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XXXVIL. An Account of the Eclipfe of the
Sun, April 1, 1764: In a Letter to the
Right Honourable George Earl of Mac-
clestield, Pr¢fl R. §. from Mr. James
Fergufon, F. R. §. |

My Lord,

Read Nov. 17,F Beg leave to prefent to the Royal So-

1763 ciety a projection of the eclipfe of the
Sun, which will be on the 1ft of April 1764. The
diagram fhews the time and phafes of that eclipfe,
for the Royal Obfervatory at Greenwich, and the cal-
culation is from Meyer’s Tables.

According to Flamfteed’s Tables, and Dr. Hal-
ley’s, and M. De la Caille’s, the eclipfe fhould be an-
nular at London ; and De la Caille, in a map in his
Ephemerides, makes it almoft Central. But, ac-
cording to Meyer’s Tables, the appearance will be
very different ; for the {outhern limb of the Moon
will be about the 2oth part of a digit over the fou-
thern limb of the Sun; and Meyer makes the begin-
ning, greateft obfcuration, and ending, to be at leaft
a quarter of an hour {ooner than Flamfteed, Halley,
and M. De la Caille do.

As the paffage of the thadow will be north-eaft-
ward over Europe, and all thefe authors make it’s
center to pafs more or lefs eaftward of London and
Greenwich; and fince there is fuch a great differ-
ence in Meyer’s time from that of all the others, and in
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the phafis at the greateft obfcuration ; a clear {ky ig
much to be withed for: and it might be proper to
have obfervers placed about ten or twelve miles from
one another, all the way between Greenwich and
Deal, that the truth may be found by obfervation.
For, if Meyer’s tables are right, all the others muft
want much corretion.

About five years ago, I delineated the path of the
Moon’s thadow over all the parts of the earth, where
it will pafs in this eclipfe, from fun-rifing till fun-
fetting, according to mean or equal time. I con-
ftruced the map much upon the fame principle with
that of Manfredi and De la Caille, and took moft of
the lunar elements from Meyer’s tables.

According to this projection, the center of the pen-
umbra will firft touch the earth at fun-rife, in the
Atlantic Ocean,between the Caribbee Iflands and thofe
of Cape Verd ; in 47 degrees weft longitude from
Greenwich, and 18 degrees north latitude; from
which it will go on, almoft parallel to the equator,
for about 20 degrees eaftward: then it will bend
north-eaftward, and pafs over the fouth of Portugal,
near Cape St. Vincent: from thence, in its progrefs,
it will go over Valadolid, crofs the Bay of Bifcay a
little weft of Bayonne, pafs over Rochelle, then mid-
way between Rouen and Paris, go over Holland a
little weft of Amfterdam, crofs the German Sea a-
bout 40 miles weft of the mouth of the river Elbe,
enter Denmark, crofs the Baltic by Gottenburg, tra-
vel over Sweden weft of Stockholm, pafs clofe by
the weft fide of the Gulph of Bothnia, go a little weft
of Torneo, enter the Frozen Sea at Wardhuys, crofs

over to Nova Zembla, and a little to the caft thereof
Vou. LIIL Kk it
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it will end in the North Sea with the fetting Sun, in
105 degrees eaft longitude, and 72 degrees north lati-
tude.

If the motions of the Sun and Moon were equa-
ble, any given eclipfe would always return in a courfe
of 223 lunations, which would confift of 18 years
11 days 7 hours 43 minutes 20 feconds (as was obferv-
ed by the antients) for 1388 years; and would for
ever do o, if, at the end of each period, the Sun and
Moon fhould be in conjun&ion either in the {fame
node, or at the fame diftance from it as before. But
that is not the cafe: for, if the Sun and Moon are
once in conjunction at 18 degrees diftance from the
node, which is the greateft diftance at which the
Moon’s fhadow can touch the earth, at the next pe-
riod of 18 years 11 days, &c. the Sun and Moon
will be 28 minutes 12 feconds of a degree nearer the
fame node than they were at the period laft before.
And fo by falling gradually nearer and nearer the
fame node every time, the Moon’s thadow will pafs
over the center of the earth’s enlightened difc, at the
end of the 38th periodical return of the eclipfe from
the time of its firft coming in at either of the earth’s
poles ; becaufe the conjunction falls in the node at the
end of the 38th period.

In each fucceeding period, the conjunctions of the
Sun and Moon will be gradually farther and farther
from the node, by the quantity of 28 minutes 12 fe-
conds of a degree; which will caufe the Moon’s tha-
dow to pafs over the difc of the earth, farther and
farther on the oppofite fide from its centre, tll it
quite leaves the earth, and travels 7z expanfion for
about 12,492 years, before it can come upon the

earth again at the fame pole as before.
The
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The reafon of this will be plain, when we confider,
that 18 degrees from either of the nodes of the
Moon’s orbit is the greateft diftance, at which her
thadow can touch the earth at either of its poles.
And as there are 18 degrees on each fide of the
node, within the limits of a folar eclipfe; and twice
18 make 36, thefe are all of the 360 degrees of the
Moon’s orbit about either of the nodes, within which
there can be an eclipfe of the Sun: and as thefe eclipfes
fhift through 28 minutes 12 feconds of thefe 36 de-
grees, in every Chaldean or Plinian period, they will
fhift through the whole limit in 77 periods, which
include 1388 years and 3 months, And then, the
periods have the remaining 324 degrees of the Moon’s
orbit to fhift through, at the rate of only 28 minutes
12 feconds of a degree in each period, before they
can be near enough to the fame node again, for the
Moon’s thadow to touch the earth; and this cannot
be gone through in lefs than 12,492 years: for, as
36 is to 1,388, fo is 324 to 12,492.

The eclipfe, April 1ft, 1764, fell in the open fpace,
quite clear of the earth at each return, ever fince the
creation till A.D. 1295, June 13thold ftile, at 12%
52’ 59" p. m. when it firft touched the earth at the
north pole, according to the mean (or fuppofed e-
quable) motions of the Sun and Moon; their con-
junétion being then 17° 48’ 27’/ from the moon’s a-
fcending node, in the northern part of her orbit.
In each period fince that time, the conjunction of the
Sun and Moon has been 28’ 12’/ nearer and nearer
the fame node; and the Moon’s thadow has therefore
gone more and more foutherly over the earth. In the
year 1962, July 18th, old flile, at 10" 36’ 21" p. .
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the fame eclipfe will have returned 38 times ; and as
the conjunction will then be only 24’ 45" from the
node, the center of the Moon’s thadow will fall but
a little northward of the center of the earth’s en-
lightened difc. ~ At the end of the next following
period, the conjuncion of the Sun and Moon will
have receded back 3’ 27/ from the Moon’s afcend-
ing node, into the fouthern part of her orbit; which
will caufe the center of her fhadow to pafs a very
fmall matter fouth of the center of the earth’s difc.
After which, in every following period, the conjunc-
tion of the Sun and Moon will fall 28’ 12’/ farther
and farthet back from the node, and the Moon’s
thadow will go ftill further and further fouthward on
the earth, until A.D. 2665, September 12, old
ftile, at 23" 46’ 22" p. m. when the eclipfe will have
finithed its 77th period, and will finally leave the
earth at the fouth pole; and cannot begin the fame
courfe over the earth again in lefs than 12,492 years,
as above mentioned.

And thus, if the motions of the Sun and Moon
were equable, the fame eclipfe would always return
in 18 Julian years 11 days 7 hours 43 minutes 20 fe-
conds, when the laft day of February in leap years
is four times included in the period: but when it is
five times included, the period is one day lefs; or 18
years 10 days 7 hours 43 minutes 20 feconds.

But, on account of the various anomalies of the
Sun and Moon, arifing from their moving in ecliptic
orbs, and the effe@s of the Sun’s different attra&ions
of the Moon in different parts of her orbit, the con-
jun&ions of the Sun and Moon never fucceed one

5 another
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another at equal intervals of time; but differ fome-
times by no lefs than 14, 15, or 16 hours; and there-
fore, in order to know the true times of the returns
of any eclipfe, recourfe muft be had to long and te-
dious calculations.

In order to thew both the mean and true times of
the above mentioned eclipfe, through all its periods,
whilft it is vifible on this earth, together with the
mean anomalies of the Sun and Moon, the true dif-
tance of each conjuncion from the afcending node,
with the true latitude of the Moon at the time of each
of her true conjun&ions with the Sun, according to
the old Stile, I have calculated the four following ta-
bles, of which I beg the Royal Society’s aceeptance.

According to the mean (or fuppofed equable) mo-
tions of the Sun, Moon, and nodes, the moon’s tha-
dow in this eclipfe would have firft touched the earth
at the north pole, on the 13th of June, A.D. 1293;
and would quite leave the earth at the fouth pole, on
the 12th of September, A.D. 26635, at the com-
pletion of its #%th period ; as thewn in the firft and
fcond tables.

But, on account of the true (or unequable) motions
of the Sun, Moon, and nodes, the true lines of con-
junctions of the Sun and Moon, and the Sun’s true
diftance from the Moon’s afcending node, are as fet
down in the third and fourth tables: and the Moon’s
true latitude is too great at the end of the firft mean
period, to allow her thadow to touch the earth. So
that the firft time of the coming-in of this eclipfe
was at the end of its fecond mean period; and the
true time was on the 24th of June, A.D. 1313,

at
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at 3 57’ 3’/ paft noon at London: and it will final-
ly leave the earth on the 31ft of July, A.D. 2593,
at 1o 25’ 31”7 paft noon, at the completion of its
72d period. So that, the true motions do not only
alter the true times from the mean, but they alfo cut
off five periods from thofe of the mean returns of
this eclipfe.

In this, and all other eclipfes of the Sun, which
happen about the afcending node of the Moon’s or-
bit, the Moon’s fhadow firft touches the earth at, or
about, the north pole; and goes more and more
foutherly over the earth in each return, till it quite
leaves the earth at, or near, the South pole. But
when eclipfes happen about the defcending node, (as
that of July 14th, A.D. 1748 did) the Moon’s
fhadow firft touches the earth at, or near, the fouth
pole ; and goes gradually more and more northward
in each periodical return, till it finally leaves the
earth at the north pole. And as the obliquity of the
Moon’s orbit to the ecliptic is the fame about both
the nodes, there muft be the fame numbser of eclipfes
about the one as about the other.

But I beg pardon, for mentioning things to your
Lordfhip, and the Royal Society, which muft be
much better known to you all, than they can be to
me; who am, with the higheft degree of refpect,

My Lorbp,
Your Lordfhip’s
moft obliged, and

Mortimer-Street, moft obedient humble fervant,
Nov. 16, 1763.

James Fergufon.

TABLE
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TABLE L

The mean time of new Moon, with the mean anomalies of the
Sun and Moon, and the Sun’s mean diftance from the Moon’s
afcending node, at the mean time of each periodical return
of the Sun’s eclipfe, March 21ft, 1764, from the time of it’s
firft coming upon the earth fince the creation, till it falls right
againft the earth’s center, according to the old ftile.

Mean time of new | Sun's mean | Moon’s mean | Sun’s mean
Moon. Anomaly, Anomaly. Diftance from
the node.
M. DOHC 1S 0y W § S0 0 0 VS 4y,
June 2 5 9 39 | 11 17 57 41 1263r42] o018 16 g0
June 13 12 52 58 | 1r 28 27 38 12340 19| 01748 27
June 23 20 36 19| o 8 57 35 Y2048 56| © 17 20 15
July 5 41939} 0o192732| 1175733 01652 2
July 1512 2 59 | ©29 57 29 115 6 10| 0162350
July 26 19 46 19 1 10,27 26 1 12 14 47 0 1555 37
Augi 6 329 39| 12057 23] I 92324 0152725
Aug. 17 11 12 59 2 1 27 20 1 632 1 0 I4 59 12
Aug, 27 18 56 19 | 2115717 1 34038) 01431 o
Sept, 8§ 2 39 39 | 2 22 27 14 I 049 15| 014 247
Sept, 18 10 2 59 3 2 87 11 0 27 57 52 013 34 35
Sept. 29 18 6 19 31327 8 o025 629 ® 13 632"
O& 10 149 39| 32357 5] ©2215 6| 01238 50
O&, 21 93253 | 4 427 2| 0192343 | 012 9 57
O&. 311317 16 19| 4 14 56 59 0 16 32 20 O I 41 45
Nov, 12 © 59 40 4 25 26 56 O I3 40 357 o 11 13 32
Nov. 22 843 o] 5 §55653| 01049 34| © 1045 20
Dec. 3162620 5162650| o 768 9| 01017 4
Dec. 14 o g40| 5205647 ) o 5 648 ) o 948 55
Dec, 25 753 ol 6 72644) o 21525]| o 92042
Jan. 4153620 6175641112924 2} 0 8 52 30
Jan. 152319 40| 6282638 | 11263239) 0 8241y
Jano 2677 3 o 7 85635 | 11234114 © 756 %
Feb, 6 14 46 20 7 19 26 32 | 11 20 49 53 o 727 52
Feb, 16 22 29 40| 729 56 29 [ 1177 58 30| © 6 59 40
Feb, 28 6 13 o) 8 102626 [-1135 7 7] o 63129
Mar, 10 13 56 20 82056 53 | 11121544 0 6 313
Mar. 2021 39 40| 9 12620011 g2421| 0 535 3
April 1 527 o] 9115617 | 1 63258| 0o 5 6 50
April 11 13 6 20| 92226 14| 11 3 41 35 o 4138737
April 22 20 g9 40 1 10 2 56 11 | 11 © 50 12 o 41025
May 3 433 ol 101326 8| 1027 58 49 o 342 12
May 14 12 16 20 | 1023 56 5| 1025 726 © 314 o
May 24 19 59 40 11 4 26 2 | 102216 3 O 245 47
June 5 343 o 1114 55 59 | 10 19 24 40 o 217 33
June 15 11 26 20 | 1Y 25 25 56 | 1016 33.17] O 1 49 22
June 26 19 g 40| o §55553] 10134154 0 12110
July 7 2353 of 01625 50| 10105031 | 0 0352 59
Juy 18 103621 02635547110 759 81 o o124 43

TABLE
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TABLE IL

The mean time of new Moon, with the mean anomalies of the
Sun and Moon, and the Sun’s mean diftance from the Moon’s
afcending Nede, at the mean time of each periodical return
of the Sun’s eclipfe, March 2ift, 1764, from the time of it’s
falling right againft the earth’s center, till it finally leaves the
earth ; according to the old ftile.

Mean Time of new | Sun’s mean | Moon’s mean | Sun’s mean

“ . Moon. Anomaly, Anomaly, diftance from
5 the nade.

4.8 ey s
“O I M. DH , ,1S8.,, .18%6¢ ., 018 ., .
1980 | July 28 18 19 41 1 72544 |10 5 7451 11 29 56 33
1998 | Aug, 9 2 3 1 117 5541 | 10 21622 | 1129 8 20
2016 | Aug. 19 9 46 21 r 28 25 38 92024 59| 1129 o 8
2034 | Auge 30 17 29 41 2 85536 92633361 1128 3155
2052 | Sept. 1¢ 1 I3 I | 2 192533} 92342 13 | 11 28 343
2070 | Sept, 21 8 56 21| 2 29 55 30| 9 20 50 50 | 1T 27 35 30
2088 1 O&%, 1163941 | 3102527 | 9 175927 | 1127 718
2106 } O& 13 023 1| 3205524 ) 915 8 4| 112639 3
2124 | O&. 23 8 6 21 4 1 2§21 g9 12 16 41 | 11 26 10 5%
2142 | Nov. 3 15 49 41 4 xt g5 18 9 92518 | 11 25 42 40
2160 | Nov. 1323 31 1| 4222515( 9 633 56| 11 25 14 28
2178 | Nov, 25 71621 | 5 235512 | 9 34233 | 11 24 46 15
2196 | Dec. 5145941 | 51325 9| 9 05110 ] 112418 3
2214 | Dec. 16 22 43 x §2355 71 8275947 | 1x 23 49 50
2232 | Decs 27 6 26 21 6 425 4| 825 8 2411232138
2267 | Jano 7 14 941 | 61455 1| 82217 1] 11225325
2269 | Jan. 17 21 53 1 6 25 24 58 8 19 25 38 | 11 22 15 13
2287 | Jan. 29 53621} 7 55455 8163115112157 o
2305 | Febs 8 13 19 41 7 16 24 2 8 1342 52 | 11 21 28 48
2323 | Feb. 19 2r 3 1| 7265449 8105129 ) 1121 035
2343 | Mar, 2 4 46 21 8 72446] 8 8 o 6| 11 20 32 23
2359 { Mar. 13 1229 42} 81754431 8 5 843 | 1120 4 10
2377 | Mar. 23 2013 2| 8282440} 8 2 1720 | 11 19 35 58
2395 | April 4 356221 9 835437 | 7292557 ] 1119 745
2413 | April 14 11 39 42 | 9 19 24 34 | 7 26 34 34 | 11 13 39 33
2431 | April 25 19 23 2| 929 5431} 723 43 11| If 18 11 20
2449 { May 6 3 622 ) 10102428 72035148 ) 111743 8
2467 | May 17 10 49 42 | 10 20 54 25 7 18 o025 | 11 17 14 54
2485 | May 27 18 33 2 | xxr I 24 22 715 9 2| 11 16 46 43
2503 | June 8 2 16 22 | xx 1x 54 19| 7 12 37 39| 11 16 18 32
2521 | June 18 9 59 42 | 11 22 24 17 7 926 16| 11 15 50 18
2539 | June 29 17 43 2 o 258414} 7 63453111522 6
2557 | July 10 1 26 22 o I3 24 1X 7 343 30| II 14 53 54
2575 | July 21 9 9042 | o0235¢ 8} 7 o052 7|11 342541
2503 y July 311653 2§ 1 424 54 628 o044 | 1113 5728
2611 | Aug. 12 0 36 22 | 11454 2| 625 9 21 | IT 13 29 16
2629 | Aug. 22 8 19 42 12523591 6221758 ] 1113 1 3
2647 | Sept. 2 16 3 2 2 § 5356 6 19 26 35 | IT 12 32 §I
2665 | Sept. 12 23 46 22 | 2 16 23 53 6 16 35 12 | 11 12 4 38
2683 | Septe 24 7 29 421 226 53 50 | 6 1343 39 | 11 11 36 26

ABLE
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TABLE IIIL

The true time of new Moon, with the Sun’s true diftance from
the Moon’s afcending node, and the Moon’s true latitude, at
the true time of each periodical return of the Sun’s eclipfe,
March 21ft, 1764, old ftile, from the time of it’s firft coming
upon the earth fince the creation, till it falls right againft the
earth’s center.

True time of new | Sun’s true Moon’s true lati-

e 1 Moon. Diftance from tude,

! ;*f__.. the node,

E ;Es M. D.H , ,, S. 6 4w o 1 . North
- —

o} yay7 | June 2 15 g 36 C 19 § 40 137 5o N, A,
1] x5 June 13 21 54 32 o 18 40 54 1 33 45 N.A.
2| 1313 | June 24 357 3| o172022 x 29 3¢ N. A,
$fr33n | July 51042 B 01629 35 1 2520 N.A.
4| 1329 | July 3517 14 15 ] o 15 34 18 1 20 45 N. A.
51 1367 | July 26 23 49 24 | o014 46 3 116 39 N, A,
6] 1385 | Augs 6 64117 ]| o 13 59 43 1 12 43 N. A,
7| 1403 | Aug. 17133219} 0131643 1 9 3 N A,
8] 1421 JAug. 27203017 01237 4{ 1 542 N. A,
9| 1439 | Septe 8 35146} o112 154 1 241 N.A.
10 | 1457 Sept. 18 10 23 11 01X 3027) o358 53 N, A,
11 | 1475 | Septe 29 17 57 7| o 11 3561 o35743 N.A.
12 | 1493 | O& 10 144 3] 01041 55) 05549 N.A.
x3 | 1511 | O 21 9 29 5 © 1025 11| o 5428 N.A.
14 | 1529 | O& 3117 o1 0¥ 27| o353 12 NA
15 ) 1547 | Nov. 12 0 5125 o010 110} 035219 N.A.
26 | 1565 | Novo22 8 54 56| o 95349 ] o 5146 N. A.
7 | 1583 | Dece 316483 17| o 948 4} o 5111 N A,
18 | 16or | Dece 14 o0 51 51 o 943 42 o 5049 N.A.
19 | 1619 | Deci 25 8 54 591 o 94023 | o031 N A
20| 1638 | Jan. 41656 x{ o 93457| o350 3 N.A.
21| 1656 | Jan. X5 O 54 41 0 92924} o 4.% 57 N. A,
2z } 1674 { Jan. 26 8 48 24 o 91944} o048 44 N.A.
23 | 1692 | Feb. 6 16 36 28 | o 9 8 58 047 49 N. A,
24 | 1710 | Feb, 517 8 '8 37] o 8420} 04543 N.A.
2§ | 1728 | Feb. 28 7 4340] o 8 34 53 o 44 52 N. A,
26 | 1746 | Mar. 10 14 14 33 o 8 10 3? 042 46 N, A,
27 | 1764 | Mari 20 22 3026 | o 742 14| o040 18 N, A,
28 | 1782 | April 1 537 4] o 7 927 ] o3728 N A,
29 | 1800 | April 11 12 36 38 | o 63530 | 03431 N A,
30 | 1818 | April2z 19 27 34 | o 55148 { 03043 N. A,
31 | 1836 | May 3 212 71 o 5 5 5| 02640 N.A,
32 | 1854 | May 14 8350401 o 41945] 02242 N.A.
331872 { May 24 1528 15| o 326 3] 018 1 N, A,
34| 1890 | June 422 8 ol o 235 51 o1734 N.A.
35 ] 1908 | June 15 438 23] o 14143] o 8 54 N.A,
36 1 1026 | June 26 1113 5| o 04738} o 4 10 N. A
371 1944 | July 617 5035} 11295528 | o 024 S. A,
38 | 1962 | July 18 031381129 235] 0 5 2 S A

By the true motions of the Sun, Moon, and nodes, the Moon's fhadow falls even wick
the earth’s center two periods fooner than by their mean motions,

Vor. LIII, Lt TABLE
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TABLE 1IV.

The true time of new Moon, with the Sun’s true diftance from
the Moon’s afcending Nede, and the Moon’s true latitude, at
the true time of each periodical return of the Sun’s eclipfe,
March 21ft, 1764, old flile, from the time of it’s falling right
againft the earth’s center, till it finally leaves the earth for up-
wards of 12,492 years.

True Time of new | Sun’s true Moon’s true lati”
. 1Y Moon. diftance from tude,
-g g ] the node, e
.a o= D —
o O M. D. H. ¢ S. o . 0 o . . South,
39 | 1980 { July 28 7 18 53 | 1728 11 32 | o 9 29 S. A.
40 | 1998 | Aug. 8 1g4 1222 | 17272641 | 01325 S. A
41 | 2016 | Aug. 18 21 34 53 } 11 26 42 16 | o 17 18 S. A,
42 | 2034 | Auge 30 42545} 1126 2 0} 02048 S, A,
43 1 2052 | Sept. 9 11 45 17 | 112526 46 | o023 53 S. A.
44 | 2070 | Sepr. 2¢ 19 17 26 | 1124 55 4 | © 26 39 S. A.
45 | 2088 | O, "1 2 57 8] Ir 2427 ¢4 028 53 S, A,
46 | 2106 | O&. 12 10 47 39 { 11 24 4 3 o3 2 S A
47 | 2124 | O&. 22 18 37 39 | 11 23 48 28 | o0 32 26 S, A.
48 | 2142 | Nov. 3 2 56 19 j 1x 23 35 11 } o0 33 53 S A.
49 | 2160 | Nov. 13 1 11 20 | 1123 22 22 | 0 3442 S. A,
50| 2178 | Nov. 24 19 36 14 | 112318 57 | o035 o S. A.
51 | 2196 | Dec. 4 4 g 1123 1440} 03522 S. A
52 | 2214 | Dec. 16 12 3548 f 1123 1043 ] © 3543 S A
53 | 2232 | Deco 26 2029 g p 1123 647} © 1 S. A,
o036 16 S. A.
o036 35 S. A,

an. 28 22 43 34 | 1122 53 58 } o 37 10 S. A
eb, 8 4 30 p 11 23 44 44 | © 37 39 S. A.
58 | 2323 | Feb. 19 35 7 10| 17122 31 14§ o039 S. A.
2341 | Mar, 2 o 6 5 { 112217 46 | 04028 §. A.
6o | 2350 { Mar. 13 75937 { 11 21 5529 }. 042 o S A,
61 | 2377 | Mar. 23 15 51 59 | 11 2X 39 40 | 043 41 S. A.
62.] 2395 | April 323 45 7 {3121 053] 04658 S. A,
63 | 2413 | April 14 7 32 40 | 11 20 26 22 | 0 49 48 S. A,
62 | 2431 | April 25 15 12 57 | 1X 19 47 34 ] o353 17 S A,
65 [ 2449 | May 522 45 14 | 31 lg 622] o0356350 S. A,
66} 2467 | May 17 6 1730 | 11182116} 1 o040 S. A,

54. | 2251 e 7 5§42 9o 1X 23 427
55 | 2269 | Jane a7 14 14 8 } I1 23 041

67. ] 2485 | May 27 13 46 30 J 1707 3420 } 1 4 42 S. A.
63 | 2503 | June 7211031 |1r1643171 1 9 3 S. A
69 | 2521 | June 18 4 24 42 | 17 155148 | 11326 S. A.
70 1 2539 une 29 IT §8 46 § 11 I§5 I Iz 117 43 S Ae
71| 2557 | Tuly 91924 7}1x1g 913 122 6 S A
72 | 2575 }uly 21 28234 | 113131922 | 12616 S A
73 | 2503 { July 313025 317 Ixx2 1343} T 3144 S. A,
74.] 2611 | Auge 11 1758 39  IT XIT 4533 | 2 36 13 S, A.
75 | 2629 | Auge 22 14137 | IXII T 49 x 39 50 S. Ad
96 | 2647 | Sept. 2 9 29 37 | 1 1022 53 142 © S. A,
77 | 2665 | Sept. 12 17 25 33 | 11 946 481 14545 5. A
ol 2683 | Septo2ag 129 3011 91549 | 14758 S. A.

XIX. An

The true motions carry oft’ the eclipfe four periods fooner tliaét the mean.



