4th fatellite emerged a few feconds
ago. It is now in the line of a tangent to that part of Saturn
where the projection of the ring comes from the body (T).

22 §1. 1 of the projettion (V) following the body of % ;
and about 2 of its own diameters north of the ring; or not
quite half way northwards between the center of % and the
northern limb. '

Sept. 24. 19 §6. About 2 of its own dia. nearer the ring
than the 3d fat. and a little more north,

20 48. The 4th advances to its conjunétion with the 3d.

22 47. The 4th is paft by the 3d. By a figure, it is lefs
than one of its diameters paft the 3d fatellite, and is more
north than the 3d (W).

Sept. 19 34. It purfues its track (X).

O&. 12. 20 37. At a great diftance following (Y).

O&. 15. 20 54. Many diameters of Saturn f, (Z).

23 20. The 4th fat. at a confiderable dift. f.

h , o h., , o

(R) 11 14 33. 292,2 {8) 9 T 59. 312,8.

(T) 10 11 55. 3592
(V) The diftance from the body of Saturn to the end of the projeQing part of

the ring, I call the projection, and have made ufe of it as a meafure for

eftimating.
* /", ° h. 7w o
(W) 10 a1 57. 22,0. (X) 7. 5 33. 41,6,
(Y) 7 1 39. 66,5 (Z) 7 6 500 13454¢

o&.
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- O&. 16. 20 16. 2% dia. of » following the body:

21 §9. The colour of the 4th fatellite is red, or inclining to
red ; it approaches towards a conjuntion with the 3d.

0 9. The 4th is very nearly in conjunéion with the 3d; it
is about % of its own dia, nearer to Saturn than the 3d,
and neat one dia. of the 3d fatellite more fouth than the-
3d (8)-

O&. 18. 20 18, 21 dia. of % p. the body.

21 51. About 2} dia. of 1 preceding (B).

O&. 20. 20 50. At a great diftance preceding (C).

O&. 28. 21 1. At a great diftance following (D).

O&. z9. 21 49. Ata good diftance {f (E).

‘O&. 306. 30 §3. Ata great diftance following (F).

O&. 31. 21 13. At a confiderable diftance following (G).

Nov. 2. 21 6. The 4th fat. is invifible.

21 g1. Icannot fee the 4th fatellite (H).

22 53. The 4th fat. is not vifible; I1ooked for the thadow
‘of it upon %, but could not perceive it. The weather a little
hazy.
2311, Upon the dark equatorial belt of %, on the f. fide,-
near the edge of the difk, feems to be a fmall black {pot which

is darker than the- reft of the belt.

C b. ; I3 Lo k. rn o
(A) 10 17 22. 160,ts (B) 7 51 54. 203,0.
(C) 6 43 13- 247,2 (D) 6 22 47 67,9.
(E) 7 6 44. 95,2 (F) 6 6 57. 1128

(G) 6 22 59, 135,7.
(H) The tables I ufed at the titne of this obfetvation being different from my

prefent ones, I expected the 4th fatellite to be paft its conjunction, and confe~

quently vifible again.

Voi. LXXX. Mmm 23 29+
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23 29. A protuberance on the {p. part of » ; I fuppofe it to
be the 4th fatellite emerging. |

23 31. The black fpot upon the equatorial belt feems to be
a little advanced towards the preceding fide.

23 38. With 300 the fatellite is very nearly detached; the
black fpot keeps advancing; it 1s a very little north of the
equatorial belt, but part of 1t 1s upon the belt.

23 43. The black {pot is a little more than = of the dia, of
'3, advanced from the f. fide towards the center.

23 46. The fatellite feems to be detached.

23 47. With 300, it is detached ; and the black {pot keeps
advancing.

23 57. The black {pot is advanced fo as to be £ of its way
towards the center; the 4th fatellite is near % its own dia.
clear of the edge.

o 13. The black fpot a little more than half way towards
the center; 1t 1s much darker than the belt.

o 34. The black fpot is not arrived to the center yet.

o 53. The black fpot is not come to the center, but does
not want much of it.

o 57. It is more upon the belt than it was before ; that is,
more fouth. .

1 6. The black fpot is not yet come to the center.

1 10, Itis drawn towards the fouth, {o as to-be nearly in-
the middle of the equatorial belt.

1 11. Jt is not far from a central pofition,

1 15. It 1s not come to the center yet,

1 18. The black fpot is very near central.

1 21. Very near central.

1 25. Begins to be in the center.

L I 30.
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1 30. It is in the center (I).
Nov. 3. 22 1. The 4th fat. about 3 dia. p. the body (K).
Nov. 4. 22 17. At a confiderable dlﬁance preceding (L)).
Nov. 7. 22 9: Ata good diftance preceding (M).
Nov. 8. 20 46. At a good diftance p. (N).
Nov. 10. 21 3. The 4th fatellite not yet vifible.
21 32. Not yet vifible.
22 26, Not yet vifible.
23 24. About § dia. of 5 nf. (O).
Nov: 13. 22 33. On the following fide (P).
Nov. 15. 22 33. Following  at a good diftance (Q).
Nov. 26. o 28. The 4th fatellite is emerged fome time paft.
o 30. It is nearly in conjunétion with the 6th. By a figure,
it-is half the diameter of the 6th nearer to Saturn than the
fixth, and north of it (R).
Nov. 30. 23 36. Dift. of the 4th fatellite 3’ 12”.379.
23 42.  2d meafure = — 3 10 .972.
23 52, 3d - — 3 10 .494.
23 59. 4th — ~— 3 10 .5%9.
Mean of the four meafures 3" 117,106 (S). - D
ec.

(1) 10h. 31" 25”7,5. 184°8. An extralt of thefe obfervations being printed
in my laft Paper, I am to remark, that here the time is uncorrected ; but the
corre&tion for this evening being—8’ 8”,7, it will be feen, that in the former
Paper — 8’ has been applied to all the times, and —8’ 9’/ to the time of the exadt

conjun&ion.
h. /ru o h. ¢ n o
(XK) 6 59 4. 204,I. (Ly 7 11 6. 226,9.
(M) 6 51 21. 294,4. (N) 5 24 39. 315,6.
(O) 7 54 22. 2,1, (P) 6 51 44. 69,9.
(Q) 6 43 53. 1150 R) 7 57 23+ 44

(S) The middle of the time to which we may fuppofe the meafures to anfwer
Mmm2 18
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Dec:.2.. 0 56. In its calculated place (T).

Dec. 5. o 10: As the caleulation gives it (V).

Dec. 16. 23 §9.. At a great diftance following (W).

0-43. The 4th fatellite, with a power of about 500, fhews
a pretty confiderable, vifible ditk (X)..

Obfervations on-the third fatellite of Saturn..

July 18. 19 50. The 3d-fatellite about 1 or 2° {f. R, Bya
figure, at a.confiderable diftance (A):

July 23.. 19 29. Near 2 dia. of 1 following (B)i.

July 27. 20:27. About 23 dia. of % following (C).

July 28. 19 40.. The 3d fat. 1 dia. following % ;. it is- much
larger than the 2d, and a little more north.

22 34. % partof a dia. following (D),

Aug. 18. 21 11. 1% dia. of % following the ring (E)..

Aug. 28. 0 14. Full:2 dia. f. » (F).

is 23h. 48’, or 6h. 59’ 4,8‘;’ mean-time. And by.computation the apparent place.
of the fatellite at that time was 93%778, which is 3°,778 or 3° 467 41", 52 pafti
the greateft elongation; therefore its diftance, if it had been meafured at the-
greateft elongation, would have been 3" 11”/,522. This quantity brought to the.
mean diftance of Saturn from the fun, amounts to 3"8”,918.
,h’lll "o » I o

(T) 7 59 46. 139,8, (V) 1 2 7. 20066..

(W) 6 758 936 : v

(X) And from its ruddy colour. (fee O&. 16.) we may furmife it to have a
confiderable atmofphere.  This fatellite, therefore, feems- to- approach more. to:
to the condition of a planet than any ef: the fourteen known fatellites.

h. / © o MR [
(A) 11 52 ﬂn 85.5¢ (B) 11 11 47. 121,9.
(C) 11 53 55. 831 (D) 13 56 39. 16g9,6.
(E) 11 11 27. 35,0 (F) 1334 42. 120,60

7 Aug.
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Aug. 29. 22 21. A fatellite on the edge of the preceding.
arm (G)

23 1. The fat. a very little feparated from it. I fuppofe it
to be the 3d, on account of its fize and brightnefs.

23 a1. The fatellite is now fully detached, fo-as to-be near
% of the projection preceding the end of it..

Aug. 31.. 20 56. The preceding arm, about' the middle,.
feems to be charged with a fatellite; power 157 (H)..

21 3. With 300, the fame as before.

Sept. 8..22.30. The 3d fat. about 2% or 3 dia, of Saturn pe-
the body ().

Sept. 10. 19 42: The 3d following Saturn (K).

Sept. 11. 20 26. 1} dia. of ».f. the body of 1 ..

22 36. 1 dia. of % f. the body.

o 16.. The 3d alittle lefs than the projetion: from the f.
edge.. |

0 34+ 3 of the projettion following the ring.-

‘1 57. A little lefs than £ the projetion f. the ring (L).

Sept. 13. 22 2. The 3d, 1} dia. of R. preceding the edge:
of R. (M). "

Sept. 14. 20 2%: The 3d'fat. £ the projeGtion f.R. (N)..

21 §5. 1% of -the proje&ion f. and a very little north..

© 42. 2 proje&tions-following. .

1 24 Near two proje&tions-following.

Sept, 16. 22 18, (O).

he o, hy

17 (o] / g [+
©) ll‘gé 5. 193,9. (H):10 3§ 217'. 348,3¢
(D 11 7 48. 269.9.- (K) 8 12 24. 50,7
(L) 14 22 27.. 159,09, (M) 10.20 15., 300,1.

(N) 8 41 35. 20,4,

(O) 10 24 26.. 185,6. By thisitappears that the 3d fatellite was invifible -
but obfervations being made on a fatellite, by miftake fuppofed to be the third,
-they will be found among thofe of .the 6th, to which they belong. -

Sept -
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Sept. 17. 19 48. The 3d fat. 13 dia. of the ring preceding
the projection (P).

Sept. 18. 21 15. I of the projeCtion, or 1% dia. of the fa-
tellite preceding the edge of the ring.

21 45. % of the projection preceding R,

21 53. The 3d almoft touches the R.

21 59. Quite clofe to the ring, and a little north.

22. 7. Not quite fo near but that I can ftill fec a {mall
divifion.

22 20. With 154, T ean no longer.fee a divifion between the
3d fatellite and the R.

22 22. With 300, the fat. is completely joined to the R.
but fo as to make 1t appear a little longer, and a very little
knotty towards the north (Q). :

Sept. 20. 23 27. The 3dfat. 17 proje&tion f. R. Itiswithin
lefs than the diameter of the 2d fatellite preceding the 2d, and
a little more fouth (R).

23 g1. The 3d fat. is now more f{eparated from the 2d.

© 45. 1% projetion f. R.

1 22. 1 projection f. R.

Sept. 21. 21 15. 2} projetions preceding the edge.

22 44. Near 3 proje&ions p. R. (%).

Sept. 23. 22 51. The 3d fat. 1 proje@ion f. the edge (T)

Sept. 24. 19 56. 1% -dia, of R. f. theedge; about 2 diame-
ters of the 4th fatellite farther from R. than the 4th, and a
little more fouth.

20 48. Itadvances towards a conjun&tion with the 4th.

h. TR <] h. A7 [}
(®) 7 50 55. 256,9. (Q) 10 20 34 345,0.
(R) 11 17 33. 144%,6. (S) 10 30 44. 224,8,

(T) 10 29 52. 24,3
22 470



Satellites of the Planet Saturn. 447

22 47. Itis palt by the 4th. By a figure, it is about half
its own diameter paft the conjunétion, and is more fouth than
the 4th (V).

Sept. 25. 19 34. (W).

O&. 12. 20 37. The 3d fat. about 3% dia. of » f. the
body (X).

O&. 15. 20 47. 1} dia. of 5 p. the body.

21 30. A little more than 1 dia. of 1 from the body ; and
its whole diameter north of the line of the proje&ion.

* 22 25. The 3d fat. will be in conjun&ion with the 6th, in a
very fhort time, the Sd being ftill a little preceding.

22 39: The conjun&ion is fo complete now, that I have
loft the 6th. The 3d, however, appears to be a little length-
ened out towards the fouth. Diftance from the body barely
one diameter of 5 ; or juft one dia. of » including the dia, of
the 3d (Y).

23 54. Near two of its own diameters paft the conjun&ion
with the 6th.

o 59. The tft, the 3d, and the 6th, are at equal diftances
from each other.

I 14 The: 3d is nearer to the 1{t than to the 6th.

13 5. The 3d approaches to a conjuntion with the 11t

1 45. The 3d is very near its conjunétion with the 1ft. By
a figure, it wants lefs than £ a dia. of the 3d.

O&. 16. 20 16. The 3d, 1% dia. of © following the body.

21 59. It draws towards a conjunction with the 4th. ‘The
colour of the 3d is inclining to blue.

(V) 1oh. 21’ 59, 103°,6.
(W) 7h. 5’33 172°%5. Hence it appears that the fatellite could not be
feen this night. _
(X) 7h. 1’ 39", 88°2. (Y) 8h, 51" 33”. 333%5s
O 90
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0 9. The :3d is in conjunflion with the 4th, or } of the
dia. of the 4th fatellite paft the conjunction; and one of its
own dia, more north than the 4th; that is, there is a vacancy
between them of one dia. of the 3d (Z4).

O&. 18. 20 18. 1 dia. of 1, preceding the body.

21 §I. 1% dia. of 1 p. the body (A).

O&. 20. 22 19. With 300, I fee the 3d fat. emergings;
about 2 of its own dia. 1s out, at the following fide of w,

22 44. Atthediftance of  of its dia. following the body (B),

o 8. The f. projection pafles over the 3d fat. juft foas to
‘clear 1t,

O&. 28. 21 1, The 3d about 3 dia. of % p. the body (C)

O&. 30. 20 §3. About 3 dia, of % following the bady (D).

O&. 31. 21 13« § dia. of » following thg body.
21 §7. There is a complete conjunétion between the 34 fat.
and the 2d; the following arm of the ring pafles exaétly be-
tween them, and points to the 6th. The diftance between the
3d and 2d is about I - the diameter of the 3d fatellite, the ad

being to the north, and the 3d to the fouth (E}.
22 o. I can fee that the conjunétion between the 3d and 2d

{atellites is paft. | .
23 13. The 3d, } dia. of % following the body (F).
23 49. The 3d approaching to a contaét with the body, but

I can fee a divifion yet. |
23 58. A divifion ftill vifible between the "d fatellite and the

body of % .

h, ¢ n ° h. ?
(Z) 10 17 22. §7,9 (&) 7 51 54‘ 209,4.
(B) 8 30 54. 11,4 (‘C) 6 22 4. 28r1,8.
(D) 6 6 57. 80,4. (E) 7 6 5% 106355

(F) 82239 167,74 )
’ ‘ Nov,
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Nov. 2. 21 6. The 3d fatellite, 13 dia. of % p. the body ;
juft following the 2d, but a little more north (G).

21 44. 1% dia. of 1y preceding the body,

Nov. 3. 22 1. 2% dia. of 1, f. the body (H).

Nov. 4. 22 17. About 2 dia. of » following the body (1).

Nov. 7. From 21 h. 28" to 23 h. 12" (K).

Nov. 8. 20 46. At a confiderable diftance following (L).

Nov. 9. 1 2. % dia. of 1, following the body ; its whole dia.
is fouth of the arm (M).

Nov. 10. 23 go. As the calculation gives it (N).

Nov. 13. 22 33. On the following fide of 1, (O).

Nov. 15. 22 33. At fome diftance, preceding (P).

Nov. 16. 22 go. (Q). |

Nov. 21, 1 §4. The 3d, about 13 dia. of 7 f. the body (R).

Nov. 25. 1 21. (S).

Nov. 30. 23 47. The 3d fat. about 2} of its own dia. fol-
lowing the 6th (T).

Dec. 2. 23 36. § of the projeion p. the body; its whole
diameter is to the fouth of the arm.

o 22. The 3d, the 1ft, andthe 6th, nearly atequal diftances
from each other.

h, i [ h, BN °

(G) 6 8 9. 319,6. (H) 6 59 4+ 42,5.

(I) 7 11 6. 122,85

(K) From 6h. 10’ 28" to 7 h. §4’ 11”7, 358°3 to 4°,0, and confequently
invifible.

h, o o h. A o
(L) 5 24 39 75,5 (M) 9 36 1. 169,1.
{N) 8 o 21. 243,5. (0) 6 51 44. 118,8.
{(P) 6 43 53. 277,8. {(Q) 6 56 55. 358,2, invifible.
(R) 8 40 37.  42,4. (S) 8 52 10, 1,8, therefore invifible.

(T) 6 58 48. 33,0.
Vor. LXXX, Nnon o 50
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o 0. The zd and 1ft are in conjunélion with a little fpace
between them ; the 3d being to the fouth, and the 1ft to the
north (V).

Dec. 5. o 10, As the calculation gives it (W).

Dec. 16. 23 59. 1% dia. of % p. the body (X).

Obfervations on the fecond fatellite of Saturn.

July 18. 19 50. The 2d {atellite in the line of the ring p.
Saturn ; but about 2 or 3° north (A). '

July 23. 19 29. 3 dia. of 1 preceding (B).

July 27. 20 24. Upon the {f. part of the R. are two fmall
bright points, the largeft is to the fouth, and is neareft to the
body of % . (C).

20 29. The largeft of the knobs is about # dia. of ¥ from
the body. Memorandum, I have no doubt, but that the large
knob is the 2d fatellite; I could nearly fee its whole diameter
to the fouth of the ring, but not feparated. Clouds came
on (D). ,

July 28. 19 40. The2d fat. of % § dia. following.

22 34. Almott a dia. f. (E).

h. V] o ‘h° 7 °
(V) 753 47. 196,3. W)y 7 2 7. 49.4.
(X) 6 7 58. 225,5. (A) 11 52 21. 271,6.

(B) 11 11 47. 205,8.
(€) By calculation we find that thefe two bright points were the 2d and 6tk

fatellites 3 but at the time of thefe obfervations I only took down phznomena as
they prefented themfelves, leaving a folution of them to future confiderations,
See Note (B) to the 6th fatellite,

(D) 11h, 55" 557. 16%0. (Ey 13h, 56" 39”. 158%7,

Aug,
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Aug. 18. 21 11. 2 dia. f. R, (F).

-Aug. 28. o0 14. Near 2 dia. of 5 p. the body (G).

Aug. 29. 22 18, About 1 dia. of % p. the body (H).

Aug. 31..20 48. A few feconds nearear to §, than the 4th
fatellite, and a little more north (I)

Sept. 8. 22 30. The 2d fat. 1§ dia. of 7 p. the body (K).

Sept. 10. 19 42. The 2d within 1 or 2 of its own diameters
of the edge of the projection (L.).

23 2. Invifible.

Sept. 11. 20 26. The 2d, 1} dia. of 7 preceding the body.

22 36. 1%, oralmoft 1% dia. of % preceding the body.

1 34. 1% of the proje&tion preceding R.

I 57. 1 proje&ion p. R. (M)

Sept. 13. 22 6. There are two fatellites emerging inftead of
one (N).

22 13. With 300, the neareft, 1% of itsown diameters pre-
ceding the projeGtion.. This I take to be the 2d fatellite (O).

Sept. 14. 20 27. Barely 1 proje&ion p. R. and a little north.

21 55. The 2d, 1 dia. of the fatellite p. R. (P).

22 23. The 2d, is now vanifhed (Q). With 300, I think
there is about § dia. of the fatellite left. '

22 30. There now, certainly, is nothing left of the 2d fat.

Sept. 16. 19 39. The 2d fat. 13 of the proje&tion p. R. (R).

h h

(F) ”"”1'291- 26,8. (G) 13734342/: 27(;),0.
(H) 1135 5. - 367 (1) 9 57 29. 291,0.
(K) 117 48. 2703 (L) B 12 24. 1§7,5.

(M) 14 22 27. 322,9.
(N) See the obfervation of the 1t fat. Sept. 13..
(O) 10h. 31" 13 205%0. - (P) 10h. ¢’ 21”7, 334°06.
{Q) The word vanifhed is here probably meant to denote its being gone upon
the ring, to the projection of which it was approaching 28’ before.
8> p
(R) 7h.45 48", 224%9.
Nnnaz 22 1§,
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22 15. 1 dia. of » from the edge of the R. preceding,
and exq&ly in the line of the R.

3 59. Almoft 1 dia. of the R. preceding the edge of it.

1 3. About 1% dia. of » from the preceding edge.

Sept. 17. 19 48. (8).

Sept. 18, 21 15. The 2d fat. 12 of the projeGtion f. the
edge; itis 1 dia, of the it fatellite nearer to v than the 1ft,
and a little more fouth.

22 35. A little lefs than 1 projeflion f. the edge.

23 14. About } of the projeétion f. the edge.

o 12. % of the projection following, and a little fouth.

o 27. With 300, the 2d fat. 1 of its own dia. f. the R.

o 5t. With 157, the 2d fat. clofe to the R. fo that no divi-

fion can be perceived (T).
o 55. With 300, the fatellite touches the R. and is a little

fouth ; its whole dia. is ftill out.
o 58. With 300, about } of the dia. of the 2d fat. may yet

be feen.
Sept. 20. 23 27. The 2d within one of its diameters fol-

lowing the 3d, and a little north (V).
23 51. The 2d is now more feparated from the 3d.
o 45. 2 projetions f. the edge of thering.
1 22, 2% projections f. R.
Sept: 21. 21 20. (W).
Sept. 23. 22 51. Almoft 1 dia. of the R. f. the edge (X).

(8) 7h. 50’ 55" 356,8 invifible. (T) 12h. 49" 10", 155%7.

(V) 11h. 177 33”7 50%6.
(W) gh. 6’ §8”.  170°%2 confequently invifible.

(X) 10h. 29’ 52”7, 81%0,

Sept.
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Sept. 24. 19 49. The 2d, upon the point of the ring p;
but I can fee no vacancy.

19 56. With 300, the fame appearance nearly; but the
weather is too hazy, and the planet too low to bear it well.

20 45. The 2d fat. begins now to projet a little, and is a
little fouth of the ring (Y).

20 48. Ican fee a divifion between the 2d fat. and the R.

Sept. 25. 19 34 to 22 h. 38’ (Z). |

O&. 12. 20 37. The 2d {at. one full dia. of 1 following the
body (A).

O&. 15. 20 54. The 2d fat. 1§ dia. of » f. the body (B).

23 20. About 1} dia. of % following. ‘

O&. 16. 20 16. The 2d fat. § dia. of 7, or a little lefs p.
the body (C).

20 36. % dia. of %, p. the body.

22 35. 11 dia. of 1 p- the body.

o 11. 1} dia. of % p. the body.

O&. 17. 21 30. The 2d fat. 1 proje&ion p. the body of 1 ;
very hazy weather (D).

(Y) 8h. 20’ 19”. 200°%7.

(Z) From 7h. §" 33" to 10h. g’ 3”, the fatellite is not mentioned in my
obfervations ; though by calculation it appears, that its fituation was from 325%6
to 342° 33 and.that therefore it ought to have been feen, I conclude from this
that fome particular caufe muft have rendered it invifible. Moft probably it
{uffered an occultation from the 11t fatellite, which was fituated in fuch a manner
as nearly to cover it the whole evening ; in this cafe, the obfervation of the 1ft
belongs alfo to the 2d, fince their diameters would certainly run together {o as,
perhaps, if the occultation was not always central, to form only one fatellite, of
rather a larger diameter than either of them.

h o
(A)7 139, 42,4 (B) 7 6 50. 77,7
(C) 6 25 1. 2054 (D) 7 34 53 34314

od.
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O&. 18. 20 18. The 2d fat. near 2 dia. of 1 f. the body.

21 51. 13 dia. of 1 f. the body.

o 2. Itapproaches to a conjunétion with the 1.

1 25 The 2d fat. very nearly in conjunétion with the 1t

1 38. The conjunclion is complete (£). By a figure, the 2d1s
towards thenorth of the 1ft; but they feem to be in contact.

O&. 20. z1 17. The 2d fat. is emerged fome time ago, and
is now 1% of its own diameters from the body of . I per-
ceived the fatellite as a protuberance before 20 h. 5o’ (F).

O&. 28. 20 §8. The preceding arm, on the north fide, very
near to the body, contains a confiderable fatellite.

21 §. The 2d fat. is clofe to the body, on the p. fide, to the
north of the ring (G).

O&. 29. 21 49. The 2d about 13 dia. of » f. the body (H).

O&. 30. 20 53. About 2 dia. of %, p. the body (I).

O&. 31. 21 13. The2d, % dia. of » following the body.

21 57. There is a complete conjunction between the 2d and
3d. The arm pafles exatly between them, and points to the 6th,
The diftance between the 2d and 3d isabout  the dia. of the 3d;
the 2d fatellite being to the north, and the 3d to the fouth (K).

22 o, I can fee that the conjun&ion between the 2d and 3d
fatellites is paft.

23 13. The 2d fat. is paft the conjuné’txon with the 6th.

Nov. 2. 21 6. The 2d fat. juft preceding the 3d, but a little
more fouth.

21 44. 2 dia, of % p. the body, and a little more fouth than

the 3d fatellite (L).
h, h.

(E) 11 3é 17. 137,2,‘ (F) 7 i3 8. 1§,9.
(G) 6 26 46. 344,6. (H) 7 6 44. 119,8.
(1) 6 6 57. 245.9. (K) 7 6 51. 22,

(L) 646 3. 2841
2 NOV'«:
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Nov. 3. 22 1. The 2dfat, 2 dia. of % following the body (M).
Nov. 4. 23 42. The 2d fat. £ dia. of %, p. the body (N).
23 57. The dia. of the 2d fatellite is intirely fouth of the

p. arm.

Nov. 7. 21 28. The 2d and 1ft fatellites, about 1 dia. of 1, ,
or a little farther, p. R.

21 53. The 2d far. 12 dia. of % p. the body (O).

Nov. 8. 20 46 to 23 h. 40’ (P).

Nov. 10. 23 30. As the calculation gives it (Q).

Nov. 13. 22 33. On the preceding fide (R).

Nov. 15. 22 33. The 2d fat. is upon the preceding arm of
the ring about half-way ; all its dia. is towards the {outh (S).

22 49. The 2d is not quite to the end of the R. yet, but
keeps advancing.

22 56. % of the p_roje&ion preceding the body, or ¥ want-
ing to being at the end of the ring. '

Nov. 26. 22 2%. The 2d is upon the p. arm; its whole dia.
is towards the fouth ('T). _

o 28. The 2d isemerged fome time paft (V).

Dec. 2. 22 0. The 2d fat. about 13 dia. of 7, preceding the
body (W).

Dec. 5. o 1o. As the calculation gives it (X).

h , , o he o,
(M) 6 59 4. 56,9 (N) 8 35 52. 197,3.
{O) 6 35 24. 220,9. _
(P) 5 24 39. 346,1, The firft part of the evening was not very clear,

and afterwards, by the calculation, the fatellite was invifible.
h

(Q) § ¢ ot 26344 - (R) 6.511 44. 29L,8.
(S) 6 43 53- 1942 (T) 5 54 43 1965
(V) Toemerge was here probably put for coming off the arm.
(W) shs 54’ 67, 265°5. (X) 7h.2" 7", 306%3.

Dec.
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Dec. 16. 23 59. The 2d, about 1} or 13 dia. of » p. the
body (Y).

Obfervations on the firf} fatellite of Saturn.

July 18. 19 50. The following part of the ring of Saturn,
which is a very thin lucid line, ends in a bright point like a
very faint fatellite (A).

I fuppofe the bright point on the f. part of the ring to be a
‘very {mall fixed ftar (B).

20 14. The bright point on the following part of R. feems
to have its whole dia. towards the north; and in all appearaknce
adheres to the line.

o 48. Poflibly the bright point on the nf. part of the ring
‘may be one of the fatellites, and one of the before {fuppofed fa«
tellites may be a fmall fixed ftar (C).

(Y) 6h. 7" 587. 307°8.

(A) 11h 52" 21”. 146,7. This fhews, that the bright point was the 1t
fatellite.

(B) Being the firlt night of my viewing the fatellites this year, their places
were unknown. The 6th, which was in view, I took for the 1t fatellite; but,
the 2d, 3d, and 4th being alfo before me, there remained only the fuppofition of
{ome fmall fixed ftar to account for the bright point,

(C) The motion of the bright point on the ring led me to the fuppofition of
its being a fatellite ; and, te make room for one, it occurred, that one of the
others might be a ftar: for fill the thought of an unknown fatellite did not
happen to ftrike'me. I fhould have made an attempt to calculate the places of
the fatellites by the manufeript tables of M. pE ra LawpEe, which are now
printed in the Connotffance des Temps for 1791 ; but as there chanced to be
an erratum of one day’s motion in the epochz of all the fatellites for 1788, of
which I was not aware, I had fo little fatisfattion from them the year before, that
1 laid them by as ufelefs, and refolved to inveftigate the epochz and revolutions
of the fatellites from my own obfetvations,

21 15,
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a1 15, The nf. bright point is advanced towards the body,
{o that it no longer hangs at the far end of the ring (D).

July 23. 19 29. (E).

July 27. 20 27. One dia. of » f. is a {mall fatellite (F).

July 28. 19 40. The rft fat. 1% dia. of % preceding the
body (G).

22 34. The 1t fat. as before.

Aug. 18. 21 11. 1% dia. of » p. R. (H).

Aug. 28, 0 9. 1% or 13 projection f. R.or 1 dia. of » from
the body ().

Aug. 29. 22 18. About 1} dia, of 7 p. the body (K).

Aug. 31. 20 §4. 1} dia, of % p. the body (L).

Sept. 8. 22 51, (M).

Sept. 10. 22 49 and 23 h. 4" (N).
Sept.

(D) 13h. 15" 5", 158%0. Hence we fee, that the fatellite had advanced
11 degrecs in its orbit towards %, fince 11h, 52’ 217 which agrees with the

motion of the bright point.
h. ,
(E) 11 1 1,1 47/. 15,1, 'Therefore the 1t fatellite was not vifible.

(F) 11 53 55. ©63.5. Itwasthefirft,
(G) 1t 3 7. 247,5. The names of the fatellites were by this time
afcertained, and I found that the above-mentioned manufcript tables agreed pretty

well with my obfervations this evening.

h. /" o h. 1 °
(H) 11 1 27. 204,3. (1) 13 49 42. 60,4
(K) 11 35 5. 236,0. (L) 10 3 29. 245:4.

(M) 11 28 45. 342,9. Confequently the fatellite was invifible, or at leaft
might eafily be overlooked, fo near the body upon the p. arm as it muft have
been fituated; but there was an obfervation made upon what is called the 1ft
fatellite, which will be reported hereafter. See obfervations on the 7th fatellite,
Sept. 8.

(N) From 11h. 18’ 54”7 to 11h. 33" §17s 3°1to 5%1. The 1ft fatellite
was invifible; but two obfervations were made upon what is called the firft, which
will be feen in the obfervations upon the 6th fatellite.  Such miftakes may eafily be

Vou, LXXX, Qoo made
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Sept. 11. 1 0. The 1ft fat. about 2 of its own dia. p. the
projetion 3 emerged fince I looked laft (O).

1 34. Half a projeftion p. R.

1 57. % of the projection p. R.

Sept £3. 22 o. There is a fatellite emergmg from the pre-
ceding arm; I takeit to be the 1ft (P).

22 6. There are two fatellites emerging initead of one.

22 13. The one that emerged firft, 1 of the projection p. R.

Sept. 14. 21 55. The 1ft fat. § of the projection f. R. and a
very little fouth.
" 23 22. With 300, 1 or 1} of its own dia. farther from the
R. than the 6th, and a little more fouth (Q.).

0 42. 1} projettion f. R.

1 24. 1% projetion f. R.

I 46. Much the fame as before

Sept. 16. 19 39. The 1t fat.  projection f. R (R).

22 18. 1% projection f. the edge, and a very little fouth.

23 59. About 1 dia. of % f. the edge of the R.

I 3. %dia.of »f R.

Sept. 17. 19 48. The 1ft almoft 1 projetion p. R. (S).

20 38. 11 projettion p. R.

‘Sept. 18. 21 15. The 1ft fat. 13 projeion f. R. or one of
its own dia. following the 2d fatellite (T).

22 33. 2 projections following the R.

made during the time of obfervation, as a few hours will bring one of the inner
fatellites in view ;- but with' fuch accuracy of calculating the precife moment and
fituation’of the fatellites, as has now been ufed, there can be no doubt to which
fatellite an obfervation belongs,

h, 7 o h, V7 o
(0) 13 25 37. 210,7. (P) 1018 15. 207,4.
(Q) 11 36 6. 48,5, (R) 7 45 52. 396.
(8) 7 50 55. 2310 (T) -9 13 45. 72,8

O I4e
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0 14. 1% projection f. R.

Sept. 20. From.23h. 24" to 1 h. 28’ (V). Notwithftanding
my utmoft endeavour, I could not perceive\the 1t fatellite. From
the tables I furmife that it might be under an occultation, or
eclipfed by the 3d fatellite; I looked for it above two hours.
It could be neither in the thadow of Saturn, nor in that of the
ring.

Sept. 21. 21 15. The 1ft fat. 2 pro_]eéhons p.R. (W).

22 44. 1} or 13 proje&ion p. R.

~ Sept. 23. 22 51. # projetion p. R. and a very little north.
It follows the 6th fatellite 1 dia. of the 6th (X).

23 §5. The 1ft fat. almoft touches the ring; it may want
one of its diameters. Clouds interrupted the obfervation.

Sept. 24. 19 49. The firft {at. 1% projetion f. R. or about
one of its own dia. f, the 6th. .

20 45. The 1t fat. 1 full proje&tion f. R.

22 4. Clofe to the following proje&ion (Y).

Sept. 25. 19 34. The 1ft fat. 1 full projection p. the edge of
R. and alittle north.

20 41. A little more than £ pro_]eéhon p- R.

22 38. The 1ft fat. has half its dia. projeting towards the
north from the ring, on the preceding fide ; its place on the
ring is about % of the projetion from the body of ». The
night is extremely clear (Z). |
~ O&. 12, 20 37. About % dia. of % p. the body.

21 24.  proje@ion of R. preceding the edge, and confidera-
bly more north.

(V) From 11h, 14’ 33" to 13h. 18’ 13", 110%4 to'126°6.

h. Y7 o h. YAy o
(W) 9 1 59. 283,5. (X) 10 29 §52. 316,7.
(Y) 10 21 57. 146,4. (2) 10 9 3. 33535

OQoo2 22 6.
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22 6. The 1{ almoft touches the p. projetion.

22 24. It very nearly touches the p. projeftion.

23 26. % of the projetion p. the body of % 3 or, as it weres
faltened upon the proje&tion, % from the end of 1t (A).

‘1 8. I fee nothing of the 1t fat.

O&. 15. o 52. The 1ft fat. { projeCtion from the body (B).

o 59. The diftance of the 1ft from the body is almoft, but
not quite, equal to the diftance of the 1ft, 3d, and 6th from
cach other. ’ ‘

t 14. The firft is nearer to the 3d than the 3d to the 6th.

1 35. The 1ft and 3d approach to a conjunétion.

1 45. The rft and 3d very near their conjun&ion.

O&. 16. o rr1. The 1ft fatellite § dia. of 1 f. the body (C).

t 20. % of the projection f. the edge of the R.; the weather
remarkably clear. I can fee the R. very diftin&ly, fo as to
judge with fafety of the projection.

O&. 18. 21 7. The 1ft fat. is lately emerged from the body
of »on the f. fide.

21 12. The emerged fat. 1 of its own dia. f. the body of 1, ,

21 32. Above 2 of its own dia. following v .

21 §¥. The 1ft fat. 3 dia. of 1 f. the body.

22 36. Very nearly clear of the f. projeGtion (D). By hiding
the planet behind the field-bar very carefully, I can fee the
projeGtion of the R. very well on the f. fide. The preceding
proje&tion cannot be diftinguithed fo well on account of the
fatellites (E) that are upon it,

o 52. The 1ft fat. approaches to a conjunéion with the 2d.

1 25. The 1ft and 2d fat, very nearly in conjunion.

h. A <] : h. V) °
(A) 9 50 11. 336,0. (B) 11 4 11. 1980,
(C) 10 19 22. 22,8, (D) 8 36 47.. 39,8.

(E) The 6th and 7th,
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1 38. The conjunéion is complete.

O&. 20. 20 5. The 1ft {at, J dia. of 1, f. the body (F).

20 5o. It draws towards a conjundtion with the 6th fat,
ditance 1 dia. of the 1ft. The 1ft is a little towards the

north.
. 21 26, I can juft fee a very fmall divifion between the 1t and

the 6th.

21 51. There is a perfet conjun&tion between the 1ft and 6th,

0&. 28. 21 1. The 1t fat. 1 dia, of % f. the body.

21 §0. 1t draws towards a conjunction with the 6th, diftance
1 full dia. of the 1ft (G).

O&. 29. 21 49. The 1ft about % dia. of % p. the body (H).

O&. 30. 20 53. The ift fat. § dia. of » f. the body (1).

O&. 31. 21 13. % dia. of % p. the body (K).

23 13. 3 dia. of % p. the body; its whole dia. feems to be
north of the arm.

Nov. 2. 23 26. I {fuppofe the 1t fat. to be upon the f, arm.

0 8. The f. arm contains a lucid pomt at the diftance of
x dia. of 1 f. the body.

o 34. The 1ft fat. almoft % dia. of  f. the body (L).

Nov. 3. 22 3. The preceding arm is loaded in two places ;
at the far end, and about the middle.

23 48. The 1t {at. § dia. of », p. the body (M) ; there feems
to be another clofely following it (N).

h. VA ° h. ¢ s}
(F) 5 58 20.  31,3. (G) 7 11 39. 12%,0.
(H) 7 6 44 3171 (1) 6 6 57. 1398
(X) 6 22 59 3327 (L) 9 35 35+ 19:7

(M) 8 45 47. 2038
(N) It was the 6th.

O Io.
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o 10. I can diftinguith the two fatellites that follow one
another upon the arm; the diftance between them s § dia. of
the fmalleft of them.

Nov. 4. 22 14. The 1ftfat. } dia. of % f. the body (O).

22 57. Thedia. of the 1ft far. is north of the arm,

Nov. 7. 21 28. The 1ft and 2d about 1 dia, of %, or a little
more, p. the body (P). ‘

21 §3. The 1ft fatellite 1% dia. of % p. the body.

Nov. 8. 20 46. 7 dia. of 1, f. the body (Q).

Nov. 10. 23 30. The 1ft as the calculation gives it (R).

Nov. 13. 22 33. On the preceding fide (§).

Nov. 15. 22 33. About # dia. of 1, p. the body (T).

Nov. 16. 22 50. Upon the end of the f. arm (V).

Nov. 21. 0 54. % dia. of 7 f. the body (W).

Dec. 2. 22 49. The 1ft fat. about 1 of its own dia. p. the 6th.

23 38. It is paft the conjun&ion with the 6th, which it
now follows, and it is a little more north than the 6th.

o 22. The 1ft is equally diftant from the following 6th,
and the preceding 3d (X).

o 50. The 1ft and 3d are in conjun&ion, with a little {pace
between them, the 11t being to the north.

Dec. 5. 0 8. (Y). 4

(0) 7h. 8 6”. 21%5.
(P) 6h. 10" 28”. 226°%0. By the equal dittance which is mentioned, it
appears, that the 1ft and 2d farellites were in conjunétion ; and this agrees alfg

with the next obfervation, compared with that of the 2d fat. Nov. 7th,
h.

(Q) 5 24 3,//. 50,8. (R) 8 © 21 92,7
(8) 6 51 44. 295,9. (T) 6 43 53. 316,2.
(V) 6 56 55. 148,6. (W) 8 40 57. 359
(X) 7 25 51. 323,5. (Y) 7 o 7. 172,1 invifible.

Dec.



Satellites of the Planet Saturn. 463

~ Dec: 16: 23 59. The 1ft fat. a little more than 1 dia. of
1, f. the body (Z).

Dec: 24. o 5. (A).

Dec. 25. 1 36. Fhe 1ft fat. is upon the end of the f.arm (B).

Obfervations on the fixth fatellite of Saturn.

July 18. 19 s50. The firft fatellite of 7 exa&]y in a line of the
R. preceding (A).

July 25. 20 24. Upon the {f. part of the ring are two {mall
bright points; the largeft, to the fouth, is neareft to the body
(B), and the {malleft, to the north, -is at the farther end (C).

Aug. 28. 23 26. With the go-feet refletor, I fee the five
known fatellites of Saturn, and alfo another exatly in a line
with the ring, interpofed between the 2d fatellite and the ring
on the preceding fide, while the 1ft, 3d, 4th, and sth are on
the following one. It has {o much the appearance of the other
{atellites, and ranges fo well with them, that I have not a
moment’s doubt but that it is a fixth fatellite. It is les bright

h. ., o h. -, 7 o .

(Z2) 6 7 58. 102,4. (A) 5 42 33. 184,3 invifible.

(B) 7 923 263

(A) By computation for 11h. §2” 21" we find, that the 6th fat. was 302,45
which is exa&ly in the place where a fatellite called the firft was obferved ; but it
appears alfo from the calculation which has been given in the note A of the 1t
fatellite, that this obfervation cannot belong to the real 1ft; the 6th fatellite
therefore was feen this evening without being known, and this explains all the
difficulties which occurred with regard to the real 1ft fatellite. See obfervations
on the 1 fatellite, July 18.

(B) Itwas the 2d fatellite. See obfervation on the 2d fatellite, July 27.

(C) 11h. 50" 56”. 147 ,1, which agrees exadtly with the place of the 6th

fatellite,
I than
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fhan the reft, but feems to have light enough to be feen by my

zo-feet telefcope.

o 9. 20-feet refle¢tor. The new fatellite £ of the projection
of the ring preceding the edge of the R. (D).

o zo. A very {mall ftar about 60° {f.n, and 1} dia. of
» diftant from the body (E).

1 16. The fmall ftar is gradually left behind fo as now to
make an angle of about 335° {f. , ; while at the fame time the
planet has carried along with him the new fatellite. (

I 24. The 6th fatellite § of the projection of the R. p. the
ring. ‘

1 46. The fame fimall ftar is now only about 25°{f. .

1 49. The new fatellite is now not much more than I the
projection from the ring. |

2 2. Saturn is gone on, in a retrograde order with refpe& to
the fmall ftar, and has carried along with him the new difco-
vered fatellite.

Sept. 8. 22 30. The new or 6th fat. * of the projeftion of
‘the R. dire&ly preceding (F).

Sept. 10. 22 49. The fiyft fatellite lefs than the projection
from the following arm ; extremely faint (G

23 4. The firft fatellite the length of the proje@tion following
the arm; it is {fo faint that I cannot expe to fee the new

fatellite (H).
Sept.

(D) 13h. 29" 42”. 294°2.

(E) This ftar was immediately taken notice of, to verify the difcovery of the
6th fatellite.

(F) 11 h. 77 48”. 279%2.

(G) 11h. 18" 54”. 86°8. Which agrees perfe@tly with the 6th fatellite,
though it is here by miftake called the 1t

{H) As I miftook the 6th fatellite for the 18, it was natural enough to find it

very
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Sept. 14, 21 59. I think I perceive a fatellite between the
1ft and the following proje&tion clofe to the ring. 300 leaves
it doubtful (I).

22 23. The 6th - fat. } of the projeftion f. R.; fo clofe to
the 1ft that it requires great attention to be d:ftinguithed. With
300, the 6th is 1 or 1} dia. of the 1{t fat. nearer the R, than
the 1ft, and a little more north than the 1ft, that is to fay, very
‘exaétly in the line of the ring.

23 45. With 460, the 6th fat. is very near one whole pro-
je&tion f. R.

o 42. The 6th fat. 1 full proje&ion f. R. (K).

1 24. The new fat. 1 proje&tion f. Re

"1 46. Very nearly, but not quite, 1 projetion f. R

Sept. 16, 22 18. The ¢hird fatellite 3 the projeion from
the preceding edge of R.

22 25, The third fateliite is extremely {mall, and hardly to
be feen; butI have no doubt.

23 §9. The third fatellite a little more than } the projeCtion
preceding the edge.

o 16. The third much lefs than the 1ft and 2d; partly owing
to its proximity to the planet; but probably there' may be an
apparent change of magnitude from a revolution upon its axis..

1 3. The third about § of the projetion p. R. (L) ’

Sept:,
“very féirit, and of courfe to fiippofe that the night was mot clear enough to fee

‘the 6th, while at the fame time I was making an obfervation on that very fatellite.
But it muft here be remembered; that the time of its revolution was not yet well
“afcertaineds

(1) The calculation for 10 k. 13 20" gives 46°.0, which fhews that the fatel-
lite was theres

(K) 12h. 55" 53" 75%7. o
(L) The 6th fat. was this evening miftaken for the 3d; Lut the clculation for

VoL, LXXX, Ppp 13h,
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Sept. 17. 19 52. The 6th fat. 1 projetion, or rather mort
f. the projection ; extremely faint.

20 38. 1 full projettion following (M).

22 55. % proje@ion f. and a little fouth 5 extremely {mall..

23 49. % projettion f. and a little fouth.

© 58. 1 projettion following.

I 46. Near 3 of the projettion following (IN).

Sept. 21. 21 10. The 6th fat. 1 full projettion f. R.; much:
famter than the 1{t; hazy weather. =

21 20. 1 full projeCtion f. the edge, and exaltly in the line
of the ring. I fec it very well; it is lefs than the 1t

22 9. 1} of the projetion f. the edge (O).

22 39. Nearly 1} proje&tion f. the edge of the R. eX't&Iy in
the line of the R.

Sept. 23. 22 51. The 6th fat, 1 proje&tion p. the edge; or-
‘1 of its own diameters p.the 1{t (P).

Sept. 24. 19 46. I fufpeét the new or 6th fatelhte to be 1.
projection f. the edge (Q). »

19 49. The 6th is very near 1 projetion f, the edve ; 1t pre=
cedes the rft far. about 1 dia. of the 1ft.

20 45. The 6th a little more than I proje&ion f. the:

edge;

13:h. 8’ 50", which gives 24374, fhews that thefe obfervations belong to the 6th ;.
and therefore explains all the difficulty about the fuppofed change of magnitude of;'
the 3d.

(M) 8h. 40" 47”. 97°%6.

(N) The eftimation # is probably a miftake in writing down, and fhould have.
been 1 ; perhaps alfo fome change in the atﬁzofphere, or other circumftance, may,
have induced an- error of eftimation, which, in fuch minute objeés, will now
and then take place,

(0) 9h. 55" 50", 82%3. (P) 10h. 29 527, 254%3.

{Q) 7hb.21"28", 12296,

Sept.,
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Sept. 24. 22 36. The 6th almoft  projettion f. the edge of
the R.

23 42. The 6th fat. very nearly 1 proje&tion f. R. (R).

23 52. The 6th fat. is much larger than the 7th.

O&. 12. From 22 h. ¢’ to 1 h. 8’ (S).

o 58. The feventh [at. extremely {mall upon the point of the
preceding projetion, and a little towards the fouth.

1 20. The diftance of zhe feventh increafes. The fatellite
feems to be clear of the projettion ; but I can fee no divifion
yet; its whole dia. feems to be to the fouth; I fee it full as
well as I faw the 6th, or rather better (T').

1 35. The feventh is clear of the projetion.

O&. 15. 20 47. The 6th fat. 1 dia. of 7 p. the body.

21 34. The 6th about # of the proje&ion p. the edge of R.
or very near 1 dia. of » p.the body; juft {f. the 3d; itis in the
line of theR. (V).

22 25. The 6th fat. will be in conjun&ion with the 3d in a
very fhort time, the 3d being fhiil a little p.

22 39. The conjunction is {o complete now, that I have loft
the 6th. The 3d, however, appears to be a little lengthened
out towards the fouth., Diftance of the conjoined fatellites

R) 11h. 12" 52", 67°%7.

(8) There were five obfervations made upon the 6th fatellite, but they belong
to the 7th, There were alfo three obfervations made upon the 4th which belong
to the 6th, and are here given ; we are to obferve, that the revolution of the 7th
was not yet afcertained, and that, confequently, a miftake of one new fatellite
for another could eafily be made.

(T) 11h. 43 53”. 220%9. The calculation of its place fhews plainly
fhat it was the 6th; and the remark in this obfervation of its being brighter than
the other fatellite perfeétly agrees with the calculation.

(V) 7h. 46" 437,  246%0.

Ppp 2 barely
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barely 1 dia. of »from the bodys or juft 1 dia. of %, in-
cluding the dia. of the 3d fat.

23 59. The 6th ncar 2 diameters of the 3d fatellite paft
the conjunétion.

o 59. The 6th, the 2d, and the firft fatellites are at equal:
diftances from each other.

1 3. The 6th is one dia. of % from the body.

1 39. The 6th nearly 1 dia. of 3 p. the body..

O&. 16. 20 16, The 6th fat. 2 dia. of »f. the body ;. too
low to be very accurate.

20 36. The 6th one full pro_]eéhon f. the body; extremely
faint.

20 50. The 6th one projetion f. the body..

21 11. The 6th § of a proje@ion f. the body.

21 55. The 6th 1 projettion f. the body, or a little lefs (W)..

22. 5. The 6th advances towards a contaé with the f. part:
of the body 5 I can, however, ftill look between them.

22 18, Ican ftill fee between the planet and the 6th fat..

22 22. The 6th lefs.than its own dia. from the planet..

22 2§. It is in conta& with the body of ...

22 41.. L can ftill perceive the 6th fat.

22 44. The 6th is not quite vanithed..

22 47. The fatellite is.no.longer vifible.

O&. 17. 21 30. The 6th fat, I proje@cion f. the body, very.
hazy weather (X)..

Oé&. 18. 20 40. The 6th fat. is. emergmg from behind- the-
3d.

20 46. The 6th fat. which emerged from behind the 3d is a-
little north of the line of the ring, and of the 3d.

(W) 8h. 3" 44”. 151%9. (X) 7h. 34" 53" 49°4.
5 21 36,
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2 36. The 6th is going towards % , and is about 3 dia. of
» preceding the body.

22 51. % dia. of % p. the body.

22 26. The 6th about $ dia. of % p. the body.

22 40. The 6th 1 dia. of b p. the body.

23 1%. The 6th approaches to a conjun&ion with the 7th‘

23 37. The conjunction of the 6th and 4th fatellites is-
palt. The fatellites are, however, too near the planet to fee
exaltly how they are placed.

o 12, The 6th a little more than 1 of its own dia..p. the
body of % (Y)..

O&. 20. 20 5. The 6th fat. 1} dia. of % f. the body (Z).

20 50: The 6th and 1t fatellites are drawing towards a con=-
jun&ion ;, diftance between them 1 dia. of the 1ft fat.

21 26. I can juft {fee a very fmall divifion between the 6th:
and the 1ft.

21 51. There is.a perfe conjunéion between the éth and.
the 1ft.

22 22.. The 6th fat. appears again.

22 43. The 6th is in the middle, between-the 1ft and 2d’
fatellites.

23 50. I'perceive the 6th fat. near the 3d towards the 2d;.
and on the fouth of the line that joins the 3d and:z2d;:but
nearer the 3d than the 2d.
~ O&. 28. 20 §8. The 6th fat. about . projetion fi the edge
of the R. /

21 5. The 6th about ; dia. of %, f. the body.(A).

O&. 29.. 21 49.. The 6th juft f. the 1ft (B),

{Y) 10 12 31. 341,0. (Z) 5 58 20.. 100,0..

(A) 626 46.  47,5..

(B) 7 6 44. 317,5. For the place of the 1ft, fee the 1ft fat, O&. 29. .
o&..
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O&. 30. 20 53. Ifufpe& the 6th on the edge of the p.arm3
but moon-light is too ftrong.
23 44. The 6th fat.  projection p. the edge of the R.
23 55. The6th fat.’Z dia. of % p. the body.
o 42. The 6th fat. 13 dia. of » p. the body (C).
O&. 31. 21 13. The 6th fat. 7 dia. of # p. the body.
21 57. The f. arm of the R. pafles between the 3d and 2d
fatellites, -and points to the fixth.
23 57. The 6th full § dia. of 1 following the body (D).
Nov. 2. 21 44. The 6th-fat. 13 dia. of % p. the body, and a
little north ; extremely faint (E).
22 17. The 6th fat. 1 full dia. ‘or 1%, dia. of L p. and a
very little north.
22 53. The 6th feems to be ftill 1.7, dia. of %, or rather
more, p. the body, but the weather is hazy and foggy.
23 15. The 6th fat. 1 dia. of 7 p. the body.
23 2%. The 6th fat. £ of the projeQtion p. the edge or very
near 1 dia. of » p. thebody.
o 15. The 6th fat. 7 dia. of 1 p. the body.
0 58. "The 6th fat. is flill clear of the p. arm.
1 16. The 6th fat. 3 dia. of 7 p. the body; a very fittle p.
the edge of the ring, and a little north.
Nov. 3. 22 3. The p.arm is loaded in two places, at the far
end and about the middle (F.)
23 54. There feems to be a Afatellite clofely following the
1t (G).
h. , . . ko, , o
(C) 9 55 20. 230,0. (D)9 6 32, 14440.
(E) 6 46 3. 284,7.
(F) They were.fhe 1ft and 6th fatellites.  See 11t fat. Nov. 3.

(G) 8h. 517 46”. 210%5.
0 10,
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o 10. The diftance between the two fatellites upon the arm
is half the dia. of the fialleft.

- Nov. 4. 22 17. The 6th-fatellite 7 dia. of 1.f. the body (H).
23 48. The 6th about % or 7 dia. of 1, following the body.
Nov. 7. 21 28. The 6th towards the end upon the f. arm (I)..
22 39. The 6th is drawn a little nearer towards 7 .

Nov. 8. 20 46: The 6th about % dia. of » f. hazy weather,
I do not fee it well enough to eftimate its diftance very exaétly..

zr 16. The 6th fat. 3 dia. of » f. the body..

22 2. The 6th fat. Z dia. of 3 f. the body..

23 40. The 6th fat. 1 dia. of » f. the body (K).

Nov. y. 21 42. The 6th fat. £ dia. of % p. the body, and.
a little north. (L)..

Nov. 10. 2 33. The p. arm, near the end, feems to con=~
tain a fat. probably the 6th.

21 39. The 6th full 3 dia. of » p. the body ; almoft intirely
to the fouth of the arm (M).

22 28. The 6th is clear of the p. arm, and is about 3 dia..
of % p. the body.

23 27. The 6th almoft 7 dia. of % p. the body.

o 10. The 6th fat. 1 full dia. of %.p..the body.

Nov. 3. 22 33. The 6th fat. on the p. fide (N).

Nov. ¢5. 22 33. The 6th fat. about 1 dia. of » f. the
body (O). |

Nov. 19. 21 55. The 6th fat. Z dia. of » f. thebody (P)..

h. h.. A7 o
(H) 7 11 6. 948 (I) 6 10 28. 151,0:
(K) 8 18 1. 48,0 (L) 6 16 34. 318,7.
(M) 6 9 39. 220,I. (N) 6 51 44. 296,0.
(0) 6 43 53. 100,0. (P). 5.50 17. 61,1,

Now..
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~ Nov. 21. 0 §4. The 6th at a little dift. p. the edge of the
ring (Q) ; cloudy weather.
- Nov. 25, 1 21. The 6th about i dia, of 1, following the

body (R).

1 27. The 6th about § the projetion preceding the edge of
the projection.

Nov. 26. 22 32. The 6th near 1 dia. of 7, f. the body (S).

o 30. Very nearly in conjunétion with the 4th.

Nov. 30. 23 47. The 6th full 7 dia. of 1 f. the body;
about 2% dia. of the 3d fat. p. the 3d (T).

Dec. 2. 22 49. The 6th about # dia. of % p. the body ; about
1 dia. of the 1ft f. the 1ft.

23 38. The 6th fat. is paft its conjunétion with the 1ft,
which it now precedes.

o 22. The 6th, the 1ft, and 3d fatellites, are nearly at equal
diftances.from each other.

o 52. The6th fat. nearly 1 dia. of » p. the body (V).

Dec. 3. o 8. The 6th fat. § proje&ion p. the arm (W),

Dec. 33. 0 35. The 6th about # dia. of 1, f. the body, and
alittle north (X).

Dec. 16. 23 59. The 6th full 2 dia. of 5 p. the body (Y).

Dec. 24. o 5. The 6th fat. 1} dia, of % p. the body; or 13
projeition p. the edge of R. (Z).

h, 7] o b, ¢ 7 o
(Q) 8 40 §7. 257,8. (R) 8 g2 10 230,7.
(S) 549 44. 100,I. (T) 6 58 48,  83,6.
(V) 7 55 46, 250,4. (W) 7 o 7. 317,3
(X) 6 47 48. 62,0, (Y) 6 47 58 317,3

(Z) 5 42 33 254,2

Obfervations
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[F%%

Obfervations on the feventh fatellite of Saturn.

Sept. 8. 22 5t. The firj? fasellite § the dia. or a little lefs of

the projedion {f. R. (A).
Sept. 14. 1 29. A fuppofed 7th fat. exceﬂively faint, % pro-
je&ion p. R. exallly in the line of the R. fainter than the laft

new one.
1 46. The fuppofed 7th half a projetion p. the R. (B).
Sept. 17. 21 0. A fecond new fatellite exceflively faint, %

projection p. the edge of the R. (C).
- 22 §5. Thenew, or 7th fat. } projection p. R.fo exceflively
{mall that, if I had not feen it before, it would have been

impoffible to perceive it now.

~(A) Not being acquainted with more than fix fatellites, and having the 2d, 3d,
4th, gth, and 6th in view, it was natural enough to call the remaining one, on
which this obfervation is made, the 1ft; but from the note M of the rft fat. it
appears, that it could not be in the place where this was feen; and by calculating
from the tables of the 4th fat, we have its place for 11h. 28’ 45, 106°0,
which agrees exadtly with the fituation pointed out, From a figure, it appears,
that the fat. was extremely fmall, and lefs than half its diameter fouth of the
line of the R. '

(B) I wasnow on the look-out for very fmall ftars that were in any fituation
likely to ‘be fatellites of %, and always noticed them : for inftance, ¢ Sept. 11.
¢ 20h. 42/, A fuppofed 7th fat. exaltly in the line of the R. or a very little
¢ fouth, exceflively faint, only to be {feen when I hide by the ficld bar. Sept,
¢ 14. 20h. 40" The 7th of Sept. 11.is left in its place,”” So here this fup-
pofed 7th is marked down, and Sept. 16. 20h. 13"I find itis faid, that ¢ the
¢¢ fuppofed 7th of the 14th is a fmall fixed ftar, leftin the place where it was that
¢ evening ; but as the configuration of ftars which pointed out this fuppofed 7th
was very coarfe, and hardly fufficient to determine the place, andas by calculation
it appears, that the 7th fatellite was- in the fituation where this obfervation places
it, at 12h. 59" 43", viz. 278%2, it is probable enough, that I faw the real
fatellite this evening. (C) 9h. 2" 43", 265°6.

Vor. LXXX, Qqgq 23
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23 1. After a more attentive obfervation and hiding the pla-
net, I fee the 7th fat. is not lefs than 1 proje&ion p. R.

23 3I. Forty feet refletor. I fee fix fatellites at once, and
being perfeétly affured that the 2d is invifible, it becomes evi-
dent that Saturn has feven fatellites. 'T'his new fat. is ex-
ceflively fmall. '

Sept. 18. 22 4. The new fat. near % proje&tion p. R. and a
little fouth, but fo faint that I hardly perceive it (D).

22 36. I cannot perceive the new fatellite with: the utmoft
attention (E). Indeed it was {o faint before, that I almofk
entertained a doubt of its reality. :

Sept. 25. 23 48. The 7th fat. I believe is between the 6th
and the R. or { projeétion f. the edge (F).

23 52. I fee it very plainly; it is much {maller than the
6th; ‘I have many times this evening before fufpe@ed it,
but the weather has been teo hazy.

O&. 12. 22 6. The fixth fat. (G) clofe to the f. projetion,
and a little north.

22 13, 1 fee the Sixth fat; very well 5 but the pro_]e&xon 1s
too faint to eftimate the diftance by it with any accuracy.

22 24. Zhe fixth being nearer to Saturn on the f.'fide than
the 1t on the preceding, muft be quite clofe to the f, pre-
jeétion, or touching it.

(D), roh. 27 377, 303%. «

(E). From the calculated place ro h. 34° 32” 312°0; we fee,, that the fatel-
lite was drawn upon the arm,. and therefore might eafily be overlooked, efpecially
as its revolutien was unknown,

(F) 11h. 187 48", 117°9.

" (G) The fatellite is. here called the 6th, and we have feen: before, in the note-
¢S) of the 6th fat. that the 6th was called the 7th; but the tables of thefe fatel-
lites leave no doubt to which of them the obfervations belong,

O&.
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O&. 12. 23 35. The fixth fat. 1 proje&ion, or perhaps a
little lefs, f. the body; I fee it with great difficulty, but have
no doubt (H). |

1 8. I fee nothing of zhe fixth (I).

O&. 16. 20 23. The 7th fat. § projeétion f. the body ; that
1s, the fat. is upon the middle of the arm (K).

20 36. The 7th a little more than % projeGion f. the body ;
extremely faint.

20 30. The vth fat. 1 of its own dia. f. the body of v .
21 11. The 7th is very nearly in contaét with the body.
21 15. T can fRill perceive the 7th fat. by means of the field

bar hiding the planet.

21 55. The 7this gone.

1 29. I have a ftrong fufpicion of a fat. upon the p. pro-
je€tion not far from the end of it (L). -

O&. 18. 21 25. I am pretty fure the fat. is about 1 of its
own dia. p. » (M).

21 26. Very clear.” I fee the 7th fat. very plainly.

21 35. About 2 of its own dia. from the body of », and a
little north of the R.

21 43. The 4th fat. # projetion p. the body.

21 §1. The 7th fat. § dia. of % p. the body.

22 26. The 7th fat. § dia. of » p. the body.

(H) The calculated place gh. 59" 10”. 111%2, gives the fatellite farther
from the arm than the obfervation; but as this alfo mentions the fat, was feen
with difficulty, the interval might appear lefs than it would have done in a very
elear view of the fat,

(I) The leaft change in the atmofphere would make the fat, invifible; and by
the tables it alfo was now very nearly going upon the ring.

h. N o L A7} )
(K) 6 31 59- I44s4e (L) 11 37 9. 2253
(M) 7 25 58. 202,7.
Qqqz2 22 40.
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22 40. The 7th {eems {iill to be where it was.

23 17. The 7th approaches to a cenjunétion with the 6th.
23 37. The conjunétion of the 7th and 6th fatellites is paft..
They are too near the planet-tofee exaltly how they are placeds

o 20. The 7th fat. 3, or near %, dia. of % p. the body..

o 24. The #this clear of the projetion.

o 36. The 7th near £ projeftion. p. the edge of the ring. I
fee the R. well enough to eftimate by it.

o 59. The 7th fat. , or nearly 7, dia. of % p. the body.

1 21. The 7th fat. 7 dia, of » p. the body (N).

O&. 20. 21 26. I have a glimmering fight of the 7th fat..

21 §6. The 7th is perfettly detached from:the p. arm.

23 5. The fat. 3 of the dia. of % p. the body, or there-
about. ‘

23 37. The 7th extremely faint, near 1 dia. of % p. the body
but the eftimation of the diftance is not very exaétly to be had,
as I am obliged to hide the planet when I {ee the fat. There
is a high wind, and the air being dry, the telefcope does. not.
a& fo well as it did 1 hour ago.

o 8. The 7th fat. # dia. of » p. the body 5 or ¥ (ornearly Y.
projection. p. R. I fee the ring very plainly (0).

o 20. The #th fat. about  dia. of % p. the body.

1 20. The 7th fat. about 3, dia. of % p. the body.

Nov. 4. 22 23. The p. arm feems to be loaded about & dia..
of » from the body (P). ‘

Nov. 7. 22 a. The 7th fat. 7 dia. of » p. the body, ex-~
ceflively fmall; but I fee it extremely well, and.can keep it in
view ;. it is juft foowing the 1ft and 2d.fat.
he o by °
(N) 11 21 20. 2063,1. (Q) 10 040 287,9,.

{P) 717 5 2143
22 Qs
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22 9. T fee the 7th extremely well, notwithftanding its
fmallnefs. :

22 39. The 7th about 7 dia. of % p. the body (Q).

23 12. The 7th nearly the fame as at.22 h. 39/, or perhaps
a little nearer to i .

Nov. 8, 21 1. The 7th is clear of the p-arm; but I do
not fee it well enough. yet to eftimate how much.

22 o. The 7th fat. 3 dia. of % p. the body (R).

23 31. The 7th is upon the p. arm I {uppofe, for the wea-
ther is now very clear, and I fee it no longer. There is a {mall
protuberant point on the arm, which 1 take to be the fatellite 5
but, asit has been cloudy, I have not been able to follow it {o
as to fee it go on fince 22 h. 2%,

23 40. I fec the 7th upon the arm.

Nov. 10. 21 39. The p. arm is a little gouty, not quite £
dia. of 1 preceding the body (5).

Nov. 15. 22 27. The 7th fat. is clear of the f. projec-
tion (T).

22 39. The 7th fat. between the 6th and the projetion of
the R. and a very little to the north.

22. 44. The 7th confiderably lefs than.the 6th ; I fee it how-
ever very well, notwithftanding the difficulty of its fituation.

22 §6. By afigure, at a confiderable diftance following.

Nov..16. 22 50. The 7th lefs than 1 dia. of the 1ft fol-
lowing the firft, and a little north.(V).

Nov. 29. o 38. A {mall luminous- point.on the f. arm (W)..

h. VA7) o h' 4 M o
(Q)- 7 21 164 281,40 (R) 6 38 27. 291,9.
() 6 9 39 3285, (T) 6 37 54- 85,7,
(%V) 6 56 55 112,8. (W) 7 53 35 533

€C..
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Dec. 2. 23 38. I{ufpet the 7th to be juft detached from the
f. arm (X).

o 24. I cannot fee the 7th, though I tried often for it.

o 56. The 7th fat. is not vifible.

From the obfervations on the feven fatellites of Saturn that
have been here delivered, and clofely compared with their calcu-
‘lated places, it appears evidently that the revolutions of thefe
fatellites are {o well afcertained, that we may, without hefitation,
determine that no phznomenon on the ring of Saturn, in the
thape of lucid fpot, protuberant point, or latent fatellite, can be
occafioned by any of them, when, upon computation, we find
that the place of the fatellite differs from that where fuch
appearances were obferved. In confequence of this deducion,
I found, that the obfervations, which will be given prefently,
could not be explained by any of the known fatellites; it
remained, therefore, to be examined to what caufe to afcribe
the appearance of fuch lucid fpots.

The fir(t idea that occurred was that of another fatellite, ftill
clofer to the ring than the feventh; and if a revolution, flower
than about 15 hours and & quarter, could have been found,
which would have taken in' the moft material places in which
bright fpots were feen, I thould have continued of opinion
that an cighth fatellite, exterior to the ring, did exift, notwith-
ftanding more obfervations had been wanting to put the matter -
out of all doubt. But this being impradicable, I examined,
in the next place, what would be the refult if thefe fuppofed
fatellites, or protuberant points, were attached to the plane or
edge of the ring.

(X) 6h. 41 59”. 100%0.
As
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As obfervations, carefully made, fhould always take the lead
of theories, I fhall not be concerned if fuch lucid {pots as I

am now going to admit, fhould feem to contradi® what has |

been faid in my laft Paper, concerning the idea of inequalities,
or protuberant points. We may however remark, that a lucid,
and apparently protuberant point, may exift without any great
inequality in the ring. A vivid light, for inftance, will féem to
projeét greatly beyond the limits of the body upon which it is
placed. If therefore the luminous places on the ring fhould

be fuch as proceed from very bright reftefting regions, or,

which is more probable, owe their exiftence to the more fluc-

tuating caufes, of inherent fires aing with great violence, we'

need not imagine the ring of Saturn to be very uneven or
diftorted, in order to prefent us with {uch appearances as will
be related. In this fenfe of the word, then, we may fill op-

pofe the idea of protuberant points, fuch as would denote'

immenfé mountains of elevated furface.

On comparing together feverdl obfervatxens, a few ftrials

fhew that the brxghteﬁ and beft obferved fpof agrees to a revo-
lution of 10h. 327 1 5 ,4, and, caléulatmg its diftance froms

the center of Saturn en a fuppofition: of its bemg a fatellite, we

find it 17,227, which brings it upon ' the ring. It is there-
fore certain, that unlefs we thould imagine the ring to be fuffi-
ciently fluid to permit a fatellite to revolve in it, or fuppofe a
notch, groove, or divifion in the ring, to fuffer the fatellite to

pafs along, weought t6 admit a revolution of the ring itfelf.
The denfity of the ring indeed may be fuppofed to be very
inconfiderable by thofe who' irhagine its light to be rather the
effe@ of fome fhining fluid, like an aurora borealis, than a
refletion from fome permanent fubftance ; but its difapparition
in general, ‘and inmy telefcopes its faintnefs when turned edge-
5 ways,
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ways, are in no manner favourable to this"idea. When we
add alfo, that this ring cafts a deep fhadow upon the plauet, is
. -very fharply defined both in its outer and inner edge, and in
brightnefs exceeds the planet itfelf, it feems to be almoft
proved, that its confiftence cannot be lefs than that of the
body of Saturn; and that confequently, no degree of fluidity
<an be admitted fufficient to permit a revolving body to keep in
motion for any confiderable time.

A groove might afford a paflage, efpecially as on a former
occafion we have already confidered the idea of a divided ring.
A circumftance alfo which feems rather to favour this idea is,
that, in fome obfervations, a bright fpot has been feen to pro-
je& equally on both fides, as the fatellites have been obferved
to do when they pafled behind the ring. But, on the other hand,
we ought to confider that the {pot has often been obferved very
near the end of the arms of Saturn’s ring, and that the cal-
culated diftance is confequently a little too fmall for fuch ap-
pearances, and ought to be 19 or 20 feconds at leaft. We
thould alfo attend to the fize of the fpot, which feems to be
variable; for it is hardly to be imagined that a fatellite,
brighter than the fixth, and which could be feen with she
moon nearly at the full, fhould {o often efcape our notice in its
frequctxf revolutions, unlefs it varied much in its apparent
brightnefs.

To this we muft add another argument drawn from the
number of lucid fpots, which will not agree with the motion
of one fatellite only; whereas, by admitting a revolution of
the ring itfelf, in 10h. 327 157,43 and fuppofing all the {pots
to adhere to the ring, and to fhare in the fame periodical

return, provided they laft long enough to be feen many times,
we
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we fhall be able to give an eafy folution to all the remaining
obfervations.

For inftance, let a, 3, v, 4, ¢, reprefent five {pots on the ring of
Saturn, fituated as in fig. 2.; where the ring is fuppofed to be
divided into 360 degrees, and the fpot « placed at 271°5; B at
70%2; yat 183°%0; dat 142°5; and £ at 358°,6. Then will
the ring, with the fpots thus placed, ferve as an epocha for the
year 1789 ; by which, with the affiftance of a table con-
ftructed upon the before-mentioned period of the rotation of
the ring, we may calculate their fituation for any required
time; and to render this calculation perfectly convenient,
have given a table, ready prepared for the purpofe, at the end
of the other tables.

The following obfervations have all been previouﬂy cal-
culated by the tables of fuch of the feven fatellites as were
not already in view, and have been found to belong to neither
of them; but in the notes that are given with them they have
been again calculated by the table of the rotation of the ring for
every time they were obferved, on a fuppofition of their being
{pots adhering to it.

Obfervations not accounted for by fatellites.

July 28. 22 31. I now perceive between the neareft fat. and
n, on the f, fide, a fmall lucid point, like an emerging fatel-

lite (A).
22 37.

(A) My furmife of its being an emerging fatellite fo early as the beginning
of the feafon, when I was flill unacquainted with the minute phaenomena that
offeréd themfelves aftexwards, thews plainly, that the lucid point was of a fuffi-
cient brightnefs to deferve notice. The five old fatellites were in view, and the

Vor, LXXX, Rrr 6th
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22 37. The laft difcovered point, not quite half-way be<
tween the 3d fat. and the body of Saturn; may be it is a 6th
fat. By a figure, the greateft part of its diameter is to the

north of the ring (B).
Aug.\/zg. 23 1. The preceding projeCtion contains a {mall
inequality. By a figure, 1t follows the 3d fat. about I of the

projettion of the ring (C).
Sept. 16. 19 39. I {ufpett one of the fatellites clofe to the

ring following (D).
20 6. Lam pretty fure there is a fatellite clofe to the following

arm, and a very little to the north. 300 leaves it doubtful (E).
O&. 15. 20 58. I fufpeét a fatellite upon the preceding pro=

je€tion, not far from the end of it (F).

21 39. I cannot perceive the fatellite on the preceding arm
fufpe@ed at 20 h. 587 (G).
6th and 7th by calculation could not occafion this appearance, the former being
at 72°%3; the latter on the oppofite fide at 299°,4. Suppofing this, therefore, to
be the fpot I have called «, its place for-13h. 53’ 39” would be 36°,8; which
might make it appear like an emerging fatellite. ‘

(B) By this time the fpot was at 40°,3, which agrees with the obferved fitua-
tion. As the greateft part of its diameter appeared to be north, we may furmife,
that the fpot, which muft have been of a very confiderable fize and brightnefs,
was fituated on the northern plane of the ring, and within a fecond or two from
the outward edge of it. The ring itfelf was now fo near having its edgedirected:
towards us, that it required no igreat elevation of the fpot to render it vifible,
notwithftanding it was then in the fartheft part of its circuit.

(C) Thefpot e, at 12 h. 177 58" was 301", 5.

(D) The fpot g, at 7 h. 45" 52'" was §8°,1. This fpot was probably alfo on
the northern plane, and on the very edge, but notfo confiderable as «.

(E) It was now advanced to 73°4..

(F) The {pot v, at 7h. 10" 49" was 305°0. Its fituation on the ring was
probably on the fouthern plane, and at fome confiderable diftance from the
outward edge.

(G) It was now advanced to 328%3; and thercfore could hardly be feen any

longer,
o&.
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O&. 16. 1 29. I was not without a fufpicion of another
fatellite upon the preceding arm, not quite fo far advanced as
the former (H).

- O&.18. 20 22. Ifufpe& two fatellites upon the p. arm (I).

20 42. I make no doubt but that there is at leaft one fat.
upon the p. arm (K).

21 14. I'am in doubt whether it be a fat. upon the p. arm,
or the arm itfelf (L).

21 17, Unlefs the p. arm be much brighter than the £. one,
it muft contain a fatellite (M).

1 1. I am pretty fure the end of the preceding projetion is -
loaded with two fatellites. By a figure, one is placed % pro-
je&tion from the end; the other, } projetion from the
body (N). ‘

O&. 18. 1 5. T can diftinguith one upon the preceding pro-
je&ion very certainly (O). ‘

O&. zo. 21 26. 1 {ufpett the end of the preceding arm to
be loaded with a fatellite (P)

 (H) The fpot 8 By calculation, at 11h. 37° ¢/ it was 309%2, or juft fol.
lowing the 4th fatellite, which appeared then upon the preceding arm in the fhape
of a {mall bright point.

(I) The {pots y and & 'The former at 6h. 23" 9” was 21%%6, the latter
289°%09. 3 is probably a fpot upon the northern plane of the ring of a confi-
derable degree of brightnefs, though but fmall in its dimenfions, and at no great
diftance from the edge,

(K) The fpot y was by this time at 229°0, and therefore in a fituation to be
eafily perceived.

(L) The fpot ¥ 247°32. (M) The fpot y 248°%9.

(N) The fpot «, at 11h. 17 23", was at 217°,2; and ¢ was alfo vifible, being
at 304%3. This {pot is probably a very {mall one, on the northern plane of the
ring, at fome diftance from the edge.

(O) The fpot & was now at 219%4, and being very bright could be diftin-
- guifhed eafilys (P) The fpot «, at 7h. 19’ 7”7, was at 290°,7.

Rrra2 21 56,
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21 §6. The preceding arm is certainly loaded with one or
two fatellites, or is more knotty than T have ever obferved it to
be. The weather is very beautiful (Q).

O&. 30. 20 53. I {uppofe the 7th to be upon the following
arm % dia. of % f. the body (R).

23 55. Lhe 7th fat. % dia. of 1 p. the body, or very near to
the end of the p. arm, in the fhape of a protuberant point (3).

o 1. I {ee it fo well that there 1s no doubt but that it is a
fatellite (T).

o 42. The #th is upon the p. arm, but a little nearer than
it was before (V).

o 47. The 7th fat. 2 dia. of % p. the body (W).
- O&. 31. 21 13. The 4th fat. 2 dia. of % p. the body (X).

21 43. The 4th fat. is brighter than ufual; T fee it with
great eafe, notwithftanding the moon is almoft at the full. It
is brighter now than the 6th (Y).

22 11. The #th is drawn nearer to the body of ». Flying
clouds prevent eftimations of the diftance (Z).

23 13. The yth is now no longer vifible (A).

Nov. 2. 22 14. The 7th fat. { dia. of % p. the body, it is

upon the arm (B).

(Q) The fpot « was now. at 304%8; and at the fame time the fpot B being
come on as far as 219°,3, was therefore vifible,
" (R) The fpot d, at 6h. 6’ 57" was at 40°3.

(S) The fpot «, at gh. 8’ 28”, was at 272°4.

(T) It was now at 275°,8,

(V) At299°1. (W) At 302°%0.

(X) Thefpot «, at 6h. 227 59", was 278°4.

(Y) It was now at 295°%35.

(Z) At 305%7. (A) At 346°%7.

{B) Thefpot ¢, at 7 h, 15" 58", was at 235°,6.

4 22 §3.
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22 53. The ;th appears to be full § dia. of % p. the body ;
but hazy wemther ().
23 13. The 7th fat. £ dia. of 1 p. the body (D).
o 8. The following arm contains a lucid point near the end
of 1t (E).
o 16. The preceding arm feems to be loaded with two frmll |
points towards the end (F). '
‘Nov. 4. 22 14. The 7th fat. T think, is between the 1ft
and 6th, but I cannot be fure (G).
22 27. I cannot perceive the 7th fat. where I fufpefted
it (H). ‘ :
23 47. The £, arm about } dia. of % from the body contains
a fmall lucid point (I). ‘ :
23 54. I {ee the point on the f. arm fo well that I have not
much doubt but that it is a fatellite (K). ,
Nov. 7. 22 9. At the end of the p.arm is a place that is
‘brighter than nearer to the body (L).
23 12 The preceding arm has ftill the appearance of a
fmall protuberant point towards the fouth, near the end of
the arm (M). |
Nov. 8. 23 40. There isa protuberant point on the preceding
arm befides the 7th fat.; fo that at prefent I cannot tell whe-
ther the fatellite be the neareft or fartheft of them ().

(C) At 257°8. (D) At 269°%1.

(E) The fpot 3, at 84°,4. " ) (F) The fpote, at305°%0.

{G) The fpot s, at7h, 8’ 4”, was at 71°%0, which agrees with the place;,
and it might be the fuppofed fatellite. (H) At 78°3.

(I) The fpot @, at 8h. 40’ 517/, was at 36°7.
(K) It was now at 40°,7.

(L) The fpot &, at 6h, 51’ 217/, was at 274°,0.
(M) It was at 309°,8. ‘

(N) The fpot &, at 8h. 18/ 317, was at 294’4
; Nov.
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Nov. 10. 21 35. The following arm % dia. of % from the

body contains a bright point ; perhaps an 8th fatellite (O).
Nov. 25. 1 21, The p. arm is loaded (P).

Nov. 29. o 38. There are two {mall luminous points on the
p. arm (Q).

Dec. 5. 0 8. Upon the end of the p. arm appears to be a
bright point (R). '

o 10. The fpot on the preceding arm is rather larger than
the 6th fatellite (S).

Dec. 16. 0 7. The end of the p. arm feems to be loaded
with a fatellite (T).

Dec. 24. 0 7. The p. arm contains a pretty bright point 2
towards the end of 1t (V).

Dec. 25. 23 39 The p. arm very near the end is loaded
with a fat. (W).

1 10. The p. arm is loaded very nearly at the far end of it,
and a little towards the fouth (X).

1 34. The bright point is near the far end of the p. arm (Y).

The great accordance between the obferved places of thefe
{pots and the calculated ones, feems to eftablith the rotation of
the ring of Saturn on an axis f{o as hardly to leave any doubt
upon the fubje&. The time of it, we have already feen, is
1o hours, 32 minutes, and 15,4 feconds. It may be objected,

(O) The fpot §, at 6h. 5’ 40”, was at 59°,1.
(P) Thefpot ¢, at 8h. 52’ 10”7, was at 68°,6.-
(Q) The fpot B, at 7h. 53" 35", was at 259°,0.
(R) The fpot ¢, at 7h. 0" 7", was at 283°,8,
{S). It was now at 285°,0.
(T) Thefpote, at 6 h. 15" 57", was at 277°,4.
(V) The fpot , at gh. 44" 33", was at 251°6.
{W) The fpot 8, at 5h. 127 42", was at 244°,8.
{X) It was now at 296°,0, (Y) And now at 311°%4.
that
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that many of the obfervations are fuch as would alfo agree with
other aflignable periods, efpecially when the numbers of fpots
1s {fo confiderable as five; but the moft material obfervations,
which are thofe on the {pot =, fetting ‘afide all the reft, feem
alone to amount to a proof not only of a rotation of the ring,
but of the time in which it is performed.

It may be expetted, that having now fufficiently examined
the whole feries of obfervations of the laft new fatellites, we
can give their periodical times and diftances more accurately
than before. The times, indeed, are full as well afcertained
as we can expet to have them: for on calculating fix fatellites
by my tables back to Aug. 19d. 12 h. 19" 56", 1787, we find
their places 341°,1 the s5th; 10°,6 the 4th; 211°%1 the 3d;
158°9 the 2d; 80°2 the 1ft; and 28878 the 6th. And my
journal contains the fulleft affurance that they were thus
fituated at the time for which this calculation is made. We
may therefore fix the period of the fixth at 1d. 8 h. 53" 8”,9.
The ;th fatellite can only be traced back as far as the 8th of
Sept. 1789 {o that its revolution will require at leaft ano-
ther feafon to come to fome d_egree of accuracy, till when we
thall ftate it at 22 h. 37" 227,9.

The diftance of thefe fatellites, deduced from calculation,
depends intirely upon the time and diftance of the 4th, which
is the fatellite that has been ufed. In order to obtain more
accuracy in thefe elements, I have applied myfelf to mea-
furing the diftance of the 4th fatellite in thofe moments which
were moft favourable for the purpofe. It is well known that
this fubjed, on account of the quantity of matter in Saturn,
to be deduced ‘from the periodical times and diftances of the
fatellites, is of confiderable importance to aftronomers; I fhall

7 therefore
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therefore defer a full inveftigation of it till I can havean oppor-
tunity of calculating a great number of meafures, not only of
the 4th and gth, but alfo of the other fatellites which I have
already by me, and ftill intend next feafon to take. Mean
while, having brought the meafures of the 3oth of November,.
which {eem to me to be very good ones, to the mean diftance of
Saturn from the fun, I find they give the diftance of the 4th
fatellite from Saturn 37 8”/,918. In reducing thefe meafures to
the mean diftance, I have ufed the new tables of M. DE
Lamsre for Saturn, and MAYER’s for the {un.

Admitting therefore the above quantity as she diftance, and
15d. 22 h. 417 137,4 as the period of the 4th fatellite, we
compute that the diftance of the 6th from the center of Sa-
turn is 36”,7889 3 and that of the 7th, 287,6689.

Tables for the feven {atellites of Saturn.

Epochs of the mean longitude of the fatellites.

5. fat. | 4. fat. | 3.fat. 2. fat, | 1.fat, | 6.fat. | 7. fat.

Years. Deg.deé Deg. dec. |Deg. dec.‘Deg. dec.[Deg. dec. [Deg. dec. [Deg. dec.

1787 '335,91 149,16 87,21 | 272,18 | 176,46 | 269,31 | 307,07
1 1788 190,84 132,41 | 93,86 | 173,95 | 131,91 | 307,48 65,02

1789 | §3,23| 03,09 | 20,82 | 304,19 | 256,66 82,92 | 161,00
1790 269,631 53,77 | 307,78 | 74,43 | 21,41 | 218,36 | 256,98
4 1791 |126,021 14,45 | 234,74 | 204,68 | 146,16 | 353,81 | 352,97

Saturnicentric
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Saturnicentric motion of the fatellites in months.

5th, 4th. 3d. ad. ift. 6th. 7th,

Months{Deg.dec|Deg. dec.{Deg. dec.}Deg. dec.|Deg. dec.|Deg. dec. |Deg. dec.|
January|coo,00| 000,00 | 0oo,co | oow,co0 | 000,00 | 000,00 | 000,00
Fcbrua. {140,681 239,89 | 310,40 | 117,58 | 151,04 | 224,54 | 320,81
March {267,751 252,05 21,73 | 200,56 | 91,18 20.91 | 215,73
April | 48,43} 231,95 | 332,13 318,14 | 242,81 | 245,45 | 176,54
May [184,357 189,20 | 202,84 | 304,19 | 203,75 | 207,27 | 115,39
June (325,25} 169,16 | 153,24 | 614,77 | 35539 | 75,81 | 70,20
Tuly |101,39| 126,47 | 23,94 | 47,82 [ 316,33 | 33:63 | 15.08
Auguft |242,07| 100,37 | 334,34 | 165,40 | 107,96 | 258,17 | 235,80
Septem.| 22,75 86,26 | 284,74 | 282,98 | 259,60 | 122,72 | 296,67
October(158,89| 43.58 | 155.45 | 209,03 | 220,54 | 84,54 | 235,52
Novem.|299,57| 23,47 | 105,85 | 26,61 12,17 | 309,08 | 196,33
Decem. | 75,711 340,78 | 336,50 | 12,66 | 333,11 | 270,90 | 135,17
In the months January and February of a biffextile year

fubtra& 1 from the number of days given.

Vor. LXXX.

SI{f

Motion
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Motion of the fatellites in days.

Sth, 4th, 3d. 2d. 1t 6th. 7th.

Days|Deg. Dec.|Deg. dec. |Deg. dec.|Deg. dec.|Deg. dec.[Deg. dec.|Deg. dec.

1| 454 |, 22,58 | 79,69 | 131,53 | 190,70 | 262,73 | 21,96
21 908 | 45,15 | 159,38 | 263,07 | 21,40 | 165,45 | 43,92
3 13,61 67,73 | 239,07 34,00 | 212,09 68,18 65,88
4 18,15 90,31 | 318,76 | 106,14 | 42,79 | 330,91 87,83
5| 22,69 | 112,89 | 38,45 | 297,07 | 233.49 | 233,64 | 109,81
6| 27,23 | 135,46 | 118,14 69,21 | 64,19 | 136,36 | 131,77
71 35,77 | 158,04 | 197,83 | 200,74 | 254,89 | 39,09 | 153,73
8| 36,30 | 180,62 | 277,52 | 332,28 | 85,58 | 301,82 | 175,69

9| 4984 | 203,19 | 357,21 | 103,81 | 276,28 | 204,55 | 197,05

10 | 45,38 | 225,79 76,90 | 235,35 | 106,98 | 107,27 | 219,62
11 | 49,92 | 248,35 | 156,59 6,88 | 297,68 10,00 | 241,58
| 12 ] 54,46 | 270,93 | 236,28 | 138,42 | 128,38 | 272,73 | 263,54

13| 58,99 | 293,50 | 315,97 | 209,95 | 319,07 | 175,45 | 285,50
14 | 63,53 | 316,08 | 35,66 | 41,49 | 149,77 | 48,18 | 307,46 |
15 | 68,07 | 338,66 115,35 | 173,02 | 340,47 | 340,91 | 320,42

16 | 72,61 1,24 | 195,04 | 304,50 | 171,17 | 243,64 | 351,39
| 77,15 | 23,81 [ 274,74 | 70,09 1,87 | 146,36 | 13,35
18 | 81,69 | 46,39 | 354,43 | 207,63 | 192,56 | 49,09 | 35,31

19 | 86,22 | 68,97 | 74,12 | 339,16 | 23,26 | 311,82 | 57,27
20 | 90,76 91,54 | 153,81 | 110,70 | 213,96 | 214,54 79.23
21 | 95,30 | 114,12 | 233,50 | 242,23 44,66 | 117,27 | 101,19

22| 99,84 [ 136,70 313,19 13,77 | 235,35 20,00 | 123,16
23 | 104,38 | 159,28 32,88 | 145,30 60,05 | 282,73 | 145,12
24 | 108,91 | 181,85 | 112,57 | 276,84 | 256,75 | 185,45 | 167,08

25 | 113,45 | 204,43 | 192,26 | 48,37 87,45 88,18 | 189,04
26 | 117,09 | 227,01 | 271,05 | 179,91 | 278,15 350,91 | 211,00
27 | 122,53 | 249,58 | 351,04 | 311,44 | 108,84 253,04 | 232,96

28 | 129,09 | 272,16 71,33 | 82,98 | 299,54 | 156,36 | 254,92
29 | 131,60 | 294,74 | 151,02 | 214,51 | 130,24 | 59,09 | 276,89
30 | 136,14 | 317,32 | 230,71 | 340,05 | 320,04 | 321,82 298,85

- 311 140,68 | 339,89 | 310,40 | 117,58 | 151,64 | 224,54 320,81
2 M otion
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Motion of the fatellites in hours. -

sth. | 4th, 3d. 2d. | it 6th. 7th.

Hours.|Deg. dec. [Deg. dec. [Deg, dec.|Deg. ,dec‘. Deg. dec.|Deg. dec.|Deg. dec.

1| 019 | 004 3,32 5,48 795 | 19,95 | 1592
2 0,33 1,38 6,04 | 10,96 | 1589 | 21,89 | 31,83
3| 957 2,82 | 996 | 16,44 | 23,84 | 3284 | 47,75
4| 0,76 3,76 | 13,28 | 21,92 | 35,78 | 43,79 | 63,66
51 995 4,70 | 16,60 | 27,40 | 39,73 | 5473 | 79,58
6 1,13 5,04 19,92 | 32,88 47,67' 65,68 95,49
7 1,32 6,58 | 23,24 | 3836 | 5562 | 76,63 | 111,41
3 1,51 7,53 | 20,56 | 43,84 | 63,57 | 87,58 | 127,32

9 1,70 8,47 | 29,88 | 49,33 | 75,51 | 98,52 | 143,24

1o| 189 | g4r | 3320 | 5481 1946 | 109,47 159,15
1 2,08 10,35 | 36,52 60,29 7:4° | 120,42 | 175,07
12 | 2,27 | 15,29 | 39,84 | 65,77 | 9535 | 131,36 | 190,98

13 *274‘.,6‘ : 112’2,3 4317 | 75,25 103’29,‘ 142,31 | 206,90
14 | 2,65 | 13,17 | 46,49 | 76,73 | 111,24 | 153,26 | 222,31
15| 3,84 | 1411 | 49,81 82,21 | 119,19 | 164,20 | 238,73

16| 303 | 1505 | 35313 | 87,69 | 127,13 | 175,15 | 254,64
17 3,21 15,99 | 56,45 | 93,17 | 135,08 | 186,10 | 270,560

18| 340 | 16,93 | 59,77 | 98,65 | 143,02 | 197,05 | 280,47

19| 359 | 17,87 | 63,09 | 104,13 | 150,97 | 207,99 | 302,39
20 3,78 18,81 66,41 | 109,61 | 158,91 | 218,94 | 318,30
21 | 3,97 | 19,75 | 69,73 | 11509 | 106,86 | 229,89 | 334,22

22 | 416 | 20,70 | 7308 | 120,57 | 174,81 | 240,83 | 350,13
23 4535 21,64 76,37 | 126,05 | 182,75 | 251,78 6,05
22 1 4,54 | 22,58 | 79,60 | 131,53 | 190,70 | 202,73 | 21,96

S{{2 Motion
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Motion of the fatellites in minutes.

5th 4th. 3d. 2d. 1t 6th. 7th.

Min. |Deg. dec.|Deg. dec.|Deg. dec. |Deg. dec. [Deg. dec. Degl, dec, {Deg. dec.
1 0,00 0,02 0,06 0,09 0,13 0,18 C,27
2| 0,01 0,03 0,11 0,18 0,26 0,36 0,53
3| o0l 0:05 0,17 ©,27 0,40 0,55 0,80
4| o1 0,06 0,22 0,37 0,53 0,73 1,06
5 0,02 0,08 0,28 | 0,46 0,606 0,91 1,33
6 { 0,02 0,09 .33 0,55 0,79 1,09 1,59
71 0,02 0,11 0,39 0.64 | 0,93 1,28 1,86
8| o,03 0,13 0,44 0,73 1,06 1,46 2,12
9| 0,03 0,14 0,50 c,82 1,19 1,64 2,39
10| 003 6,16' 0,55 0,91 1,32 1,82 2,65
11 0,04 0,17 0,61 1,00 1,46 2,01 2,92
12 | 0,04 ‘0,19 0,66 1,10 1,59 2,19 3,18
13 0,04 0,20 0,72 1,19 1,72 2,37 3,45
14| 0,05 0,22 0,77 1,28 1,85 2,55 | 371
15| 005 | 024 | 083 | 1,37 1,99 | 2,74 | 398
16 | 0,05 0,25 0,89 1,46 2,12 2,92 4,24
17| 0,06 0,27 0,94 1,55 2,25 3,10 4,81
18] 0,00 0,28 1,00 1,61 2,38 3,28 4,78
19 | 0,06 0,30 1,0§ 1,73 2,52 3,47 5,04
20} 0,07 10,31 1,11 1,83 2,05 3,65 §,31
21 0,07 0,33 1,16 1,92 2,78 3:83 5:57
22 } 0,07 0,34 1,22 2,01 2,91 4,01 5,84
23| 0,08 0,36 1,27 2,10 3,05 4420 6,10
24 | 0,08 0,38 1,33 2,19 3,18 4,38 6,37
{25 0,08 0,39 1,38 2,28 2,31 4,56 6.63
26 | 0,09 0,41 1,44 2,37 3:44 4,74 6,90
27 1 909 0,42 1,49 2,47 3,57 4,93 7,16
28 1 0,09 .44 1,55 2,56 371 5,11 7:43
29 | 0,10 0,45 1,60 2,05 2,84 5,29 7,69
301 o0 0,47 1,00 2,74 3,97 5,47 7,96

Motion
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Motion of the fatellites in minutes.
sth 1. 4th, 3d 2d, 1ft. . 6th, th,
Min. [Deg. Dec./Deg. dec.{Deg. dec, [Deg. dcc. |Deg. dec. {Deg. dec. |Deg. dec. |
31| o,10 0,49 | 1,72 2,83 4,10 5,66 | /8,22
32| o.11 0,50 1,77 2,92 4524 5,84 8,49
33| o1 | 052, | 1,83 | 301 437 | 6,02 | 875
34 | 0,11 053 | 1,88 3,10 4,50 6,20 9,02
35| 012 | 055 | 1,94 | 320 | 453 | 639 9,29 |
36| o012 0,56 | 1,99 3,29 477 6,57 9,55 |
37| o012 0,58 2,05 3.38 4,90 6,75 | 9,82
38| o,13. | o060 | 2,50 | 347 | 503 | 6,93 | 10,08
39| 0,13 0,61 2,10 3.50 5,10 7,12 10,35
40| 0,13 0,63 2,21 3,65 "5.30 7,30 | 10,61
41 | 0,14 0,64 | 2,27 | 374 | 543 7,48 | 10,88
42| 0,14 0,66 2,32 3,383 5,50 7,66 | 11,14
43| ©14 0,67 2,38 3,93 ' 5,69 7,85 | 11,41
44 | 0,15 0,69 2,43 4,02 5:83 8,03 | 11,07
451 015 | O71 | 2,49 | 411 5,90 8,21 | 11,04
46 o15 | o2 2,55 4520 6,09 3,39 12,20
47| 916 | 074 | 260 | 429 6,22 8,58 | 12,47
48 0)16‘ 0,75 2.)66 4738 6:36 8a76 12,73 -
49 | 0,16 0;77 2,71 | 447 6,49 8,94 | 13,00
50| o017 0,78 2,77 | 457 | 0662 9,12 | 13,27
51| o,17 0,80 2,82 4,66 6,75 9.3Q 13,53
1521 o017 0,82 2,88 4,75 6,88 9,49 13,80
53| 017 0,83 | 2593 | 484 | 7,02 9.67 | 14,00
s4f 018 | 085 | 2,99 | 493 | 715 | 985 | 1433
551 0,18 0,86 3,04 502 | 7,28 10,03, 14,59
56 |1 o,18 0,88 3,10 511 | 7,41 10,22 | 14,86
571 019 | 089 315 5,20 | 7555 | 10,40 | 15,12
581 o,19 0,91 3,21 5.30 7,68 10,58 15,39
59| 919 | 0,93 | 327 5239 7,81 ] 10,76 | 15,65
60| o20 | 004 | 332 | 548 | 7,94 | 1095 11592 |
Table
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Table of the rotation of the ring of Saturn.
Motion of the fpots in days, hours, and minutes,
Epochs for 1789.
Days|Deg.decfHou. [Deg.deciMin. {Deg.decMin. Deg.dec)
Spot & 271,§ 119992 134160 1| 0,57] 31| 17,65]
8 1830 2 {199,84) 2| 68,331 2| 1,14} 32 | 18,22
/ 3 [299:76] 3 {102,49f 3| 15,71] 33| 18,79
k4 70,2 . . -
¥ 142,35 4] 39,0681 4 136,651 4| 2,28] 34 | 19,36
¢ 358,6 5 139,000 5117081 5| 2,85] 35| 19,03
: 6 1239,52] 6 [204,98] 6| 3,42} 36 | 20,50
Motion of the {pots
in Months, 7 1339441 7 1239140 7| 399 37 | 21,07
817936] 8 273,300 8| 4.56] 38 | 21,64
Months. |Deg. dec.| 9 |179:28| 9 1307,46] 9 | 5512} 39 | 20,21
January | oco,c0 | 10 (279,20} 10 |341,63} 10 | 5,69} 40 | 22,48
February | 217,52 | 11 | 19,12} 11 | 15,79] 11 6,261 41 | 23,351
March 135,28 | 12 |119,04] 12 | 49,95] 12 | 6,83] 42 | 23,91
April 352,80 } 13 218,96 13 ' 84,110 13 | 7,40} 43 | 24,48}
- May 110,40 | 14 [318,88| 14 1118,28] 14 | 7,97] 44 25,05
- June 327,92 | 15 | 58,80 15 |152,44] 15 | 8,54] 45 | 25,62
f]‘ﬂ‘y' - 85,52 | 10 |158,72] 16 (186,601 16 | g,11} 46 26,19’
Auguft 303,04 | 17 [258,64] 17 |220,76) 17 | ,68] 47 26,76
| September | 160,56 | 18 [358,50) 18 |254,93] 18 [ 10,25] 48 | 27,33
October 278,16 | 19 | 98,48] 19 la8g,09} 19 [ 10,82 49 | 27,90
| November | 135,68 | 20 [198,401 20 {323,251 20 | 11,39 50 | 28,27
December | 253,28 | 21 298’325,21 357,41 21 | 11,66 51 | 29,04
;22 38,24 22 | 31,59} 22 | 12,53} 52 | 20,61
23 138,10} 23 | 65,75 23 | 13,10} 53 | 30,18
24 238,081 24 } 99:91| 24 | 13,67] 54 | 30,75
25 338,00 25 | 14,241 55 '31,32
26 | 77,92 26 | 14,80 56 | 31,89
27 177,84 27 | 15:37] 57 | 32,46
28 1277,76 281 15,94 58 | 33,03
29.| 17,68 29 1 16,51) 59 | 33,59
30 [117,60 30 | 17,081 6o | 34,16
31 [217,52]

Examjz/e
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Example of the ufe of the tables.

Let it be required to calculate the apparent place of the
feven fatellites for 1789, O&. 18. 7h. 51”7 547/, to the neareft
minute of time and to tenths of a degree.

sth. 4th. 3d.‘ od.. |t 6th. th,

1789 | 53,23| 93,09 | 20,82 | 304,19 | 256,66 | 82,92 | 161,00
Oct.|158,89| 43,58 | 155,45 | 260,03 | 220,54 | 84,54 | 235,52
18) 81,09 40,39 | 354,43 | 207,63 | 192,56 | 49,09 | 35,31
41 1,32) 6,58 23,24 | 38,36 55,62 |- 76,63 | 111,41
52 0,17|. 0,82 2,88 4,75 6,88 ,49 13,80
¥pl12,58] 12,58 12,58 12,58 | 12,58 12,58 | 12,58

3079 | 203,0 | 209,4 | 116,5- | 248 13153 1209,6

The fituation of the fpot « calculated for July 28. 1 3h. 53
3 B for Sept. 16. 7h 457 48”5 & for Nov. 2. 47 h. 15 7 587,

1789, YT ' g | 1830 | e | 8,6
7 ?uly” 75:§2 Sept. 162,56 © Nov. " ?g‘s,é{S
28 {277,760 | 16 | 15872 | 2 | 199,84 |
ISA 8471l 7 :239’,14 7 _239’14'.; ;
541 3975 46 | 26,19 | 16 9,11}
h| ;20| B | 1045 B | 1318
3618 ) B : 58’ T . 23596 :

#The quantity marked T, 12°%58, which is applied to every one of the fatellites,
is the complement of 11°17°25', or geocentric place of Saturn, taken from
the Nautical Almanac, for midnight of the required day, and. to the neareft
tinute, x;V\hxch is {ufficiently exa&. This complement, or 12° 35 in' conformity
with the téblcs, is reduced to decimals of a degree 12°%58.
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