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1. Monfieur Caflini bis New and Exact Tables for the Tcliples of
the Firft Satellite of Jupiter, reduced te the Julian Stile, and
Meridian of London.

AMong the Books the Royal Academy of Sciences at Paris has
lately gratified the World withal, there is one which has
for Title, Recucuil d’ Obfervations faites en plufiears Poiages pour
parfeltionner I Aftronomie & la Geographie, Avec divers traitex
Aftronomigues. In which thofe Sgavaus have fet a very com-
mendable Example in afcertaining by undoubted Obfervations
the true Geographical Site of all the Principal Ports of France,
which it were to be wifhed other Nations would imitate. By
this Survey they have demonftrated the Encroachments their
Geographers, and particularly Sanfon, had made on the Sea to
enlarge their Xingdom, and have retrenched more of their Ufur-
pations on the Wef#, Soath, and North, than all their dequiffs
on the Eaft amount to twice told.

The Method they have ufed to determine the Longitudes of
their Places, is by the Obfervation of the Eclipfes of the Firft
Satellite of Fupiter, which they find almoft inftantaneous, and
with good Telefcopes difcernable almoft to the very Oppofition
of Fupiter to the Sun : And it may be faid, that this Account of
the Longitades obferved, has put it paft doubt that this is the
very beft way, could portable Telefcopes fuffice for the Work.
And could thefe Satellites be obferved at Sea,a Ship at Sea might
be emabled to find the Meridian the was in, by help of the Ta-

les Monficur Caffini has given us in this Volume, difcovering
with very great exa&tnefs the faid Ecligfes, beyond what we can
yet hope to do by the Moon, tho’ fhe feem to afford us the only
means Practicable for the Seaman. However hefore Saylers can
make ufé of the Art of finding the Lengitude, it will be requi-
fice that the Coaft of the whole Ocean be firft laid down truly,
for which work this Method by the Sazellites is moft appofite
And it may be hoped that cither the true Geometrick Theory

of the Moon may be difcovered, by the time the Charts are
Oo com-
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compleated ; or ¢l that fome Invention of fhorter Telefcopes
manageable on Ship-board, may fuffice to thew the Eclipfes of
the Sazellites at Sea, at lcaft thofe of the Third Satellite, which
fall at a good diflance from the Body of Fupiter, being near
three times 2s far from him as the firft.
The laft bur moft confiderable Treatife of this Colle&tion gives
the alorefaid Tables for computing the Motions ot Fupiter’s Sa-
rellites, but morc efpecially thofe, for fpeedy finding the Eclipfes
of the firft or inncrmoft. Whercin Monfieur Caffini has em-
vloyed Lis Skill to make cafie and obvious to a!l Capacities the
Calcalation of them, which is otherwife operofc to the Skiiful,

“and not to be undertaken by the lefs knowing, who yet per-
haps would be willing to find the Longitude of the Places they
live m.

Thefe Tables have for Principles, That the innermoft Saze/ite
revolves to the Sunin 14 18" 28, 36", fo precifely, that in 1co
Years the diffcrence is not lenfible; That in the time of the
Revolution of Fupiter to Lis Aphelion, which he {uppofcs in
4332% 14™ 52/, 48", this Sarelite makes exa&ly 2443 Months
or Revolutions to the Sun: and dividing the Orbite of Fupizer
into 2448 parts, he has in a large Table of Aquation fthewn
what is the inequality of the Motion of Fapiter in cach Revo-
lution reduced to Time, afluming Thirdly,the greateft Aiqu:tion
of Fupiter 5° 30'. whence the hourly Motion of the Satelite frem
Fupiter being 826" 5, it follows, that the grearcft ety
( Fupiter pafling the Signs of Cancer and Capricorn, ) amcivis
to 39'.8". of me, to be added in Cancer, fubftralled i Capric
corn. Laftly, As to the Epocha cr beginning of this Serics ot Rea
volutions,he has determined the Apbelion of Fupiter about 1 ! De.
gree forwarder than Affronomia Carolina, and above 2 Deosces
more than the Rudolphine Tables, viz precifely in o of Libra,
in the beginning of this Century, which perhaps he fin’s the
proper Motion of Fupiter about the Sunat this time to reGuire;

and rhe number of Revolutions fince Fugiter was latt in Feribeliz,
is here ftiled Num, I, '
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A fecond Inequality is that which depends on the diftance of the
Sun from Fupiter, which he fays Monfieur Romer did moft ingenioufly
explain by the Hypothefis of the Motion of Light;to which yet Caffisi
by his manner of Calculus {ems not to affenr, though it be hard to
imagine how the Earth’s Pofition in rcipet of Fupiter fhould any
way affe@ the Motion of the Sate/ites. This Pnequality he makes to
amount to two Degrees in the Satclizes Motion, or 14'. 1¢”. of “Time,
wherein he fuppofes the Eclipfes to happen fo much fooner when Fu-
piter Oppofes the Sun, than when ke is in Conjunéion with him.
The diftribution of this Incquality - he makes wholly to depead on
the Angle at the Sun between the Earth and Fupiter, without any
regard to the Excentricity of Fupiter, (who is fometimes { a Semi-
diameter of the Earth’ Orb farther from the Sun than at other
times ) which would occafion a much greater difference than the
Inequality of Fupiter and the Earth's Motion, both of which are
accounted for in thefe Tables with great Skill and Addrefs. But what
is moft ftrange, he affirms that the fame Inequality of two Degrees
in thie Motion, is hkewife found in the other Sarelites, requiring
a.much greater time, as above two Hours in the fourth Sarellite :
whictrif it appeared by Oblervation, would overthrow Monfieur Ro-
mer’s Hy pothefis entirely. Yet I doubt not herein to make it demon-
ftratively plain, that the Hyporthefis of the progreflive Motion of
Light is found in all the other Sarellires of Fupiter to be neceffary, and
that it is the fame in all; there being nothing near fo great an Annpal
Tnequality as Monfieur Ceffini fuppof:s in their Motions, by his Table,
pag.9. and his Precepta Caleuls. "Lhe Method however uf=d to com-
pute this is very Curious ; for having found that whilt the Sun re-
volves to Fupiter, therc pafs 398% 217 13'. wherein are made 224§
Revolutions of the Satellite to Fupiter, the Number of Revolutions
fince Fapiter was laft in Oppofitica to the Sun,is what he calis Num. IL
in which the Inequality of the Earth’s Motion is allowed tor in th2
Months, and that of Fupiter’sOrb by a Table of the Aiquation of
Num. I1. amounting in all to 3 ; Revolutions of the Satellite to Fupirer,
This in the Tables following I have chougbr fit to leave out, facwing
how to find it by help of the former Aiguation of Nuw. 1. The
Numbers are in effe@ the fame with Monfieur Cafiin’s, only reduced
to our Stile and Meridian, and the form of them abridg:d, and s
hoped amended. See Philof. Tranfaét. N° 136.

Oo2 Epoche
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Epoche Rewolutionum primi Satellitis ad Jovis Um-
bram fub Meridiano Londinenfi.

Z 4 z 2z
o 0| B E |y, o wi BT
1660 |o 11§ 48] 9€8|200,6]|1690 /0 16 8 24 2263| 81,0
61|o 1 17 24|1174|181,2 91j0 620 o 21| 61,6
621 9 57 36/1381|162,9 92|10 1§ o 12| 228| 43,3
631 o 9 12|1587/143,5|| 93|° § IT 48| 434| 23,9
1664 |1 8 49 24|1794 12,1 94|X 13 §2 o) 641 .8
651023 I Olzo00 Jog,7| 16951 4 3 36| 847 211,
66 0 13 12 3612206] 86,4|| 96T 12 43 48 1054 |193,1
€71° 324 1212412 67,01| 97| 255 24 1260|1737
68,0 12 4 24 1791| 48,6 9810 17 7 o|r1466|154,4
16690 2 16 ©| 35| 292 990 718 36{1672]|135,0
701 10 §6 12| §84 10,9||17090 0 15 §8 481879 116,6
71X X 7 48| 790|216,9 °T o 6 10 242085 97,3
721 948 ol 997,198,5 02X 14 50 36,2292} 78,9
73,0 23 §9 36|1203 I79,1|| ©3|1 § 212| 50| o5
16740 14 11 121409 159,7 041X 13 42 24| 2§71 41,1
75 0 4 22 48 161;‘140,; 1705 1 3 54 o 463| 21,8
76.0 13 3 o1822|121,9 610 18 § 36| 66| 2,4
77.© 3 14 362028 102§ 0710 817 121 87512084
78 T IX §4 48 2235 84,1 080 16 57 241082 190,05
1679 /X 2 6 2412441 64,7 _%9(0 7 9 o0|1288{170,6
80§x 10 46 36| 200! 46,4||17X0 1 1¢ 4972 1495 | 152,3
81 1 o §8 12 4c6] 27,0 IL'r 6 0481701 132,9]
820 1§ 9 48! 612| 7,6 1211 14 41 o] 1908|114,
8;!0 § 21 24, 818,213,6 I3/ 4 52 36 2114’ 95,1
168410 14 T 36 I025 195,3 141019 4 12 2320, 75-3
850 4 13 12 32311 175,91 |171§]0 9 1§ 48 T 78 56,4
861 x2 53 24 1438/157,5 || 160 17 56 of 285| 380
87/x 3 § ol16441138,1 710 8 7 36| 491| 18,6
881 11 45 12! 1851'119,7 181 16 47 48| 698 o3
16891 1 ¢6 48 20§71100,41|_ 1911 _6 59 24 9c4'zo(;
. ‘ 17201 1§ 39 361111 187,9‘

Tabula
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Tabula Rewvolutionunt primi Satellitis Jovis in

Anno.
7 ins. | E| E Februariss. | £ | %
Db 77| DR 77| L] E
©O 0 o o} 0] 9,0 13 § 55 o|25|25,7
11828 36 1| 10 1§ o 23 36{26(26,7
3 12 §7 12 2 2,1 16 18 52 x2{27|27,7
§ 72548 3 31 18 13 20 4828|287
7 15424 4 bt 20 7 49 24|29129.7
82023 of g 5,2 22 2 18 o|30}{30,8
10 14 51 36| G| 6,2 23 20 46 36{31{31,8
12 92012 7 7,2 25 15 1§ 12)32]32,8
14 348 48 8 3:: 27 9 43 48/3333.8
1§ 22 17 241 919 .
17 16 46 0 10|10,3 Marcine.
19 11 14 36 IT|11,3 I 412 24)34(34,8!
21§ 43 12 1212,3 2 22 41 of35/35,8
23 o 11 48|13|134 417 9 36/36|368
24 18 40 24’ '4114,4 6 11 38 12137137,9
2613 9 0.15I5,4 8 6 648|128 _;_5532
28 7 37 36 16 16,5 Yo © 3§ 24139399
30 2 6 12 17'17,g I1 19 4 0 45]409
31 20 34 48 18/ 18,5 13 lg 32 36 21|41,9
| 15 8 1120420429
Febraarine. . 17 2 29 4843 .9
© 20 34 43 18|18,¢ 18 20 58 24| 44) 44,9
21§ 324.19/19,6 20 14 27 o|45%45,9
4 932 o/20,206 22 9 57 36146]46,9
6 4 ©36 /21216 24 4 2472|47{47.9
7 22 29 12|22]22,6 25 22 §2 48/481489)
9 16 57 48|23 23,7 27 17 21 24)49 | 49,9
1T X1 26 24|24 |24,7 29 1Y Yo o|50] 0,9
113§ 55 ©ol25i25,7 31 618 35151 51,9

Aprila,
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Tabult Rewolutionure primi Satellitis Jovis in

i
i

Anno,

T apls. (EOE _Maims. | 5| €
Boh 7 7l = b h " "i=] #
o cm;,%'g'? 51,9 | I4 12 13 36, 76| 764
2 04712 L529 16 6 42 12,' 771 774
3 19 1;48‘ $3'5%3:9 18 1 10481 781 78,4
§ 13 44 245419490 19 19 39 241 791 79,3
7 813 035,559 21 14 8 of 84| 8o,3
"9 2 41 36 56 56,9 | 123 83636 81| iy
10 21 16 12 y7{$7,9, (253§ T2 821 823
12 15 38 4858|589 126721 33 487 831 83,2
14 107 2459599 28 16 2 24| 84| 84
16436 o 60,608, 1301031 ol Bii &¢»
1723 436 6608 | o |
19 17 33 12 62162,8 vffumm _

21 12 1 48'¢3163,8 I 459 36) 8| 86,1
23 6 30 24 64(64,8 223 28 12] 87| 89,1
25 ©§9 o 65|65,7]  4.17 56481 88} 88
26 19 27 36 66 66,7 61225 24| 89| 89,0
28 l; §6 1267 67,7 8 654 of 9o| g0
30 8 24 48 6% 68,6 1o I 2236) g1 gog

Muaiws. b 13 14 19 48 93 92:9

o 8244868686 Is 84824) 94) 93,8
2 25324 69/69,6 17 317 o| 95| 94,8
. 32122 oi50/70,6 18 21 45 36| 96| 95,7
§ I§ §0 3671 |71,6 20 16 14 12| 97| 96,7
7 10 19 121931 72,5 22 10 42 48| 98 97,7
9 447 481731735 24§ IX 24] 991 98,6
10 23 16 241741 74,5 2§ 23 40 ©)I00] 99,6
12 17 45~ 0|75 (75,5 27 18 8 36|101] 100,6
‘14 12 13 36176 76,4 29 12 37 I2|102] 101,

Fuline,



(243)

Tabula Rewolutionwm primi Satellitis Jovis in

|

Anno.
(e [ FE || Awee | §]
D.oh 77T} = E 0 D ho U =fm
I 7 5 48 103 102,5 14_ 13 o) 48 128 1268
3 I 34 24[104 1035 16 729 24 129 | 127,7
4 20,3 ofIbg 104,4 ! 118 153 01301128"
6 14 31 36) 106 05,4 19 20 25 36|13f 112957
8 9 0 12|107/1964, 25 14 55 12 132 1307
10 3 28 48108 107,3{ 23 9 23 48 133 131,7
I 21 §7 24| 169 108,3| |25 3 52 24“!34,:(32,/
13 16 26 o©of I10{109,3 26 22 21 o[I3y T33,6
I§ To §4 36| 11T |T1021 (28 16 49 36|136 |134,6
17_§ 23 I2{112'IIT,2| |30 1I 18 1271371356
18 > z; I 4811 j1r2,2,
20 18 io ‘2}4 uixlg,x; September.
22 12 49 O] II§iXII4,0, I § 46 481138|136,6
24 7 17 36| 116 us',r‘ | 3 O I§ 2411391137,6
26 145 12117 1163 4 18 44 ol140 1386
27 20 14 28 L;S 17,0 6 13 12 36] 147 1139,6
29 14 43 24 119‘“8 0' 8 7 4x 12 42 | 140,8
31 9 12 0| I20 TI90( IO 2 9 481143 141§
—— ‘11 20 33 24144 142.§
Auguffus, % 1315 7 o 145%;435
© 9 1I2 © x‘zo,'_;!19>u0 ixf 9 39 36 ’45'11"’_‘.4;‘5'
2 3 40 36 1211EI990 17 4 4 12)147[145.5)
3 22 g 12) 12211209 18 22 32 481143 146,5
§ 16 37 4% 123/02050 (20 17 "1 24]149| 47,5
7.1 1;_»@_3‘4/ 1241122 {22 I1 30 ofr¥o x48,7‘_
9 535 oira 23 (245 58360 is1l149)5
IT o 3 3611:6 a2 ;';(_ o 27 12] 1§52 ;I\OS'
12 ¥8 32 12" 127'12,, 127 18 55 48153 List,y
14 13 © 48 12811/.( 5 29 13 24 24laga
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Tabula Rewolutiomum prims Satellitis Jovis in

Anno.
Odtober. g £ November. | § | &
Db 7 7| - |_E D.h /7| = | =

x 753 ofIsgiifsg 16 8 16 3618118050
3 2 21 36| 156|154 18 2 45 12]182]181,0
4 20 §o 12} I§7| 15955 19 21 13 48|183 18250
6 15 18 48| 15815658 21 I5 42 24|184|183,0
8 9 47 24| 159|155 23 ¥0 II o _I_§j 184,0
10 4 16 o|160|X58,5 25 4 39 36/186|185,1
1L 22 44 36|16 179§ 26 23 8 12187 186,1
13 17 13 12| 162 |160,8 28 17 36 48188 |187,2
1§ 11 4 48| 163 161,6 30 12§ 241891882
17 6 ¥o 2416416261 | T | T T

19 o 39 ol 165 1636 December.
20 19 7 36| 166 164,6 © 12 § 24189{188,2
22 13 36 12167 165,6 2 6 34 o|190|189,2
24 8 448|168 166,6} . 4 T 2 36|191]190,3
26 2 g3 241691677, | § 19 31 121192(191,3
2721 2 o|I70|168y7 1_7 I3 59 481193/192,3
29 15 30 36|171|169,7) | 9 8 28 24\194 /1934
31_9 §9 12|172/170,7| II 257 g 195 119454
- 212 21 25 361196 195,5
No‘vmbér. :14. Iy §4 12 197 196:5

© 9 59 12|172|170,7| |16 10 22 4819811976
2 427 48[17317L,8| 118 4 51 24|199|198,6
3 22 §6 24| 174 172,8| |19 23 20 ©|200{199,7
§ 17 25 o175 173,8| 21 17 48 36|201|200,7
7 11 53 36|176 174,8 }‘2; 12 17 12|202|201,8
9 6 2212)177(175,9 ;25 6 45 48/203(202,8
1T o §0 48178 |176,9 {27 X 14 24{204 2039
12 19 19 24|179|177,9 128 19 43 ©)205 {204,9
14 13 48 o/180|178,9! |30 14 IX 36{206 206,0
¥6 8 16 361181 |180,0

Num.
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Tabula Prime Equationis Conjunélionum primi
Satellitis cum Jove.

90

110
120
;xgo
qu-o
150
' 160
170
180
190
200
{210
‘220
! 230
1240

O
T3
2
3
4

6
7
8
9

/100 10 2§

}11

12
ll;
14
3}
16
17
18
19
20
20
21
22
123
24
2§
2§
25
27
28

Ds .

. /Equat.
Iq 12

)

(o]
3
§
8
12
5
16
19
20

23'

25.
2y
2§
25
22
18
17
I

§

49
41
32
20

7
57
43
27

9.

RIS
300128 9 61039 5§ || 920|126 37
310128 §4 §620 39 3| 939|25 3
320,29 35| 630138 §8|| 94025 8
330130 11}(64038 §If 95024 23
340(30 45| |650(38 44|| 960)23 37
350 3t 28 ééﬁ 38 34| 970]22 5o
360|32 10} (670(38 24|| 98022 3
370(32 44]1680[38 19(| 990 21 1y
380(33 15]|690(37 §6]||1000|20 26
390133 49| |700137 40||I0Io 19 37
40034 20| |710[37 24|]|I020/18 47
410(34 §I} 720137 §[|I030|17 §6
420(35 21]|730/36 45||Iogo|17 §
430|335 47| |740|36 25||Toso 16 13
44036 6 7;0,36 41060 15 19
450(368_26}|760,35 47} 1070 14 25
460[36 47 |770135 15||¥c80j13 32
470137 8[|78034 49| 1090j12 37
48037 29| 79034 19 IIcolil 42
49037 44| [800133 49]|11IC 10 47
§00137 59 §19 33 21| 1120] 9 52
§10138 16| 82032 gof|1132| 8 §7!
520138 291183032 1741145 8 o
530138 39’ 840(31 44| 1150 7 3
540(38 49| |850|3r Y0 1160 6 7
550138 55| 860130 321i11700 § 1o
s65(18 59| (870|29 56 1:83% 4 13
§76139 3 88029 19 {r1gol 3 1%
s85039  61|89c!28 gojr1200! 2 19!
595139 8! |900l27 §9||1210 T 21}
60039 7||910 27 19 E%i?%_g_fii
610139 5ll920]26 371ir2241 o ol

Pp Tabiule
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Tabnls Secunde Equationis ConjunCtionnm primi
Satellitis cum Jove.

\o’oo\r o\m‘-hw N u]cl'“‘““‘“h

I0

o :
E )

<

o\

Ol-

|

0o 00O

PN =0

|

O 0o0o0

st OO0 NP

[e]

z
4
28
29
30
3t
32

33
34
35
36
37

38

39
40
41
42

AEquat.
add.

2 13
2 21
2 30
2 39
2 48
2 8
3 8
3 17
3 27
3 37
3 48
3 59
4 9
4 20
4 31

Z

Aquat. £ | Equat.
E‘. add. i agd.
67| |l T
571 7 12 ’85 12 9
§81 7 24 86112 16!
59| 7 36 87 12 24
60| 7 47 88|12 32
61, 7 59 89|12 4ol
62! 8 11 90| 12 47
6; 8 22 91|12 53
64/ 8 34| | 92{13 o
65| 8 46 93113 6
6719 81 | 95113 19
68] 9 20| | 96|13 24
69 9 32 97|13 30
70, 9 44 98 13 3%
75 9 54| | 99|13 39
72110 3] |Xoo)13 45
7310 14 10X |13 48/
74 10 2% 102 13 s-r'
75 1 3§ 103(13 54
76 10 45| |104/13 57
77110 55| l105|14 ©
2811 § 10614 3
79‘“ 1§ 107(14 §
8oj11 25] 10814 7
8rirr 34| |109i14 8
82/11 43| |110l14 9
83|11 §2 IIXI|14 10
84/12 o 11214 10

Tabula
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Tabula Dinidie More prind Satellitis in Umbra

Jovis.

NumL | H. 7”7 Namt [HL. " "
olxr 4 56 1200{1 § 6
4011 4 33 1240{ 1 4 48
8o|r 4 12 1280| 1 4 26
120{X 3 §9 1320|1 4 7
160{1 3 48 1360|lXI 3 §4

200(1 3 39 I400(1 3 38

2401 3 38( |1440f1 3 38

28011 3 48 148011 3 44

32011 4 1 k52011 3 ¢2

3601 4 16 rg6ol1 4 7

400]1 4 36 I6oo|1 4 24

4401 4 56 K4o|1I 4 42

48011 5 18 680|I § o

§20| I § 41 1720]1 § 22

§6o|l1 6 1 1760 X § 46

6ooll 6 21 18001 6 10

6401 6 39| [1840]|1 6 28

68c|1 6 ¢3 18801 6 45

720|1 7 3 19201 6 §7

7601 7 11 19601 7 7

oot 7 1¥ 2000 1 7 13

84511 7 13 20401 7 14

88o|1 7 9| [2080}r 7 1y

9201|1 7 2 21201 7 I¥

96o0|1 6 §4| |2160|1 7 10

1000[1 6 39| |2200|1 6 49

1040|1 6 22 22401 6 32

10801 6 | |2280(|1 6 1y

(11201 § 45| 23201 § §8

‘I160| I § 26 23601 § 38

ixzoo I § 6] |2400|1 5 18

24401 § 2

Pp2 TABULA
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TABULA £QUATIONIS DIERUM

cum Solis loco adennda.

r |8 I % f ®_|
(—;-:ISHIAIIIAIIIS/IISI!ISH
o|7 45|1 11|4 30 §9|§5 43|2 8
117 2611 244 oI I5l§ 4511 53
t2{7 7/r 37|3 §6/x 29|5 a6{1 37
316 48{1 49|3 SI|T 42{5 47|f 21
416 2912 113 451 545 4811 5
§16 10}2 1213 39,2 6|5 48lo 48
615 sTi2 233 3212 I9{5 480 3o
715 3r|2 3313 252 32|§ 46|0 12
85 ILi2 43/3 17,2 44|5 44/0A 7
914 _sri2 533 9|2 56|5 400 26
Iol4 31|z 33 ©13 85 36(0 45
IT|4 II 3 13,2 §I|{3 20 § 31 I 3
1213 §213 22(2 413 32|§ 2§|XI 21
1313 33/3 302 3113 435 I9|I 4o
413 1413 3712 2113 5445 13|T 59
1512 §513 43|2 1014 41y 6{2 19
1612 373 48{2 ©l4 14|4 §8|2 4o
1712 1973 §3|T 49|14 24|14 49|3 I
1812 113 5711 3714 34/4 39!3 22
91T 434 T|I 2514 4314 30,3 44
2001 2614 |1 134 §1|4 20|4 6
21|r 9|4 8|t 14 59|14 9|4 29
2210 §2/4 Yojo 49|5 6[3 §7/4 SI
12310 3§.4 120 37§ I3|3 45|55 I3
2410 1974 1310 24§ 1913 32|§ 135!
2§lo 3.4 I1rjo I0|§ 243 19§ 57,
26 osz~i4 910 53|15 29,3 §.6 19,
27|0 274 8lo 16|y 33/2 §1|6 4r1|
28l0 424 6lo 295 37|2 37,7 2
2910 §7{4 _§|o_44|5 20l2 23|7 21!
jolr_1rlg 316 g9ly 43 2 87 44,4%
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TABULA £QUATIONIS DIERUM.

LS n ) v bl *
’G r“A 77 7 A miy A / AT S 1 rg N
of 7 44|15 3413 25| o §9 11 48114 36
1 8 glIy 42/13 7| o 27/12 4|14 29
2] 8 2515 48|12 48| oS gl12 19|14 21
3| 8 4515 53|12 29 o 3512 35|14 I3
41 9 §{15 §7|12 Yo I 4/12 §oiI4 4
§| 9 2516 1|11 g§o| I 33|13 §|I13 §§
61 9 44|16 gitx 30| 2 3|13 19|13 46
7|10 3116 7i1r 10| 2 32|13 32|13 37
8|10 2216 8f10 49| 3 1|13 44|13 27
9| 10_4r 16  9l1o 28| 3 2913 §§[13 17
to |1t cj16 9glro 6/ 3 §7/3 5|13 7
IT | I 19116 9| 9 42| 4 25|14 14|12 §6
12 [ 1r 38|16 8| 9 17| 4 5374 22/12 44
13|11 §7(16 7] 8 1| § =z0/14 29|12 32
14 (12 15119 5| 8 251 § 48|14 3§12 19
x5 |12 33|16 1| 7 §8| 6 15|14 40,12 6
16 [ X2 §oyx§ §6| 7 31{ 6 42)X4 45|11 ¢2
7113 7|15 s°| 7 s| 7 9.'4 sojir 37
18 | 13 2215 44| 6 38| 7 34{14 §4|11 21
19 [ 13 36|15 37| 6 12 7 §8/14 §6IITI 4
20 113 49|15 30| § 45| 8 2x|r4 §8|10 46
21 | 14 2015 22| § 19| 8 4514 §9|I0 28
22 1 14 14|15 13} 4 521 9 1§ o[Io IO
23 1 14 26|15 3[4 260 9 31|If ol Y §2
24114 37014 521 3 581 9 g3l15 o] 9 34
2§ | 14 47|14 46| 3 3ol10 1314 §8[ 9 16
26 | 14 §7(34 27/ 3 110 32114 55| 8 ¢8
27|15 7|14 313 2 3100 srfig 5] 8 40
28 | 15 16|13 §8F 2 1. 11 10f14 47! 8 22
29 [ 15 25|13 42| T 3oj1f 29|14 42| 8 4\
30 | 1§ 34113 25l 0 §97Yr (48'14 36| 7 4%
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This laft Table of the Aquation of Natural Days
might have been fpared, as being publitht in feveral
other places, but it was thought proper to have all the
Elements of this Calculus together, that there might be
no oecafion of any other Book to perform it.

The Ufe of the Tables.

7o any given Tear, Month, and Day, to find the wext
Eclipfe of the first Satellite of Jupiter,

I. In the Table of Epoche (pag.240.) find the Year
of our Lord, and fet down the Day, Hours, Minutes,
and Scconds, with the Num. I. and ‘Num. II. thereto
annext ; and (in pag. 241 and the following) fe¢k the
Month, and day of the Month, with the Hours and
Miautes, and Num. I. and II. affixt, and add them to-
gether : and the refpe&tive Sums fhall fhew the mean
time of the middle of the Ecljpfe fought, with Num. I.
and Num. IL. required. But it muft be obferved, that in
Fanuary end February in the Leap-Year one Day is to be
added to the Day thus found.

II. If Num. . be found lefs than 1224 with Num.I;
or if greater than2448,Subftralting 2448 therefrom,with
the refidue, enter the Table, pag. 245.and you will have
the firft Aquation to be added to the mean Time before
found. But if Num. 1. be lefs than 2448, but greater
than 1224, Subftract it from 2448, and entring the
fame Table with the remainder, 'you fhall have the firft
Aquation to be fubftralled from the mean Time. Then
Divide the Minutes of the faid firft £Aquation by 1,
or rather *}, and the Quote fhall be the Aquation of
Num. II. (anfwering to the Eccentrick Motion of api-
ter) to be added thereto when the firft Aquation S4é-
Sfraéls, and é contra fubfiralted when that adds.

L If
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I If Num. IL thus zquated exceed 224,4, Subftra&
225,4 therefrom; and if the remainder or Num. II. be
lef$ than 113,with the faid remainder or Number; or if
greater than 113, with the complement thereof to225 4.
feek in Table pag. 246. the fecond Aquation, which be-
ing added to the Time before found, gives the true Time
of the middle of the Eclipfe.

IV. With Num. I. in 7ab. pag. 247, feek the half
Continuance of the Total Eclipfe, which is to be added
for the Emerfion when the 2quated Num. II. is lefs than
113, or if more than 22,4, it be lefs than 338. But
if it exceed 113 or 338, then is the Semimora to be
fubftraed for the Zmmerfion.

V. Laftly, with the Sun’s true Place take out the
Aquation of Natural Days (in 7ab. pag. 248.) which
added or fubftralted according to the Title, gives the
time of the Zmmerfion or Emerfion fought.

Now how few Figures ferve for this Computation ,
will beft appear by an Example or two.

Anmno 1677. September 174 8™ ¢, 40". at Greemwich,
Mr. Flamfteed obferved the firft Sarelite to begin to
Emerge ; that is 8™ o', 20", at London.

Num.l. Num:II
1677. o' 3% 14’ 367 2028  xoz5
SCP" IL 7 4 4. 12 1 ﬂl lis’j_.

Sept. 17 7 18 48 217§ 248,0
AEquat. 1. — 26 11 2448 2,3 -
17 6 52 37 273 250,3
Aquat. 2. -+ I 39 _225.4
Semimora -+ ¥ 7 © 24,9
Equal Time 17 8 I 16 11)26,2(2,3-}-
Zquation -~ 9 2§ @in= g,00
Appar. T. 17 8 10 41
Obfer. 8 9 20
Ertor — 1 2%

Again,
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Again, Amno 1683. November 30 161 48, 4"
under the Meridian of London, the Immerfion of this
Satellite was obferved by E. Halley.

Nunr L. Num.IL
1683- od. sh. 21/ 24” 818 21’3,6

Novemb. 30 12§ 24 189 1882
Novemb. “30 17 26 48 Too7 4018
Aquat. 1.+ 19 52 1,8 —
Aguatz. -~ 6 o 11)20(1,8— 4000
Nowvemh.” 30 17 §2 40 2254
Semimora _— 16 36 174,6
Temp.xquat. 30 16 46 4 50,8
Fquat. T. -+ 6__3_0Oin 1 19020

Novemh. 30 16§24 Temp. appar.
Obfer. 16 48 40
Error — 3 27

A Third Example fhall be the Emerfion obferved at
Paris by Monfieur Caffini Ano 1693. Fannary 14™ yob
40 28", that is, -at London at 10™ 30'. 48"

Num.I. Num.H.
1693. o §™ 11’ 48" 434 239
Fan. 14 3 48 48 8 82
Fquat. 1. -+ 36 8 442 32,1
Aquat.-2, -} 2 13 3,2 —
Semimora -+ 1 4 §7 11)36,(3,2— 28,9
Temp.xquat. 14 To 43 54 ‘
Aquag, — 13 15 @ in & §° 40,
Fanuarii 14 10 30 39 Témp.app.
Obfer. 10 30 48
Error- = o 9

After this manner I have compared thefe Tables with
many good and certain Obfervations, and fcarce ever
find them err above three or four Minutes of Time;
which proceeds, as may well be conjeGured, from fome

fmall
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fmall Eccentricity in its Motion, and from the Oval Fi-
gure of Fupiter's Bod y,whofc quick diurpal Rotation has
by its Vs Centrifuga dilatcd bis Equinotial, and made
his Meridians much Elliptical, {o as to be difcernable by
the Telefcope.  Mr. Newtor has thewn that his Polar
Diameter isto that of his Equinoctial as 40 to 41 ncarly.
But we may hope future Oulervations may fhew how to
d.vide thofe compounded caufes of Error, and corre&
them ; which Errors are cxceeding (mall in comparifon
of the thort time that the Sarelites have been difco-
vered, and argue the Skill and Diligence of the defer-
edly Famous Author of thele 7ables.

[ ad almoft forgot the Conftrution of the Table
paz.247. fhewing the half continuance of thefe Eclipfés;
in this the Scmidiamcter of the fhadow of Fupiter is
made by Caffini juft 10 Degrees, and that of the Sarel-
lite 30'; and the Sarelites Afcending Node being fup-
pofed in 159 of Aquarius, at the cad of this Century,
(that is, 55* 2¢'. before the Peribelion of Fupiter) it
will thence follow, that Num.I. being 816 or 2102
Fupiter pafies the Nodes of the Satellites Orb, and con-
fequently thefe Ecliples are Central, and of the greateft
Duration. But Num. L. tecing 215 or 1481, the Sa-
tellite pafles the fhadow with the greatelt- Obliquity
viz. 1° §35' from the Center, whence the Semimora be-
comes of all the fhorteft.  This Table is not however
{o nicely computed, but tha: it may admit of Corre-
&ion in the Seconds, if a {inall part of a Minute were
confiderable in this dffair.

The Tablcs of the other three Satellites not bging fo
perfect or exal as thofe of the firf, having greater in-
cqualities, are here given in another form, requiring,
the aflitance of the Tables of Fupiter’s proper motion.
The Periods of thrir Revolutions to Fepiter's thade ate
as follows :

Qq Feried
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Period. Secundi. 34 w3h. 17 54", 3" five 211 Revprimi.
Period. Tertii. 7 3 §9 39 22 five 4 .} Revprimi.
Period. Quarti. 36 18 § 6 o five9 ;]Rev.primi.

Whence the Table of the firft Aquation of the Firf?
Satellite, pag. 245, or Monficur Caffini’s larger Table,
may by an cafie Redution ferve the orher threc; the
Zquation of the Second being 2 :1; or twice the Minutes
with half fo many Seconds as therc are Minutes in the
Zquation of the Firff,and the greateft Aquation there-
of 1%18". 35". The Aquation of the Thirdis 4 =5 times
greater than that of the Firff, and when greateft a-
mounteth to 2" 38’.29”.  And the Aquation of the
Fourth being o 57 times that of the Firft, is had by Sub-
ftraing * and ;% from zen times the Aquation of the
Firft, whence the greateft becomes 6M 1028”7, So
that Num.I. and Num.Il.as here colleted for the Firf?,
may indiffcrently ferve all the reft.

As to the Second Aquation of the other Satellites
Mornfieur Caffini has, by his Pracepta Calcali (as is bes
fore mentioned ) fuppofed the Minutes thereof to te
increafed in the fame proportion; as inftead of 14, 10
in the Firfl, to be 28'. 27". in the Second, §7'. 22" in
the Zhird, and no lefs than 2P 14'. 7”. in the Fourth ;
whereas if this fecond Inequality did proceed from the
fucceflive propagation of Light, this Aquation ought to
be the fame io all of them, which Monfieur Caffins fays
was wanting to be fhewn, to perfe@ Monfieur Romer’s
Demonftration; whercfore he has rejeéted it asill found-
cd. But there is gnod caufe to believe that his morive
thereto, is what he has thought not proper to difcover.
And the following Obfervations do fufficiently fupply
the Defe@ complained of in the making out of that
Hypothefis.

Anno 1676. Offob. 2. Stil. Nov. (10", 37", app. but
sh59'. 37", @q. time, Monficur Caffini at Pars obler-
ved the Emerfion of the Third Satellite from Fapiter's

fhad.w.
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fhadow. And sgain, Novemé. 14 following, 6h20', 55"
app. Time, but 6™ 5'. 55", @q.7. he oblerved the like
Emerfion of the fame Satellire. The obferved Interval
of Time between thefe Emerfions was 43% o™ 6. 18"
which is 8. 22”. more than 6 mean Revolutions of this
Sareilite, of which 4. 27", arifes from the difference of
the firft Aiquations and the greater continuance of the
latger Eclipf¢ ; fo that the other 4 Minutes is ail that is
left toanfwer for the difference of the fecond Aquations;
and Num. IL in that time increafing from 48 to 72,gives
4'.36". for the difference of the fecond Aquations of the
Firft Satellize. So that here the fecond Aquation of the
Third is found rather les than that of the Firff, but the
difference is {o {mall, that it may rather be attributed to
the uncertainty of Obfervation. Whereas according to
Monfieur Caffins’s Method of Calculating, inftead of tour
Minutes it ought tobe 18'. 38”. and the Interval of thefe
two Emerfions 43¢ oM 21", exceeding the Time obferved
by a whole quarter of an hour; which that Curious
Oblerver could not be deceived in.

The like appears yvet more evidently in the Fourth
Satellite. By the Obfervation.of Mr. Flamfleed at Green-
wich, Amno 1682. Sept. 24> 17™45'. T. app. but 7™
32'% T.2q. the Pourth Satellite was {een newly come
out of the fhadow, fo that about 17™30. T.=zq. the
firft beginning of Emerfion was conjeftured ; and after
five Revolutions, wiz. Decemb. 17411 16’. or 11 18",
T. 2q. he again obferved the firft appearance of the Sa-
tellite beginning to Emerge, that is, after an Interval of
834 17M48'; whereas this Sasellite makes five mean
Revolutions in 83% r8™a5':. Here we have 37/: to be
accounted for by the feveral Inequalities. Of this 21’ is
due to the firt AZquations, which is reduced to 19’ by
the greater continuance of the latter Eclipfe, Fupiter then
approaching to his defcending Node : So that there re-
mains only 18’ for.tie difference of the Second £qua-

Qq 2 tions,



(256 )

tions.whilft the Earth approached Fupiter by more than
the Radius of its own Ord ; and the difference of the fe.
cond Aquations of the Fir/t Satellite being according to
Caffini 8'. 30", the faid difference in the Fourth ought to
be 1M 20't inftcad of 181; whence the Interval of thefe
two Emerfions would be accordin§ to his Precepts, but
83¢ 16™ 46, inftead of 834 17M48'. obferved. And
whereas 18’ & may feem too great a difference ; it muft
be noted, firlt, that Monfieur Romer had ftated the whole
fecond Aquation 22'. 00", (vide Phil. Tranf. Num.136.)
which Monfieur Caffini has diminifthedto 14'.10” ;{0 that
inftead of 8'%, Monfieur Romer ailows above 13’; and fi-
condly,that in the firft of thefe Obfervations, being about
half an hour before Sun-rife,the brightnefs of the Morning
might well hinder the fccing of this {malleft and floweit
Satellite, till fuch time asa good part thereof was e-
merged.

But I have exceeded the Bounds of my intended Dif:
courfe, and fhall only Advertife, That thefe Tables are
not Printed with the ufual Care of the fmprimerie Royale
a Paris, That the Zabula Revolutionum primi Satellitis
Fovis in Annis 100,pag.13 & feq. is faulty in thefe Years,
16, 39, 55, 98 & 99; as is allo the Epocba for the Year
1700, pag. 99. where pro Num. 1. 1853 lege 1873, and
pro Num.11. 1004, lege 110,4 : And that the Number of
Revolutions of the Second Satellite in 100 Years, pag 6o,
61 ; of the Third,pag. 76,77 ; and of the Fourth, pag.9o,
o1, are by a grofs miftake of the Calculator, all falfe
and erroneous, and mult be amended by whofoever
would ufe them. Which yet ought not in the lcaft to
be attributed to the Excellent Author, but rather to the
Negligence of thofe employed by him. The Reader
hereot is defired to amend thefe following Errata, which
were difcovered when it was too late.

ERRATA, Pag 238./n24. pros°30'. leg. 5
31, 40", lin. 25. pro 8% 26’3, leg, 8>28'1,
.



