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ASTRONOMY

NnNITr T UTIL

SATELLITES

OF THE
Earthi Jupiter and Saturn:

Grounded upon Sir [faac Newton's Theory of
the Earth’'s SATELLITE.

The THEORY explain’d, and made eafy to the
meaneft Capacity, in calculating the true Plate of
the Moon:

And freed from the Errors printed in the faid Theory, by
Dr. Gregory, Dr. Harris, and feverai other Authors.

By which now the Place of the Moon, and Eclipfc of the Lumina-
ries, are found to a very great Exaitnefs.

ALSO

New Tables ofthe Motions of the Satellites ci Jupi-
ter and Saturn, (founded upon the Obfervations of
Mr. Flamfteed, Air. Caffini, Mr. Hugens, Dr, Halley
and Mr. Pound,) from the Vernal Equinox:

By which their Places and Pofirions, in refpeit ofone ano-
ther, may be exa<Tly determined at any given Time.

Adapted to the Meridian of London.

To which is added, A PROBLEM to find the Latitudeof the Place by
IheAlritude ofthe Sun,Moon,or Star, upon any Azimuth; being
very u(eful for all Sea-faring Men, as well as Gentlemen and others.

~Bl CHARLES 1.E A7BETTER,.
Teacher of the MATHEMATICKS.

ILONDON:
Pnnted for]- WiLcox, at the Green-Dragon, in
Liitle-Britain. M.DCC.XXDC
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ADVERTI SEM EN T.

H E following Mathematical Sciences are taught

by the Author hereof, at his Houfe, ati'be Hand

and Pen in Cock-Lane, Shoreditch, London; or at any
Gentleman’s Apartment, viz. Vulgar and Decimal
Arithmeticl<, Geometry apply’d to the Menfuration
of Superficies and Solids, by Pen and Sliding-Rule ;
Prqgjeition of the Sphere on any Circle; Trigono-
metry, plain and fpherical ; Surveying of Land, by
any Inftrument now in Ufe; Gauging of all forts of
Veffels, with all the practical Methods ufed by the
Officers ofthe Excife ; Aftronomy in all its Branches 5
Navigation by the Plain and Mercator’s Chart, and
by the Arch of a great Circle; Geographyandthe
Ufe of the Globes, with all other Mathematicalln-
Itruments ,whatfoever. Dialling upon any Planefor
any Latitude.

Where may be had, Firft, His Treatife pfEclipfes
for 26 Years. 2. His Sheet ofthe Conjunition of E V
and cf 1722, and Mercurfts Paffage over the Sun,
Oblober 29, 1723. 3. His Affironomical Calendar
for 28 Years, ending 1753. 4. His Syftem of the
Planets demonftrated. 5. His Sheet of all the Lumi-
narian Eclipfes for 35 Years, ending Anno 17f.
6. His Compleat Syftem of Aftronomy. 7. His
AftronOrny of the Satellites pf the Earth, Jufttter and
Saturir: AJfo fold by y. Xilcox:, at the Green-Dragon
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READER,

Here prefini you with my Afironomy ofthe Satel-

lites of the Earth, Jupiter and Saturn. What 71

mean by the Satellite of the Earth, is the Moon

swith Sir Ifaac Newtonh laft Improvement of'the Theory
of that Planet, which I had publijhed in my Com-
pleat Syftem ofAftronomy, had it not been for home

very grifi Errors printed in the Theory, as laiddownb
Dr. Gregory ofhis Latin Aftron , d

carried on in his Enghih Aftronomy, ~77. A“Y

by Dr. Harris in his Lexicon Technicum, Vol 7 under
the Word Moon: and by the Learned Auythaor a
Meataes Aftromml/s, i.g, jrtt mift
Eng ith Tranflatwn, pag. 345. Lbe mof malM
Laulls are tbegreateft Equation ofthe Apogee, and the
radical Place for the Tear 168t For whoever will

be at the pains to examine the Numbers (as I have
aonfi willfind that the greateft 66782, and Ileaft 43GLg

L="1Tte- n the greatefi andleaii Equation}
N ~nar, °rht 77 19" 3°""' 4° V''S6i"; and-12°
Di J'5 for the greate Equatlon\/of the Apow, which

as they have it V Vv too 11/ w"lcly>
Numbers with the Tlmesoﬂhep

Sun in the dears 7.5, 1722, 1724, 1§26 jhij
were carefully Obferfed at London, 7 am /aﬁsfed that
A 2 the
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the greateft Equation of. the Apogee is 128 1S/1{r, as 1
have it in thefe my new Tables, and reduced them to the
Meridian ¢/London.

Ry finding the true Times of the Conjunction, and
Oppofition of the Sun and Moon by this Theory, it
may Jeem, atfirfi, to them unskill'd in thefe Matters,
to be almojt an Impolfibility ; but after due Confidera-
lion it will appear, that thofe Equations, that depend
upon the DijJlance of the Moon from the Sun, vanifh,
which are the gth, 6th and yth ; and the firft, fécond,
and third Equations, alter but little, in a finall
Space of. Time; fo that regard is chiefly to be had to
the fourth Equation, with which work as I have
Jhewed in my Compleat Syftem, Precept yth. until
you find the Orbit-Place of the Moon the fame with.
the Sm*s true Place, and then you bave the middle
Time of the true Conjunction or Oppofitwn in the MooDs
Orb, to the greateft ExaSlnefs imaginable.

Many ingenious Perfons have often wijh'd, that. Ta-
bles of the Motions of the Satellites of Jupiter and Sa-
turn were publijhed, that thereby they might know at
any time before-hand, bow they wou'd appear when.
bbftrved: Therefore, for the fake of the diligent.Ob-
ferver, I herepublifio mine, ConflruSted from the. Obfer-
vations of Mr. Hugens, Mr. Flamfteed, Mr. Caffini,.
Dr. Halley, and Mr. Pound ; which, I dare to fay,
are the correSteft the World ever flaw. = The Method
of finding their Places is plain and eafy. to be un-
Serftood by any one, though meanly verfied in thefe
things,

1 have only one thing more to remind my Reader of,
and that is, Ifhe has a mind to find the Times of the
Eclipfes Jupiter,| Satellites, after the Caffinian Me-
thod, he muft obferve, that the periodical Time of the

Jrft
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firfl Satellite is nearly ( Pglrt of the -periodical
lime of Jupiter from one Alphelion to another 5 whence
the F"Mtions ofthejavial Orbit being turned itifo Mi-
nutes and Seconds of Eime, and adapted to tbofe particu-
lar Revolutions ofthe Satellites, will make good the prin-
cipal Parts of the Equations of the[e Satellites. By

Iy know their Diftances from Jupiter, and difttnguifh
one Satellite from another at any given Eime ; which
will both be pleafant and advantageous to him in recii-

fyingthe Longitude of Places at Land, hy the (Times-of
their Eclipfes.

1 remain a Friend to the Aftronomical Student,

CHARLES LEADBETTER,

THE
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BOO KS juftpubltjh,d, and/bldiby J. Wilcox in Little
Britain.

1. /A C°*nPleat Syflem of Aflronomy, in two Volumes; con-

_J x taining the Defcription and Ufe ofthe Seitor; the Laws
ofSpherick Geometry; the ProjeBion ofthe SphereOtthografhicatty
and Stereographically upon the Planes of the Meridian, E-
cliptic and Horixon; the JDoBrine of the Sphere ; and the Eclip-
fcs ofthe Sun and Moon for thirty-Teven Years: Together
with all the Precepts of Calculation. Alfp, new Tables of
the Motions of the Planets, fix’d Stars, and the firft Satellite
of Juyiter’, of Right and Oblique Afcenfidns, and of Logifti-
cal Logarithms. To the whole are prefixd, Afironomical De-
finitions, for the Benefit of young Students. By Charles Lead-
better, Teacher ofthe Mathematicks. Price itss.

II. Aftronomy, or, the true Syftem of the Planets demon-
flrated: Wherein is lhew[], by Inftrument, their Anomalies,
Heliocentric and Geocentric Places, both in Longitude and
Latitude, their Aphelions, Perihelions, Retrogradation, E-
Iongation, Parallaxes and Diftances from the Sun and Earth,
with the Method of computing the Times when Venus and
JMercury may be feen in the Sun’s Disk. Alfo the Moon’s Pha-
fes and Eclipfes of the Luminaries, for any Time paft, pre-
fent, or tocdme; with proper Cutstocach Planet, by which
any Perfon may in a few Hours, and with great Eafe, attain
to a perfeli Knowledge of the Planetary or Solar Syftem. By
Charles Leadbetter. PrlCeyr.

II1. A new Treatife ofthe ConftruSion and Ufe of the Aflor;
ContainingtheSolutions of the principal Problems, by that
admirable Inftrument in the ChiefBranches OfMathematicks,
viz. Arithmetick, Menfuration, Plain Trigonometry, Pro-
jeSion cf the Sphere, Geography, Aftronomy, Dialling, <%
liuftrated with Variety of neceflary Obfervations and plea-
fant Conclufions; containing fcveral Applfcations Intirely
new. By the late Mr. Samuel Cunn, now carefully revifedby
Edmund Stone, F. R. S. Price 4s.

IV. A fure Guide to Builders, or the Principles and PraSice
ofAvchlteBure, geometrically demonftrated, and made eafy for
the Ufe of Workmen in general: Wherein fuch Geometrical
Definitions, Theorems, Problems, &c. as are the Bafis of Arihi-
teflure, are render’d eafy and intelligible toevery Capacity, &c.
By B. Langley, of Twickenham. Price 14 >.

V-The Builder’s Cheft-Book, or a CompleteKey to the five
Orders of Columns in Architeiiure, by way of Dialogue, ve-
ry lileful for young Students in ArchiteRure. By B. Langly,
Prtcezs. 6d.

VI. The Modern Navigator’s Complete Tutor, or a Treatife
of the whole Art of Navigation, in its Theory and Pra R ice,
CuriofityandUtility. By JstfhuaKelly. Price 41,



SECTION L

ifo Calculate tie true Place of the Moon, according
to Sir IsAAc NEWTON’S Iajt Imjrwement of his
Theory.

i. x° "|ROM the Tablesofthe Sun’s Motions in my com-

TJ pleat Syflem of Aftronomy, calculate the true

M Place ofthe Sun, its Diftance from the Earth,

and Parts anfwering the Logarithm, and fubtra<$S
the-Mean Anomaly from the Mean Longitude, and you
will have the Place ofthe Sun’s Apogaeum, as is lhewed
in the Examples for the firft and fécond Days of Janua-
ry at Noon, equal Time, Anno 1729.

2. Out ofthefe Tables of the Moon’s Mean MotioniJ
take out the Longitude, Apogee and Node, to the Equal
Time of the Queftion propofed, and gather the Meart
Longitude and Apogee into two diftinét Sums ; but the
MeanMotion ofthe Nodebeing Retrograde, you mul3s
liibtrait the MotionsforMonthsand Days from the Ra-
dical Place, as is ufually done, and as,you fee in the Ex-
amples following.

5. Before you can-find,any of the Moon’s Equations,
you nuft obferve that thefe are ftanding Number?,
viz.

C Longitude ir, 49"

Thegreateft Annual Equation J)< Apogee 20 0
CNode - 930

And thefe four are always proportional to each other.

B
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4- To find the firft Equation ofthe Moon’s Longitude.
The Sun’s Equation for the Time of the Queftion is
28' 6", then by the Logiftical Logarithms you muft al-
ways fay,

Asi0 56’ 20" (he Sun'sgjreateft£, 10< LL. 2875)
Equation.

ToitsprcfentEquation, 28 6 3294r+
So D Annual greateftEquatlon, 11 49 70573
To DfirftEquationinLongitude 2 51 Ip2C>

Note, this Equation muft always be added to the Mean
Longitude ofthe Moon, when the Sun's MeanAnomaly
is 0,7,2,3,4,5 Signs5 but muft be fubtrafled, ifthe Sun’s
Mean Anomaly be 0\7,89,10,t!1 Signs: from which
Theory I have fram’d the following Table.

Enter the Table with the Sign on the Head and! Degree
of the Sun’s Mean Anomaly on the Left hand defcending,
but with the Degreeon the Right hand afcending, if the
Sign fall at bottom of the Table, and in the place of
meeting,youwillhavethe firft, Or Annual Equation of
the Moon’s Longitude 5 which in this Example (as above)
you will find to be 2' 51" to be fubtradled. See Grego-
ry’s ¥%pr. p. 544.
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A Table of the firft Equation of the Moon.

Sign 0 [Sign 1 Sign 2 Sign 3 Sign4

Add.

!

Add.

ft
05
125
24§
36 6
48 6
06
12 6

24 6
36 7
48 7
59 7
11y
23 7

10 §
8
58 8
108
228
348
46 8
57 8
99
20 9
329
439
549
49
159
27 9
37 10
47 10

Add. Add. Add.

y 1 1 |1 T
4710 711 4910 21
5510 1411 4910 15
9gI0 21 11 4910 7
19 fo 26 U 48 10 [
2910 gl 4849 45
3910 3711 479 47
491Q 42 11 47 9 40
5910 47 11 459 33
9l0 52 I 449 26
9l0 s I 419 19
2811 111 459 I
37 11 511 399 2
611 g1l 368 54
el g4 I1 348 46
21r 2l 318 37
g =21 298 28
2211 511 258 20
3111 2811 228 11
39 I 3011 198 1
4711 3211 157 5
55 X1 35 11 T1y7 43
3 381 67 34
X111 4011 27 24
19 4210 587 U
27 11 4310 537 3
3411 4510 486 53
41 I1 4610 436 43
47 11 4710 386 33
5411 4810 376 22
111 4810 266 1
7 11 49 I0 216 0

Sign 11 Sign 10 Sign 9

Sub.

Sub

Sub.

Sign 8 Sign 7
Sub.

Sub.

B 2

Sign 5
Add.

OO0 OO — i — =N D PN W Ul ww.p BRSO DN ol [ R S A

49

38
27

16

53
42
30
18

54
43
N
19

54

30
iS

52
40
28
15

49
37

25
iz

Sign 6

Sub.

wouy|

39

29
28

7
26
25
24

22
21
20
19
18

L7
16

15

14

13
12

Il
10
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5. To find the jfyfiual or Jrrft Equatioy of the Moonis

Y remembring what the Sun’s Equation is for thg
prefent Time, you muft fay,

Asio 5i'po"'Thegreateft Equation,uv" 20" L%o0a875 o

To its pfefent Equation.
So greateft Annual Equation Apog. ¢0 0 4771

To preient Equation Apogee. 4 50 10940

This Equation is always to be added to the Mean
Placeofthe Moon’s Apogee< if the Sun’s Mpan Anomaly
be <5,7,8,9,10,it Signs ; but fubtraéled when the Sun’s
Mean Anomaly is o, 1,1, 5,4, 5 Signs, as the following
Table fheweth, which I have made from the Theory.

Enter the following Table with thé Sun’s Mean Ano-
maly, as direftedin the 4th, and you have the Equation
anfwering, to be added to, orIubtrailed from the Mean
Place ofthe Moon’s Apogee 5 and you will have it Equa-
ted the firft time.
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A Table of the firfl, Equation of the Moon’s

Apogee.

o Signo Sign i Sign z ;Sign 3 Sign 4 Sign 5 1
Subr. Sub. Sub. Sub. Sub. syh. g@
fooef ot e o ]

a0 09 4917 820 917 3910 I1

30
I 0 2010 71 1920 O 17 2C 9 53 29
Zb 4110 2447 2920 017 9 o 33 28
Jot 110 42197, 3919 5916 58 9 15 o
4T 2210 5917 4899 5815 46 8 54 26
gt 4tIl 16 y; 5819 57 34 8 37 o5
62 U 3518 719 5616 23 8 17 24
72 p5Il 498 1819 541§ 1T 7 5= 2
8 « 4312 618 2419 5 5 s58'7 33 22
93 412 2218 3219 495 45 7 iS 21

1Q 3 2412 3918 3919 4015 32 6 53 20

I 44 12 55 18 46 19 42 15 18 6 33 19

12 4 413 1018 5319 384 4 6 18 18

134 243 2619 019 3414 50 5 58 17

W4 4413 419 619 301 30 5 38 16

£5 5 415 5019 Il19 2514 21 5 1 15

6 5 2414 1019 1819 2094 ~S 4 54

175 44'4 2579 2349 14'3 51 4 35 ;5

104 314 3919 284y S 35 4 14 12

Is 6 2314 53'9 3319 23 20 3 54 g]
$ 4315 719 378 55 43 53 10

27 255 2119 4 18 4812 48 3 12 o

22 7 2''5 3319 4418 4112 3¢t 2 g s

23 7 4015 46 9 4818 3312 15 2 30 g

247 5915 5219 518 2501 552 5 g

25 8 B16 11|19 5318 1811 4 1 ¢s "

z6 8 5616 3@y 5518 BII 3 1 oc 4

zL 8 5416 35U 5717 s9m 5 I 4 3

» 9 1376 4619 5317 5010 47 0 43 2

29 9 3146 5719 5917 4010 99 0 21 1

309 49097 S20 017 3°I0 T1 0 0 o

Sign IT Sign Io Sign e Sign 8 Sign 7 Sign 6
Add. /Add  Add. Add. Add Add
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6. 'To find the Annual or firft Equation of the Moofs
Node.

Ere you muft take the prefent Equation ofthe Sun
H and by the Logiftical Logarithms in my Aftronomy,

faL.
Asil 5§ zc'\the Sun’s greateft |I'X<i'iO"LL 2875>
Equation, 28 6 5294CAN
To its prefent Equation,
Sogreateft Equation ofthe Node, 2 30 8004 *

To the prefent Equat. ofthe Node, 2 8 14173
This Equation is always to be added to the Mean

Place ofthe Node, ifthe Sun’s Mean Anomalybe e, 1, ; ,

3,4, 5 Signs, but fubtrafled ifit be 6,7,8, 9> 1a,11 Signs,
the Sum or Difference is the Place ofthe Node the firft
*imp Equateft.
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A, Table of the Annual, or firft Equation of
the Moon’s Node.

Sign 0 Sign 1 Sign 2 Sign 3 Sign 5 =
59 g g §d Sl§n4 g

Add. Add. Add. Add. 90
;YU o1 v 1t on S I
0804408 9 9 308 19 4 5y 50
I 9 4 48 8 14 9 308 1< 4 4i xg
2 0 194 578 199 308 g9 4 3 28
3 0 49 5 58 24 9 308 4 4 »3 »7
4 0 39 5 13 S 28 9 29 7 58 4 14 26
< 0 45 5 21 8 3,9 297 53 4 5 25
6 0 58 5 298 369 287 48 3 54 o4
7 1 8 ¢ 37 8 4° 9 27 7 42 3 47 23
g I 18 5 45 8 44 9 26 7 35 3 38 22
9 1 27 5 538 48 72 257 29 3 29 21
0 I 376 08 51 ¢ 247 233 19 10
I1 1 46 ¢ S 8 559 22 7 16 3 9 19
12 1 566 15 8 589 207 9 2 59 18
13 2 56 229 29 87 32 59 5
14 2 15 6 329 59 .16 6 50 @ 4° 4
j 2 246 339 79 146 422 710 1y
16 2 346 449 109 12 6 42 2 20 14
17 2 43 6 5o 9 12 ¢ 9 6 3t 2 10 13
18 2 536 579 159 66 »7 2 0 12
19 3 297 49 179 46 201 5,11
205 m 7 m9 198 59 6 1z 1 40 10
210 3 207 179 218 566 41 3 9
22 ) %97 239 228 5 5 s 1 20 8
23 3 357 299 248 49 5 491 10 7
24 3 47 7 359 25 8 45 5 4, I 0 6
25 3 567 41 9 26 8 41 5 33 0 50 5
25 4 57 45 9 »7 S 37 5 240 40 4
4 147 529 288 335 16 0 3p
2 4 g1 8 49 =98 234 590 10 i
30 4 408 ¢ 9 308 194 5250 0 0

Sign 11 Sign 10 gjg»1 9 Sign 8 Si Sign 6
g> gn gn 7 olg
Sub Sub.  Sub. Sub. Sub  (Sub



7+ To find the Second Equation of the Moom

His Equaticn is greateft when the Sun is in .the

Oflants, or 450 diftantfrom the Moon’s Apogee, and
is then 5' 5d" ifthe Sun be in Perigeon ; but only 3' 34'
in Apogeum, and at a mean Diftance from the Earth.3'45":
Therefore, Iubtrafl the Place ofthe Moon’s Apogee the
firft time Equated, from the Sun’s true Place, double the
Remainder and fay, As Radius, to Sine ofthat double
Diftance cf the Sun from the Moon’s Apogee 5 f0 is the
Minutes and Second (reduced into Seconds) taken out of
the following Table by help of the Sun’s mean Anoj
$ialy, to the PccondEquationofthe Moon in Second.

Operation- Soat f
,Sun*s true Place — — 922-254<»
Moon’s Apogee firft time Equated, fob. 1 7-5351

Dift. Sun from Moon’s Apogee, 8 14 19 55
Double, —_ — 4 =8 59 50
'‘Complement, — —_ r I 00JO
Now fay, .
As Radius - > yo 0 0 10.000000
To S. double DIft-© a D Apog. si 010 9.70i«74
So 3' 54" out OfthetolltiwingTabie, -34  2.379214
To the fécond Equation in Seconds, 120 2.8 1090

ThisEquafion Diuft always be added to the firft Equated
Place ofthe Moon, while her Apogee pafles from the
Square ofthe Sun to the Conjunflion 5 but is fubtrafled
from thence in the Tranfit of the Apogee from a Conjunc-
tion to a Quadratiife. Thatis, ifthe Diilagcejifthe Sun
from the Moon’s Apogee be

SignJ012 *? S fYstr
u ¢3459 to II add.

So in the Example before us, the fécond Equation 2'is
fubtisafled from 2v. 2;0 27'23", and there remains 2 s.
no 25' 23" the Moon’s Place equated the fécond time.

Note, always in your Work, referve the Logar. Sine of
the double Diftance ofthe Sun from the J Apogee; for
you will have Occafwn to ufe it in finding the D prefent
Eccentricity in the loth Ptecept following.

1

ve
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A Table of the proportional Part of the
fécond Equation of the Moons with the

Logarithm.

4 - Sign i Sign 2
Sign 0 gn 1 E ign

S Eq. Loggar. Eg. Logar. @ Logar-
) 1 1 b
0 214 2-3J]<3%&4 217 221
1 214 217 221
2 214 a8 2338456 221
5 214 21S 221
4 214 218 211
5 214 218 222 2346353
6 214 218 222
T 214 218 222
8 215 2.552438 218 P77
9 215 218 222
10 915 209 2340444 222
1l 915 219 222

arb 219 222
B 219 223 2.348305
14 915 219 223
15 215 219 223
16 216 2-334454 219 22;
17 216 219 223
18 s16 219 223
19 216 220 2342423 223 o
20 7i6 220 223
21 216 220 224 2.350248
22 716 220 224
25 216 220 224
24 917 2.356460 220 224
i5 117 220 224
26 217 220 224
2 2D 221 2.344392 994
28 217 221 224
29 217 221 %5 2. 352182
50 217 221 275,

Sign u | Sign10 | Sgign 9

C



A Table ofthe Proportional'Part of the
fécond Equation of the Moon, with the
Logarithm, continued.

=)

Sign 3
Eq. Logar.

225
225
225
225

225

225
226 2.354108

226
226
226
226
226
216

226
597 2.356026

227
227

227
227

227
227
227
228 9.357935
228
228

228
228
228

228
228
228

Sign 8

Sign 4
a- ngar.

m

228
229
229
229
229
229
229

229
229
250 2361728
230
230
28$0-

233
130
230
230

231 2.367612
231

231
231
231
231
2

31
23i

232 7365488
232

232

232
232

2.359S36

232

Sig" 7

|

s¥n 5

Eq. Logar.

232
232
232
257 2.367356

233
233

233

233
233
233

233
234 2.369216
234

234
234
234

234
234
234
235 2.371068
235
235
235

235
235

235

235

336 2.372912
236 '
236

236|

Sign 6

o]
g
p

30
29

27
26

25
24

2]

Z1

30

19
18

1?7
16

14
13

12
Il

O = = o N A oo©5



I11 )
8. Tofind the Third Equation of the Moon.

His Equation depends upon the Diflance of the
Sun from the Moon’s Nodes, and is grcateft in the
OClants, and is then 47", but in the Syzigias and Qua-
dratures nothing : Therefore from the Sun’s true Place,
fubtraCt the Place ofthe Node firft Equated, and fay,
As Radius, to the Sine of the double Diftance ofthe
Sun from the next Syzigia, or Quadrature, fo is 474,
to the Equation required.

Operation.
Sun’s true Place. —
Node firft Equated fubt. —l 10 25 45 30
Dift. Sun from the'Node, jo i6 40 16"
Double, —I 5123 20 32
Complement, — 2 6 39 28
Now fay,

0 f I
As Radius —

To S. double Dift of O a ft

So is the greateft Equation

To the prefent Equation

ThisEquation is added to the Moon’s Place Equated
the fécond Time, whilft the Nodes pafs from the Sun’s
Conjunction to the Quadratures of the fame) and is
fubtrafl:ed in the Tranfit from the Quadratures to Con-
junction. And, according to the Theory, I have fra-
med the following Table, which gives this Equation by

*nlse%on.



Enter this Table with
the Diftance of the
Sun from the Node,
and you have the
Equation to be ap-
plysd according to
its Title.

C f4

)

A Table of the third
Equation of the Moon.

®

O-s
oA

A w N — O

-

11
12

13
14
15
16
11
18

20
21

22
a?

25
26

47
28
29
50

Add’

—
—_— T

oo w

II

13
4

16
17
»9

20
22
23

25
26
»7
29
(o
3
32
34
35
36
37
58
39
40
41

OO O OO OO0 OO OO OO0 OO0 OO0 OO0 OO —

snlst
Sub,

Signs - Signs Y%

Add  Add

/v r
0 41 0 4
0 4i 0 40
0 42 0 39
0 43 0 3y
0 43 0 37
0 44 0 36
0 44 0 35
0 45 Q 34
0 45 0 3y
0 46 o 31
0 46 0 3g'
0 46 ¢ 0
o 47 07 27
0 47 0

0 47 5 2%
o 47 0 #3
0 47 0 22
0 47 0 20
0 47 0 79
0 46 0 17
0 44 0 16
0 44 0 14
0 45 0 13
0 45 0
0 44 0 10
0 44 0 8
0 43 0 6
0 43 0 5
0 4" 0 1
0 4i 0 ©

14 asYs Signs |
Sub. Sub

C)

S9

30
29
i8
27
26
25
24
23
22
2X
20
19
18
1?7
16
'5

14
X3

12

II

10

o\~

O =N w ph



y. To find the Second Equation of the Moons§ Apogee,

Irft, (as in the feve[]Jth Article hereof) iffrom the
F Sun’s Place, you fubtra¢t the Placeof the Apog.
Arft Equated, TheRemainderiscalledthe Annual Ar-
gument, and in this Example is 8/. 14e 29' 557z, which
is demonftrated from the Theory thus:

LetT re-
prefent the
Earth, TS
a HghtLine
joining the
Earth and
OjTACB,
UrightLine
drawn from
theEarth to
the Place of
the Moon’s
Apogee firft
Equated.
The Angle
STA, the Annual Argument, of the faid Apogee =
740 29* 551; TA the leaft Eccentricity 43319 of the
Lunar Orbit ; TB the greateft 64782. BiiTeit AB in
C, and on the Center C, and Semidiameter AC = CB,
Defcribe the Circle AFBj and make the Angle BCF
equal to twice the Annual Argument 1480 55V 50.”, and
draw TF, and CF, fo lhall TF be the Eccentricity at
the time of the Queftion, and the Angle CTF the E-
quation ofthe Apogee fought. In which Triangle CTF
are given TC, CF, and the Angie included, being the
Compliment of twice the Annual Argument to a Se-

Ppcircle = 510 oz io? to find the Angle CTF, and the
Side TF.

Operation.

T B the greateft Eccentricity 66782 5

T A the leaft Eccentricity 43319 >
Difference=AB ' -, 25463
Haif=AC =CF — - 11751i-4-TA=TC

Which



Which falls direfily under the fécond Axiom of plain
Trigonometry; for as the Sum ofthe Sides TC-]J- CF,
TotheirDifference=TA, So is the Tangent ofhalf
the Sum of the oppofite Angles, to the Tangent of half
their Difference, which fubtra¢ied from half the Sum
of the Angles, gives the leiter Angle, viz. CTF the
Equation fought. Which in fhortis, As the greateft
Eccentricity TB 66782, Is to the Ileaft Eccentricity
TA 45;19, So is the Tangent of the Annual Argument,
to the Tangent ofan Arch, which fubtraéied from the
Annual Argument, leaves the Equationfought.

Note, Add the Co-Ar. of the greateft Eccentricity to
the Logarithmoftheleaft, and the Sum 9.812019 is a
conftant Logarithm for this Purpofe.

Operation,
As TB the greateft Eccentricity (Jiyg2Co-Ar. 5.175341
ToTA theleaftEccentricity = 45519 ------- 4.03607<7?
ToitoftheAngle — fub- 66 50 58 j0.368989

Rem: ACTF, the Equation 7 38 57 '

This Equation is to be added if the Annual Argu-
antbe 0, r, 2, 6,7 8 Signs, but fubtra<fted if it be
2,4, 5 9, 1a, 1> t0 or fr°m fbe Place of the Apogee
firft Equated, the Sum or Difference is the Place ofthe
Apogee a fécond time Equated : which in this Exam-
ple is if2 150 32' 48"5 according to which Theory I
have calculated the following Table.
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A Table of Ae fécond Equation of the
Moon’s Apogee.

> >

>>
Olg g Signs I Add Signs I Add Signs I Add pg

I A A i
00 0 09 28 811 40 16 30
I 0 21 49 42 20 1II 30 55 29
20 42 99 56 9 I 20 30 28
3 1 3 II' 10 9 25 II 8 59 »
4 1 24 11 10 22 10 |0 o 23 26
s 145 7 10 34 21 10 4z 4.
6 2 5 59 10 45 59 10 27 53 24

77 26 46 10 57 2 10 12 00 23
S 2 47 281 7 299 g 1 22
9 3 8 g3 1?2 18 9 36 583 21
10 ; 28 33 II 26 27 ¢ 17 50 20
II 3 48 50 11 34 578 57 38 19
12 4 8 59 II 4) 45 8 36 24 18
11 4 28 59 II 49 8 14 8 17
14 4 48 4« II 5 ?zl 7 50 54 16
i5 ¢ 8 24 12 [ 48 7 26 4' 15
16 ¢ 27 48 12 6 37 7 1 31 14
17 5 46 58 12 10 34 6 35 29 13
18 6 5 54 12 13 5° 6 8 35 12
19 6 24 34 12 16 11 5 40 49 11
20 6 41 58 12 o405 12 26 10
2, I 4 12 18 154 43 18 9
22 7 18 52 12 7 56 4 13 3° 8
*3 07 3620 12 5 41 3 43 7 T
M 7 53 1811 14 293 12 14 6
25 8 10 4512 11 182 40 3
26 g 26 38 12 7 9 2 g 10 4
27 8 42 39 12 1 sgl 37 9 3
%3 8 58 15 Il 55 46 I 4 53 2
5 9 13 24 Il 45 330 32 29 I
3 9 28 8 g1 40 160 0 00 O

Signs A Sub. SignstsSub. Signs " Sub.
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10. Tofindtheprefent Eccentricity cfthe Moon.

npHere are in the fame Triangle TCF, given as
x Dbefore, with the AngleGTF juft now found, to

find the Side TF, the prefent Eccentricity. Gregory
Afiron. pag. 546"

Operation.

e A
As/ a © 7, tieNua <70 38 57" Co-Ar. | ensmng

To the Side CF (always? x
the fame) — 517 % 4.0(>p354
?
To/.AiOTAiF, Ec.)uble h. o To [ 9711874
To Side T F the Eccen- :
tricity : 45397 4.i570a7

11. To find the Mean Anomaly of the Moon.

Rom the Moon’s Place the third time Equated,
fubtraét the Place of the Moon’s Apogee the fécond
time Equated, and the Remainder is the Mean Ano-

maly ot the Moon at that Time.

Operation.
ﬁ 0 ! ”
From J place the third time Equated 2 23 24 40
Subtract the Place Apogee fécond time Equ. 1 15 3* 48

Remains » MeanAnomaly =  ----- - 1 7 51 52

12. To find the Elliptic, orfourth Equation ofthe Moon.

Ntheadjacent Figuré make LLB=IL.E, and join
BEj thenis FL-|-LE == AP. MaketheAngle
AF L equal to the Mean Anomaly 570 51, 5225 The
Angle FEL the true Anomaly, and the Angle FLE
the Elliptic Equation being the Double of the Angle

FBE.
To



To A C the Mean
Diflance of the
Moon froco the
Earth = 1'ooeooo
add CE=CF
45397 thé prefent
Eccentricity, the
Sum is 1045397 =
to AE the Apoge-
on Diftance : again
from AC 1000000
take CE = CF
45397 the remain-
der is 954603 =
AF= EP the
Perigeon Diftance.
Gregory’s Apron.
Vol. i. pag. 389.

As the Apogeon Pittance, to the Perigeoi) Diftance: fo
is thaTangent of FalfherMean Anomaly, to the Tangent
of halfthe true Anomaly 5 which fubtra¢ted from half the

Mean Anomaly, and the Remainder doubled gives the
Profthaphxrefis or Elliptic Equation fought’; which is to
be fubtraéted from the third Equated Place of the Moon,
ifthe MeanAnomalyJieo, 1,2, 3,4,5 Signs5but added, if
itbe 6, 7, 8,9, 10, it, the Sum or Difference is the fourth
Equated Plfiice ofthe Moon.

Operation.
AsAE — —— 1045397 Co-Ar. 3.980719
ToEp (— - 954603 —- 5.97982z
9 A}

0 )

Sor-OfhalfMeanAnomaly 8 j$§ 50 -9.535301
To t. ofhalfthe true Anomaly 17 23 37 -9.49584z

RetnainstheAngleFBE -1 3219
Doubled is==x FLE Equation3 4 38 Subtract.

D xj. To
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13. To find the Moon's Reflexion, Variation, or fifth
Equation.. .Gregory Aftron. 548.

HE greatfft Variation of the Moon is when foe is in
the O%onts, or 45v diftant from the Sun, and when
the Sun is in Perigeeum is #;'25" in féconds 2245"
Apogaeum isi

Difference 4 71 2(51

And this Difference in the Oitants is made reciprocally as
the Difference of the Cubes of the Diftances of the Sun
from the Earth. But becaufe this way ofreaihning would
be very troublefome in finding the Variation anfwering the
Sun’s Diftance from the Eartni I have calculated the fol-
lowing Table, which enter with the Sun’s Mean Anoma-
ly, and you have the Variation anfwering. @ Then from
the fourth Equated Place ofthe Moon, lubtraift the true
Place ofthe Sun, which double, and fay, As Radiurto
Sine ofthe double Diflanee ofthe Mooh from the Sun: fo
is this Variation in reipe<ft of the Sun’s Diftance from the
Earth, to the Variation of the J in refpeft of the O at
that Time.

Oferation.
4 Eq.pl.J 2 20 20 a
O place 9 22 23 46
Dift. D a O 4 27 5<5 1<S
Double 9 25 52 32
Complement a 4 7 Y8
Now lay, 0 r if
As Radius 90 0 0 - 10.000000
To /: Double <54 7 28 - 9.954119
So O Vari. --2225 . -3.347350

To > Vari.

2002 - - 3.301445>
tf9) 2002 (33-22

r This
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This Variation, or fifth Equation ofthe Moon, is to be
alsed to the 4th Equated Place, ifthe Diftance ofthe
Moon from the Sun be o, i, 2, &3 7, 85 but Pubtrafted if
the Diftancebe 5,4, 5, 9, 10, 11 Signs, the Sutn or Dif-
ference is the fifth Equated Place ofthe Moon.
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A Table of the proportional Part of the
5th Equation, or Variation ofthe Moon.

> | ) >
g©  Sign 0 Sign [ Sign 2 §©

ot
4 Q33 47 30 34 3 0 30
5 %7 33 48 57 34 32 27 29
6 5433 50 24 34 33- 54 28
8 21 33 51 5 3435 21 27
9 48 33 153 18 34 36 48 26
11 15 33 54 45 34 38 15 25
33 1Z 42 37 54 12 3439 42 24
14 933 57 39 34 41 9 73
15 36 33 59 6 34 42 36 22
17 3 34 € 3334 44 3 21
j8 30,34 2 034 45 30 20

O -1 Ul AN w iNm= O
w
w

5
w
«

ir 33 I? 57 34 3 27 34 46 57 g9
2 33 21 24 34 4 5434 48 24 18
T% 53 22 34 & 21 34 49 51 17

51

O 33 24 18 34 7 48 34 51 18 <5
15 33 25 45 34 9 15 34 52 45 15
16 33 27 12 34 10 42 34 54 1, Uy

17 33 28 39 34 129 34 55 39 B
18 33 30 634 13 36 34 57 6

19 33 31 33 34 15 3 34 58 33 II

20 33 33 034 1< 3035 O 0 IO
ZI 33 34 27 34 1?7 57 35 I 27 9
5 33 37 5434 19 2435 2 54 8
22 33 37 21 34 20 5135 4 21 7
14 33 3« 48 34 22 183 5 48 6
o5 33 40 5 34 *3 45 35 7 15

26 33 41 42 34 25 12 35 8 42 4
27 33 43 9 34 26 3935 10 9 3
rs 33 44 36 34 28 635 11 36 2
20 33 46 334 29 3335 *3 3 |
30 33 47 303¢ 31 035 14 30 O

Sign u Sign 10 Sign 9



S A
|1®

N i W N O

25
26

27
aS

~y

Sign 3

I

14 30

15 57
17 24
18 s,

20 8

21 45
23 12

35 24 39

26 6
27 35
29 0
30 27
31 54

21
3 48
36 1s

37 42
39 9
40 56
42 3
43 30
44 57
46 24
47 51
49 18
50 45
52 12
53 39

59 33
58 0

Sign 8 i

( %X )

Tableof the Proportional Part ofthe 5'h E-
quation,OrVariation ofthe Moon, continu’d.

/

Sign 4

U

58
59

—O o AAUTw NO

I
12
35
16
18
19

21
22
24

»5
27
28

29
3
3a

34
35
37

38
40

41

Sign 7

i
0

27

54
21

48
15
42

9
36

3
30
57
24

51
18
45

12

39
6

33
0
27

54
21

48

Sign's

/
36

39
36

30
36
39
36
39
79
S«
39
39
36
37
37
37

37
37

37.

37
37
37

37

37.
37

37
37
37

37
37
37

}

o

41
42
44
45
47
48
50

51
53
54

59
57
5«

0

I

3
4
6
7

9
10

11

13
>4
16

17
9
20
22
23
25

Sign 6

=

2D
=)
=]

N

29
28

»7
26

25
24

»1
22
21

20
19
18

17
16
15

14

13
12

Il
10

9
8
7
6
5
4
3
2
I
0



C aa)
Add to theVariation ofthe

Moon.

W

o A wm
(C] (e}

VA A

0 0 02 542 54 50
I 0 63 o0 2 48 39
2 0 123 62 47 18
5 0 173 112 37 27
4 0 g3 3 7 Z 31 26
5 0 293 =32 25 25
6 0 35 3. 29 Z 19 24
70 4f 3 35 Z 13 23
S 0 46 3 4,z 8 21
9 0 5i3 4¢2 2 U
10 0 s8 3 52 1 K5 ao
M1 43 501 50 19
12 1 10 4 41 44 18
>3 1 5 M g 1 39 17
14 1 21 4 15 I 33 16
17 1 27 4 21 1 27 15
16 1+ 33 4 Tj 1 21 14
»7 139 4 I j5 13
18 1 44 4 Z 1 10 12
19 I 503 5g & 4 11
20 1 533 5y 0 58 10
21 2 23 410 52 9
ZZ 2 8 3 400 4<i 8
23 2 133 350 41 ;
24 2 193 290 35

25 Z 75 3 230 29 5
26 Z 33 170 23 4
i, 2 g7 3_ 110 17 3
28 2 423 60 12 2
29 2 483 00 6 I
3° Z 547z 540 0 O

2
£
7
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A Table of the Variation or
5th Equation.

=?
u*

KT

0 QAU D W n—=QO

SRS

= —
DO =t

IS
14

16
17
18

19
20

21
22
23
24

25
26

27
28

»9
So

/7Add. 1 Add.

ol
0 28

46 3y

—_—\0 —3 g\m.pw[\)»do\
w
~
w
o

o
—_
w

w

]

H

38
I1

43
12

" 39

4
27

47

5
20

34
45
53
58
3
4

3
58
53

45

34
20'

5
47
27

4

39
12

43
11

38

I Add.

NG
38

2
25
45

4
20

34

[ ¥%8Sub. i aAsub. [ 1 Sub. ]



( 24)
14- To find the Sixth Equation of the Moon.

UR Author fixes this Equation at a mean Quantity

2' 10". Thisbeing known; from the Moon’s Apo-

gee the fécond time Equated, fubtrafit the Apogeon of
the Sun, and Note the Remainder.

Alfofromthe Placeofthe Moon Pnefifthtime Equa-
ted, Fubtraif the Sun’s true Place, and Note this Re-
mainder, add thefe two Remainders together, and work
as below.

Operation.

Place Moon’s Apogee Fecond time Equated 1 95 32 48

Place Sun’s Apogee Fubtraif -— 3 8 1s 55
Remainder ~  ----- (| I0 7 18 53.
Place ofthe J the fifth time Equated .2 19 41 40
Sun’s Place Fubtraif @~ ----- 9 22 23 44
Remainder —_ e 4 27 22 54
Remainder add — e I0 7 18 53
Sum ofthefe two Remainders — 3 4 41 47
Complement - - 2 g5 18 13
[; <
As Radius _ — 9 0 0—10.000000
ToSineZRemainders = ----- 8 ] 5— 9.99853!>
Sois 2' 10" mn Seconds - - - 130— 2.1t3943
To the Sixth Equation in Seconds 129— 2.112482

This Sixth Equation is to be Fubtraited from the 5th
EquatedPlace of the Moon, ifthe aforefaid Sum of the
two Remainders (or its Excefs above 12 Signs) be lefs
than a Semicircle, or Six Signs 5 but if it is more, it muff
be added, the Sum or Difference is.the Moon’s Longi-
tude the fixth time Equated.

15. 210



*5. M) the Seventh Equation of the tdoot.

rI His Equation Sir Ifaac Nev)ton has exprefled by this

, mean Quantity 2'zd", which, he fays, is encreafed
and dunwiniYsed, according to the Situation ofthe Lunar
Apogxum 54'i thatis, if the Lunar Apogee be join’d
with the_Sun s Apogeeum, the Equationis then 2’ 20"

- 54"k > 14’ an” aTowhenitisinthe Sun’s Syzi-
gjas 3 but when it is-in the Sun’s Quadratures, the afore-
laid Equation is to be diminiihed 50", and he makes the
leaft Quantity 1' 76", thatis 2' ac"-54". IJurwhcnthc
Moon’s Appgee and Sun’s are in Oppofition, he cannot
determine (for want of Obfervation) whether the Lid E-
qu¥stion is to be encreafed or diminiihed.

Therefore, from the fixth Equated Place of the Moon,
iubtraét the Sun’s true Place, and the Remainder is the
Biitance of the Moon from the Sun.  Then fay,
¢ v.?2 Malgus, 30 t[]e Sine °f Yis .Diftance of the Moon
ttom rthe Sun, Sois aW/ in Seconds 140", To the Se-
Jenth Equation ofthe Moon : which muft be Pubtrafted
from the fixth Equated Place, if the Diftance of the

oon from the Sun be Iefs than 6 Signs, but added
when more 5 the Sum or Difference is the Moon’s tru®
Place in her Orbit.

Operation.

, i i i f: 6 r "
Moon’s Longitude the fixth time Eouated 2 13 44 31
egun's true Place fubtract Y 9 22 23 4q
jjeemains the Diflance ofthe J an —,

C omPlcment _— At 4 27 20 47
I 2337]
Now fay,

z
As R "

T lilés D 2\1 5" r 2 0 .0—1I10.C0000%

So 2'2cff-= Seconds 39 15- 9-732045

Tot ij tbefeventh Equationfub. J4o— 2.146I2S
1>~~ 1.878x73

E 16. 79
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;6. Tofind the Moori's Latitude, and the Rediidlionfror”"
her Orbit to the Ecliptic.

TpRom the Sun’s true Place, fubtra¢t the Place of the
1- Moon’s North Node firft Equated, the Remainder

is called the Annual Argument ofthe Node.

Operation.

0 1
Sun'’s true Place - - — 9 22 234<]
North Node firft Equated — ~ 1025 45 30
Rem. Annual Argument ofthe Node 10 26 40 16
Doubledis —- — 923 20 32

From this Wort, and from the adjacent Figure, the fé-
cond Equation ofthe Node is thus conftru<fted.

LetTreprefenttheEarthj TSjaright Line joining
the Earth and
Sun:Let TA
CB reprefent
a Line drawn
SothePlace of
the Moon’s a-

IcendingNode
Equated the

firft Time ;

and theAngle
STA the
Annual Ar- |
gument of the Node.

Let T A be taken in the fame Ratio to AB as jif to
Biffeit B A in C, and on the Center C and Radius AC
= CB draw the Circle AFB, and lettheAngle BCF
be equal to Double the Annual Argument in this Exam-
ple 155® 20j 32" as found above 5 Draw T F, then will the
Angle CTF be the fécond Equation of the Node Afcen-
ding. Now in the Oblique-Angled Plain Triangle TF C,
there are known, the Sides TC, and CF, with the in-

5 eluded



f2-3}
eiuded Angle FCT, to find the Angle CTF the prefent
BEquation ofthe Node. Forif TAbe 56, then AB (by
Y¥%e Theory) is 3, and Confequently AC= 11. There-
fore TC 56 -J- AC 1»%=TC .57|j then becaufe all Lines
drawn from the Center of a Circle to the Circumfe-
rence th ereof are equal,C F is ali6é equal to AC = CB 11,
and the Angle T CF is the Complement of the Double of
the Annual Argument ¢6° 39' 28* ofthe Node. This be-
ing the feeona Axiom of oblique-angled Plain Trian-
gles. The firft and fécond Terms in the Analogy are
always the fame, viz. the Sum of the Sides is ever 59,
and their Difference j6: ft> that as the Sum ofthe Sides 59
is to their Difference 56, fo is the Tangent of half the
Sum oftheir oppofite Angles (which is ever equal to the
Annual Argument ofthe Node) To the Tangent of half
their Difference 5 which Iubtraifed from half the Sum of
the two UnknownAngles, leaves IhelefferAngleCTF,
which is the Equatipn pf the Node.

Operation.
Asthe Sum ofthe Sides T C-}-*C F Co-Ar. 59—8.229148
TotheirDifference ~  ---------- 50--1.748188
0 7 «
So t. of halfZ oppofite Angles 33 19 44—9.857961
To t. of halftheir Difference — 31 5815—-9.79529?

Rpmaips Equation of the Node 1 21 29 SubtrailL

This Equation is always to be added to the firft Equa-
ted Place ofthe Node, ifthe Double ofthe Annual Argu-
ment be leis than Six Signs ; but fubtrafled, if more. Or
with the Diftance of the Sun from the Node enter the
Table ofits Equation (which I have made according to
above Direifions) and take out the Equation, which ap-f
PT’d to rnc 6r's Equated Place according to its,Title gives

k elUe Piace t'le Moon’s Afcending Node. Note, add
fhe Co-Ar. of the Logarithm of the two Sides, to the
Logarithm of their Difference, and that Sung Thall be a
confiant Logarithm 9.977336.

VAR {7» 7%
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wy. 1o find the Inclination of the Limit,
Aftrpn. pag. 550.

[II'*HE Inclination of the Moon’s Orb with the Ecliptic,
x when the Nodes are in the Sun’s Quadratures, is 4A
59'35". And when they are in the Syzigias 5° 17'20":
therefore the greateft Inclination above the leaft is 17'
45"j and according to this Limitation I have made the
Table OfInclinatipnpfthe Limit, which enter with the
Annual Argument of the Node, or Diftance of the Sun
from the Node, which in this Example is 10J. 20'040' 16",

and takeout the Inclination of the Limit, 12' 1s".

1S. prom the true Place ofthe Moon in her Orbit, fub-
tract the true Place ofthe Node Ilaft Equated, and the
ILemainder is the Argument of Latitude 3 25° ar' r5".

19.With the Argument of Latitude take out ofthe Ta-
ble the limpie Latitude, as alfo the Increment or Parts to
be added, and referve them till anpn. Greg- 551.

20. Before we can find the Moon’s true Latitude, we
muft find the proportional Part of the Increment thus.
As the gteateft Inclination ofthe Moon’s Orb and Eclip-

tic above the leaft, viz. n' 45"

To the prefent Increment as found by Precept 19.

So istheprefcnt Inclination pf the Limit as found by the
17, To the proportional Partofthe Increment, which ad-
ded to the Simple Ijatitude, as found by the 15>, and it
gives the Moon’s true Latitude,

it. With the ArgpmentofLatitude enter the Table
of Reduftion, and take out the Reduftiop, and alfo the
Excefs ; then, for the proportional Part of the Excels by
the Lpgiftical Logarithms, fay,
As the greateft Inclination of the Moon’s Otb above the
Jeaft, w'%. 17'45",
Js to the preftnt Excels:
So is the prefent Inclination ofthe Limit as found by the
j7 above, ' b /

TP
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To the proportional Part Of the Excefs, which added te
the fimple Redudion, gives the true.

22. According to the Title ofthe Table of Reduition>
apply the Reduition to the Moon’s Orbit Place, and you
will have the Moon’s true Place in the Ecliptic: as you
may the better perceive by tracing the following Ex-

amples.



(3°)
The firft Example of %e Sun and Moon’s Place.

z
Equal Time Long. O Anom. O

vy o " PIE 0 /t
Anno 1729 9 20 56 32' 6 12 42 37

January 1 59__0j___ 59 8
Mean Mot- 9 21 55 40; 6 13 41 45 Anom. o
Equat, add M % 9 21 55 40 Long, f-O,

O true Plae, 9 22 23 &ii 5 s*75y5'Apog. D

Equal Time Long. D. Aal°g. ¢. Node J.
[ ¢ t'If_Oi//( 0 / f

Anno 1719 2 10 19.39 1 4 4= 20 {0 5 4s 59

January 1 1j 10 35 6 4] 3 11

Mean Mot. 223 30 14 [ 749 110 25 45 48

1 Equation — ™Ml + 4 50 — 2 18

2Equated I 223 27 S3 I 7 53 5 to ot 43 30 Node Equat,
2Equationf.  — 20 +_ 7 g3 57 9022 y; 46 Sun’s Place.
JEquated2 2 23 25 23 I 15 32 48 10 26 4° 6 O1PB

3 Equation!.— 43 9022 23 46 g x3 20 3, Double.

J Equated3 =z 23 24 40 g 14 29 55 2 6 39 28 Complement

4 Equation £ 3 4 53 4 28 59 5o — 1 21 29 2d Equa.fub.

J Equated 4 I 100 io {0 24 22 1 Nod.true PJe
5 Equation f.

Eccentricity — — __ 45397
J Equated 5 Mean Anom. — — ]/ 70 51" 52ff
6 Equation f. Inclination of the Limit, ------- is  2tf
5 Equated 6 Simple Latitude------- — 4 30 37
7 Equation f. Increment------- — — — 16 r
Jin herfrb. 2 19 43 16 EXcefs — -y — - 3<f
ylorthNod. £ 1Q 24 22 I Ag the Greateft 17745" Co-Ar. 4709
ArglLatitud. 3 25 21 15 To Increment 16 1 — — 5736
“gr.Lat. NP. 4 41 5o So Inclination 12 26------- - (856
Bed. add + 5 29 Tolncremettt tr i; --*- 7281

Eclipt. Place] S 19 4s 45



Equal Time Long. ©.

T o0 1"
Anno 1729 9 20 56 31
January z i 58 17
Mean Mot. 9 22 54 49
Equat. add So §

© true Plac. 9 23 24 54

Equal Time Long. D-

Cou o/
Anno 1729 2 jo 19 59
January 2 2.621 10
Mean Mot. 3 & 40 49
1 Equation __ 3 3

5 Equated x 3 g 37 4

2 Equation f. - r 54
J Equated2 3 6 35 52
3 Equation f _ i 42
J Equated 3 3 6 35 10
4 Equationf. — 35538
UEquated 4 3 2 39 32
5 Equationf. _ 34 34
J Equated 5 3 2 14 58
6 Equation/. 7“ a5

D Equated 6 3 2 12 53
j Equation f 11
J>inKerOrb 3 2 12 2

NorthNod. f 10 24 20.10.

Arg. Latitud 4 7 51 5
Tr. Lat.N.I>. 4 6 22
Redut. add

Kclipt- Place 3 4 g I;

Example 2.

Anom. ©-

B O 1§
6 12 42 37
i 58 17
6 14 40 54 Anom.D
9 22 54 49 Long. >0O-

3 8355 Apog. 2

Node J

I, 0.
20 (0 25 48
22 $
4+ 10 25 47
10 — 2
52 10 25 40
54 9® =3 24
210 27 a4
4 925 29
56 2 4 30

Appg D.

0 7

7 4i
13

I 7 55

+ 5
I 8 o
o®25 a4

8 15.24
5 0 48
029 11

7 16
15 17

H

59
21

38
27

I Node. Egnar.
54 Sun's Place.
4’ ® a <B.
20 Double.
34 Complement-

43 — 1 £0 1 id Equa- fub.
35 10 24 20 1o Nod. true Pl,

Eccentricity — — 45’73
Mean Anom. —l —1 i st 17 3j
Simple Lat. 3 56 21
Inclination jA
Increment 13 58
Excels 0 46

AstheGreateft 17'45" Co-Ar. 4769
To Excefs 046 —. — 18935
Solnclinat. — 1243 — 6371
To Excefs add 033 — — 20381

X

+
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SECTTION IL

A Problem of the Sphere.

IVE K, Two Altitudes of the Sun upon any Azi-
muth/with the Time between them, to find the

LatitudeofthePlace.

Example, Suppofe July il, at «c3% in the Forenoon, 1
obferve the Sun’s Altitude 520 59’5 and at 2 in ths After-
noon the fame Day I obferve it 490 51- What is the

Latitude ofthe Place of Obferyation?
In the following Figure, A reprefents the Time and

Place OfthefirHObfervation, Bthefecond, P the North

Pole, Z the Zenith, in which Triangles are given, AP

700 58' the Complement ofthe Sun’s Declination, or its

Diftance from the North Pole, at the Time of the firft

Obfervation; BP 71a v, the Sun’s Diftance from the

North Pole at the Time of the fécond Obfervation, with

the included Angle at P, viz. APB, 520 30’ the Time be-

tween the two Obfervations: Alfo in the Triangle AZ B,

therearegiven AZ370V'the

Complement of the Sun’s

Altitude, or its Diftance

from the Zenith at the

Time of the firft Obferva-

tion, and BZ 400 9' the

Complement of the Sun’s

Altitude at the Time ofthe

fécond Obfervation, to find

Z'P the Diftance of the

Zenith from the Pole equal

to the Complement of the a

Latitude of the Place ofJ1 B

Obfervation. Butbeforewecanfind Z P, we muft find

the SideAB, and the Angles at A and B. This may

be effected two Ways 5 firi%s as I have Ihewed in Pro-
blem



Heni 16 ofmy Doilrine of the Sphere; The other Way
« wrought by the verfed Sines, as I Hiall Jlew following.
Tirft in the Triangle A P B, to find the Side A B. This may
be done by letting fall a Perpendicular from the Angle A
upon BP, as AC]J orelfe BD from the Angle B upon
the Side AP, for both will produce the fame Thing.

Operation.
o |
As Cr. PB - - 7= I— p-5,3<>5tfiy
To Radius -------- $0 0—x00000001.

So C/: ADPB - 5, 30— 9.784447?
Tor. DP - - Sub. 60 32—10.247886-"

From AP --------- - 70 58'
Remains AD ----- 10 ¢ *
As CfDP - 60 32 Co-Ar. 0.308108
To Cf. AD — 10 26 - - - - 9992759
To CfBP ------ sr i ----9512275
To CfAB ----- 4P 26 --------- 9.813142
Or by letting fall the Perpendicular A C.
AsCt. AP 1I—— 07058 - - 9.53779;y
To Radius  ------ —I 90 6 - - 10.000000C
So Cfz_ APC — 5230 - - 9.784447?
Tor. PC. Sub. *...» 6028-"- 10.246655A
TromPB ------—--- 71 1
RemainsCB '———io 33
As Cf: PC - 60 28 CoAr. 0.307242y
To C/CB -——i 1033 - - - 9.992596C
SoC/ AP - 70 58-- - -9.513375?
*o Cf: AB- 4926 -- - - 9.813213A

Secondly, by the TablesofVerfed Sines.

To folve this Cafe without the Helpofthe Perpendicu-

lar, has been,long fince hinted by Gunter, Speidelt Gslii-
hrax”, and ColUkfi (fee Collins’s Seilor on a Quadrant,
Pag. 88:) and fi[[ce them by Sir Jonas Mooret Harris, Cic-

J? Ra'’
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Rule.

As the Cube ofthe Radius, Is to the Reflangle of the

Sines ofthe Comprehending Sides:
So is the Square ofthe Sine of halfthe Angle contain’d,
To halfthe Difference of the verfed Sines of the Third,
and ofthe Ark of Difference between the two including
Sides. Which is thus :

Doublethe Logarithm Sineofhalf the Angle given,
and thereto add the Logarithm Sine's of the contain’d
Sides, and from the Left-hand of the Sum, dalb out or
rejefl 3, for the Cube of the Radius, fo there refis the
Logarithm of half theDifference ofthofe two verfed Sines,
which half Difference doubled and added to the verfed
Sine of the Difference of she Logarithms of the containing
Sides, gives the N. verfed Sine ofthe Side fought.

Opération.

Given Angle A P B 520 30' 19.291412

. e GAP 70 38 - Sine 9.,975583'
(E’tven gldes sp I { gme 55'5D57t3)
Sum isf of-------- D 4 *e 9.242708,
NaturalSineof - 10 4 js = -ccceeee- 1747939
Doubled is —— = . r. . ,3495878
Diff of the Sides 0 3 Verfed Smeisadd. - - - 4
Aum IsN-Verfed/. 49 =Side A B - 3495882

Secondly, for the Angle ABP.
o- |

As/. AB - - 49 2<i Co-Ar. 0.119387-> Or it maybe
To//.. APB 52 30 ----- 9.8994tf7/fbun,d by the9th
So/APi — 70 58  ------ 9.975 58 3>PrOblem of my

----------- —~nDoflrine of the
To/£. ABP 80 51--- - 9.994437-"Sphere, Sfl.
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3- For the Aiigle BAP.

As I. AB 490 26' Co-Ar. 0.119387*>
Tof o APB 53 3Q-m 9.899417<
So/PB — 71 - 9-957r3C

To//,BAP 80 57 9.994567"

4. For the Angle ZAB. By Prob. 9. ofmy aftron.

Side iubtend. the required ¢,ZB 4%0 9' A B 490 26&f
ITM 4% A Z 37 i

% 6 12%

X 12 25
Z 15 17 b6 12=
X 13 52

/ AZ 370 1' Co-Ar. 0.22,0369 -
/ AB 49 26 Co-Ar. 0.119387 f

/- Z 26 17 - - 9.646218
~AX . 13 5~--mee- 9-379<iot (
Sum Logarithms -------- 19-365575 >
Sine — 28 48 —-------- 9.6827875 -

Doubleis 57 56 Z. ZABfub.
BAP 80 57 from

ZAP 23 21 Rem.
5. For the Angle ZBA.

Side Pubtending the required  s-- ' BZ 40° i

AngleisAZ ——— —
1 18 50% B A 49 26
s, 4 Ot
------ 9 17
Z23 9 4 5%
' X I3 54

F 2 /BZ
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fH71 40 S Co-An - -0.1905St .-Thethree Angles
/BA 492tf Go-Ar.- -0.119387Xat the Zenith are

/ Z - 239 ------- I'i- -9-594547 Sthus)

/X - 17529.375%80i’AZP 1450 Q'
ZoftheLogarithms - - 19.284116XE Z P 132
Sineot 26 i ---- 9 642058**"AZB 84 4
Double 52 2=Z ZEA. Z 360 00
ABP 80 51 Provestheworkright.

ZBP 28 49

6- Laflly, for the Side ZP, being the Complementofthe
Latitude ofthe Place of Obiervation.

Asf. Z P B 30° 0 Co Ar. 0.301029

To/ — Z B 40 9 - - -.- 9809419

So/ IL ZBP 28 49-------- 9.683055

To/ - ZFP S8 26---—-—--—- 9-7935°3

From — 90 O

Remains------ 51 34, the Latitude ofthe Place North.

And thus may the Latitude of the Place be found with-
out the Meridian Altitude, by taking thé Sun’s Altitude
twice in the Forenoon,, or twice in the Afternoon ; or bv
the Moon alone, or by the Moon and any Star, or elfe by
the Altitude of two fixed Stars or Planets, for their Dif-
ference of right Afcenfions [ha,ll be the Angle at the Pole 5
and then the Tilings given and required in the Triangle,
are the fame as above, which needs no Example.

S E C T. IL

'T% Ufe ofthe Tables ofthe Satellites of VG
ter and Saturn.

T" HIS Part of Aflronomy was entirely unknown to
x the Ancients, rili abOut the Tear i6ro, when Ga-i
fl<ett$ in Italy firft difcover’d that fitftier was
Mvirotfd with four Moons or Satellites ; and in Germany

py iiiiiijn Marius, By Help o1 the Teleicope, without
which,
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which, by Reafon of JufitePs Splendor, and their fmat
Diftance from him, they are not to be difcerned. Thus,
they being difcovered,it put our Moderns upon examining
their Motions, and framing a Theory, which is now fuffi-
ciently done ; and I can now (when Jufiter is not too
near the Sun) lhew them upon Demand to any one that
is minded to be Fatisfied of the Truth hereof. The Cir-
Cum-Faturnials are in Number Five, which by reafon of
their great Diftance from the Sun, and the Smallnefs of
their Bodies, are not to be feen but by the Help ot very
long Tclefcopes; the diligent Cajjini was the firft that
faw the U 2, 3and 5 Satellites, with a TeJefcope of
17 Feet, about the End of OFtoierin the Year t6~x. But
the 4th of Saturn’s Moons was firft difcover’d by Mr.
Hugcns, Anno 1d55. Thefe Satellites of JiJiter, as well
as of Saturn, are called Secondary Planets, Moons, or
ConcoinitantS', for they constantly keep clofe to their re-
fpeftive Primarys, and always attend upon them in their
Circulations round the Sun; andin the mean time each
of them performs his proper Revolution round his proper
Primary - The, Earth indeed has only the Moon to keep
her company, who never forfakes her in her annual
Courfe round the Sunj and while fhe attends upon us,
Jhe performs proper Circulations ofher own round the
Earth, in the Space of near a Month. The Satellites of
Saturn have alfo been feen in England by means oi that
Telefcope which was given to the Royal Society by the
SDutch Aftronomer, Mr. Hugens, whofe Length is 1%5
Feet, by which nearly a perfect Theory oftheir Motions
are fettled 5 and from thofe Obfervations and Theory, ]
have formed thefe Tables of their Motions. , To thefe Sa-
tellites belong peculiar Phenomena, which are thefe:

i. That they cannot be feen with the naked Eye. 7% That
they cannot always be feen by them that' look at them
thro’ a Telefcope. 3. They always appear in a right
-Line with their Primary, fome to the Right, and fome to
the Left-Hand. ; at other times, all to the Right, or all to
the.Left-Hand. 4. That they are continually changing
tb=ur apparent Diftances from their Primaries, feeming
atone time to be near, and at another time further remo-
ved. 5. Thatastheyarc viewed by us from the Earth,
ihey fecm to go fpmetime.s to the Eaft, and at other

times
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tmies to move to the Weft. 6. That when you look at
them with two convex Glafles, they always appear of] the
contrary Side of their Primary to what they really are»
‘7- That Regard is to be had to the different Situation of
the Earth, and the Place of the Obferver, from thefe
Pheenomena of their Places ; for fuch a Phenomenon is
fooner feen when the Earth is-nearer to it, than whenitis
removed from it. See the Theoryof Jupiter in my Sy-
flem of the Planets, Aemonftrated Plate 10. Figure 4.
8, Thatwhen 7 is in the Nodes ofthe Satellites 210,
the Sun is in the Planeof the Ring, from thofe Places;
therefore the right Afcenfion and Deciination is computed»
9. Asfaras can be Aifcovered by us at f0 great a Diftance,
the Orbit of thefe Satellites appearing little or nothing ec-
centric; and by comparing the Periods oftheir Motions
with the Periods of our Moon round the Earth, and the
Periods of Jupiter and Saturn with the Period of the
Earth round the Sun; the Inequalities in the Motions
of thefe Satellites, may be deriv'd from the Inequalities in
the Moon’s Motion defcrib’d above in her Theory. Thefc
being their chief Phatnomena.

We well know that the Motion of thefe Satellites are
Aifturbed by the Sun afling upon them, and alfo by each
other’s Attraflion, and by the Attraflion oftheir Superi-
ors or Primary Planets; but thefe Things being' more
phyfical than aftronomical, [ Thall not trouble my Rea-
der with them at this Time, but refer them to Sir Ifaac
Uewton's Philofophy, and Gregory's Elements.

The third Satellite from Jupiter is ofthe firfl: Magni-
tude, the firft ofthat nextto his Body is the fécond Mag-
nitude, the fécond Satellite is ofthe third, and the fourth
or outmoft is ofthe fourth Magnitude. By thefe Direfli-
onsit will not be difficult for an Obferver to diftinguiftr
one Satellite from another. And the Hugeuean or fourth
of Saturn's Satellites, is the greateft ofhis Guards.

As the ]) (the Earth s Satellite) is carry’d round the Sun
along with the Earth in a Year, fo are alfo the Satellites of
Jllpiter Saturn carry A round theSun in the times of
their refpeflive Revolutions oftheir Primaries. And for
a Demonllration hereof, I have framed the following Dia-
gram after the Nature of my Lunar Inftrument, which
Wiilmaketheir Motionsvery plain and eafy 5 in which



I€&t S reprefent the Sun, A the Earth’s Orb, B Jupiter\
Orb, divided into the 12 Signs of the Zodiack, the Index

C is moveable, and lieth under the Orbs of the Satellites,
and terminates at D, on which Jufiter at D moves round
the Sun, and carries his four Satellites along with him5
the OUtmoftOircle from Jupiter at D reprefents the Zo-
diack marked with the ia Signs thereof, which I call the

Za.
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Zodiack ofthe Satellites, and the other four Circles with-
in the Zodiack are the Orbits of the four Circum-jovials
defcrib’d at their proper Diflances from Jupiter’'s Body’
as marked with i, 2, 5, 4, and are Cwhen made as an In-
flrument) moveable Circlesof fine Card, iyc. DE re-
prefent Jupiter’'s Shadow, the Conical Point at E js al-
ways diametrically oppofiteto the Sun, into which Shadow
every one ofthefe Circum jovials are immerfed almoft eve-
ry Revolution. And as Jupiter by his Heliocentric Mo-
tion is carry’d round his Orbit, which is always in Con-
Jeqiientia, the Vertex ofthe Shadow at E lieth in a right
Line with the Index S D, and the oppofite Degree to the
Heliocentric Place of Jupiter upon the Zodiack of the
Satellites muft be fet to the Line S C upon the Index
SCD. Ifthis Projection be drawn according to this Di-
reilion, and pafted upon a Board, and the Index SD be
the Radiusofabout 6 or 7 Inches, and the reft of the In-
finiment proportional, and a Thread from S, and another
from D, it will very juftly reprefent unto you the Motions
ofthe Earth, Jupiter and his four Satellites. The like
may be made to reprefent the Motion of the Earth, with
Saturn and his five Moons.

The greateft Latitudes of Jupiter's Satellites from the
Line of their utmoff Elongations, paffing thro’ Jupiter's
Center, I flate in Semidiameters offupiter, thus, viz.
ofthe firft 4, of the fécond the fame, of the third |! and
ofthe fourth and outmoft v|: This Latitude of the fourth
caufeth it to pafs by Jupiter, without falling into his
Shadow, two Years in every fix.

Alfo Saturn’s Moons, befides that they cannot be feen
but by very long Tubes 5 the Plane of the Ring in which
they arc moved, is at fuch a Diftance from the Plane of
the Ecliptic, that it is very rare that any of them falls
into the Shadowof Saturn: which holds true moft espe-
cially in the two remoteft, whereofthe Hugenian Satellite
is one, whole Place I Thall ]hew how to calculate by and

by.
P R E-
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PRECEPT I

She-Aiiig how to calculate the Diflances of]Jupiterh Satel-
lites, audio AifiinguiJbone from another.

A 4T Defign is here only to fliew the ingenious Obfer-

ver how to find at what Diflance from Jvjiter
each Satellite appears, that fo he may not miftake one
from another.

t- urom the [ ables in my compleat Syflem of]Jlflrono
my to the given Time, calculate the Heliocentric Place of
Jujitery asis there fliew’d, from which fl%trad the Ra-
dical Placo j\/l i5022,57" and referve the Remainder
till anon.

2. To the fame given Time, that you found Jujitefls
Heliocentric Place to, colled the middle Motions of the
Satellite from its refpedive Table into one Sum, to which
Sum, add always (after the Radix 16'84) the Difference
between the Heliocentric Place ofthe Radix, and theHe-

Jtoceritric Place at the givert Time juft now referv’d - this
Sum is the Place ofthe Satellite at the given Time, to
anfwer our prefent Purpofe. From which Place of’the

Satellite, fubtrail the Heliocentric Place of Jupiter at the
given Time, what remains is the Diflance of the Satel-

lite from Jujiter ; with this Diftance enter the Tableof
fireh Sarehies Dilanca iR e hasepellive Spit
Jiter in Semidiametersand decimal Parts. Here note, That

ifthe Diflance ofthe Satellite from Jnjiter be lefs than fix
Signs, it is then in Confequence of Jujiter-. but if the

Uflhnce be more than fix Signs, it is in Antecedence
as tl?ne fgl Ta]gle wiﬂ more I%lﬁy direct you. ntecedence*

Exam]jie.

1= €rTui, SccTfer 15d ph 1=§" i6=fved with my

for and two cO[]vexGlafles, the 2fl -d and
4th o™ s Satellites (the firfl beiiic at that time

eelipfed) how were they by my Satellite fables ?

G 0]s-
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Opération.
Equal Time Long ¢ Anom. %t
ﬁ 0 , " _r 0 7 /Z

1728 i 26 §6 17 7 «<i 48 53
Dec. 16 Biff. 29 10 48 29 9 37
Hi 9 i 52 I 52
/ >
i48
M. Mot. zZ 26 8 578 X6 00 22
Equat. add. 5 B5 5s
% Helioc. 3 1 34 55
Radix ftib, 5 13 22 57 )
I-aRadix 9 18 11 58

Equal Time Satellite 1. Satellite 2. Satellite 3. Satellite 4.

Ff oo 7" con s QV ffz oo 10

1728 11 239 1 2 81554 62 46 57i 3 24 19 14
Decemb. 81732 1ti 212234 7 8192911 26 57 38
Days 16 B[[I. 7 7 53 54 9 II 57 23 4 13 59 14 517 4°
Hours 9 2161638 y 7159 3 x850 16 8 329
Min. 1 8 29 413 2 6 54
Seconds 48 6 47 323 140 43
Sum ---- 514 36 50 0 19 42 30 7 S 59 40 4 4 39 3=
V aRadix 9 18 IT 58 9 18 11 58 9 18 II 58 9 18 II 58
Satellite 302484810 7 5428 4 27 1138 i 2251 36
% Helioc. 3 13455 3 13455 3 13455 3 13455
Diftance. 5 11353 7 61933 i 25 36431021 1641

Hence, it appears by the Calculation, that the firfl: Sa-
tellite was at the time of the Obfervation in the Shadow,

becaufe its Diflance. from Jupiter

's Heliocentric Place

WaslefslhantheSemidurationor Half-Stayinthe Sha-
dow 9019' 22", andfo ofthe other three.
The 2d and 4th were in Antecedence, and the third Sa-

tellite in Confequence offupnter :

But appear’d on the

contrary Side of hif}”» for the, Reafons above given.

1
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a. The Satellites otSaturn may be found, as I Irave
fhewed in Jtipitefsi with this Difference only, that as
Jupiter's Satellites are immerfed into his Shadow, and
Saturn's feidom are, that you work with Saturn'# Geo-
centric Place, and you will have the Diflance of his Moons
from him, and alfo from each other ; however, to fatisfy
the Curious and more Inquifitive, I Thall here Thewthe
Method ofHtigenti improv'd by Dr. Halleyi in the Pbilof
Jranfact-

1. By the §th Precept of my Cemfleat Syflem ofHflro-
nomyi find the true Geocentric Place of Saturn to the
time propofedj ,from which Tubtrait always the Place of
the Apocronion (as they call it) ii f2 200 2,3'48i', *he
Remainder is the Diftance of Saturn from the Equi-
nox of the Ring. Ib which Place or Remainder, find
the right Afcenfion and Declination by the 2d and 3d Pro-
Klems ofmyBookbeforecited; only here obferve, that
you make Ufe of 310 for the Obliquity or Inclination of
this Satellite, inflead of 250 zg,.

z. To the RightAfcenfion thus found, add the Place
of IheApocronion 1 rf20015'48", the Sum Ihallbe the
Longitude of the Satellites Apogeon ; then lay, As Ra-
dius, to the Sine ofthe Declination (found to the Obliqui-
ty 310) So is 8, To the greateft Latitude in Apogeon or
Perigeon in the Parts of the Semidiameter of the Ring.
Or fo is 18, to the Parts of the Semidiameter of Saturn's
Globe.

3. To the given Time colled the middle Motion of the
Satellite, and from it fubtrafl the Place of the Apocroni-
on 11 202348, the Remainder will be the mean Ano-
maly; with which, in the Table ofthe Moon’s Equation
In my Compleat Syflem ofHftronomy, take out the Equa-
p°n anfwering thereto, and the Half thereof added or
1ubtrailed t0 or from the mean Motion, according to
the Title of the faid Lunar Table, gives the true Mo-
tion of the Satellite, from which Pubtrafl the Apogeon
as found i[] ¥se lafl Precept, and if the Remainder be
InorethanfixSigns, the Satellite is Occidental 5 if lefs,
Oriental : Then as Radius, to the Sineofthe Remainder,
fo is 8, to the Semidiameter ofthe Ring; or 18 to the Se-
midiamiter of K Globe, that the Satellite is to the
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4- As Radius, to Co-Sine ofthe Gid Remainder, fo is
tYs greateft Latitude from the Line ofthe Anfe, found by
Precept 2 to the Latitude fought. Example, Anno 1657,
J\lay 19, New Stile, about 10 at Night, Mr. Hugens ob-
ferved the 4 Satellites very near to T> o[ the Weflern
Side, and very little above the Line of the Anfee,

Operation.

Anno 16'ti May 94 9h 40' P. M- at London.
o

r >
Saturn's Geocentric Place —- 5 28 53 8
Apocronion fub. —_——- > — i1 20 23 48
T? ab Equinox of the Ring === 6 8 29 20
Right Afcenfion anfwering - 6 7 17 O
Place Apogeon = ------ — 5 -1 40 48
Declinar. South - 4 22X 0
Greateft Latitude in Apog. A%s
Radix —— 1631 1 0 48
Mot. for Tears fub. - 24 8 29 35 15
Remains the Radix Itf57 4 I 1s 41
May — —_— 6 9 14 ¢
Days 9 6 22 XT. 33
Hours 9 8 27 59
Min. 40 " 37 38

M. Motion ~ § 12 44 1y
Apocr. fub. x1 20 23 48

Anom. 5 22 21 ¢
18 23
5 12 2(i 54
s 27 40 48
Rem. LLi4 45 4* Occident.
Comple. 0 15 14 *4 fieforc tne APOKec

True Latitude North V% Parts of the Ring,
Here
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Herefollows a Catalcgue of the Obfervations from which J

ConfiruAed tiefe Jfables ofthe Satellites of Jupiter and
Saturn.

ZfNtio 1657, May 19, N. S. about 10 at Night, Monf.
'z ji Hugens, with his long Glaffes, obferved the 4 Sa-
tellites of Sattirn a little above the Line of the Anfe,
and very near to Saturn on the Weftera Side, that Planet
was then in m* 280 53" S".

Hnwo 1658, Mar. 11, N.S. at 10 P. M. MonC Hugens
obferved the fame Satellite a little to the Eaft of Saturn,
and on the South-lide of him.

Hnno «i59, March 14, N.S. 12h P. M. attheiYsa<?,
Monf. Hugens obferved the 4th Satellite about one Dia-
meter of the Ring under Saturn: but it was gone ib far
to the Weftward, that he concluded, that about four
Hours before, or 7h 40' at London, it had been in Peri-
220.

& Hnno 1049, March 22d woh 45'P. M. this Satellite was
a whole Diameter above the Line ofthe Anfte, and the
Perpendicular thereon fell nearly upon the Extremity of
the Eaftern Anfe.

Anno t682,November 13* 13hP.M. Dr. Hallsy obferved
Saturn's 4th Satellite in Perigeeo on the North Side of
him j and a Perpendicular let fall from it on the tranf-
verfe Diameter ofthe Ring, fell upon the Middle of the
dark Spot of the following Anfze.

Again, November 21* 16h 15' P. M. this Satellite was.
on the South Side, the Perpendicular on the Line of the
Anfe fell on the Middle of the dark Spot of the Weftern
Anfe; and the fame Night at 19h, the Perpendicularfelt
Jrecifely on the Center ofSaturn-, it was now in Apogeeo.

Hnno 1i83, Jan. 24, at 8 at Night, he obferved this
Satellite in Apogeeo, the Perpendicular on the Line of
the Anfe fell exaflly on the WefiernLimb of 1% and
at yh 30> the faid Perpendicular fell within the Globe
more than half Way to the Center, and diftant from the
Line of the Anfe towards the South, about one Dia-
meter of the Ring,

Hnno 1<583, Feb. [] 8h 10' P. M. this 4th Satellite was
in Apogzo, and about one Diameter of Saturn's Ring to
the South. Hnno
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Lgan714, -April 4d21h 30' N. S. Monf. Cajfinit at
the Royal Obfervatory in France, obferved the innermo%
of i Satellites in its inferiour Cohjunaion with Saturn,
he was then in T 50 23'32" by my Tables, and the fame
time the fécond Satellite was in its fuperiour Conjunflion
with Saturn.

Annoijinrt M. CajJini obferved the third Satellite of
Saturn, April 4d wob N. S. to have newly pais’d its infé-
rieur Conjunflion> with Saturn, and a Perpendicular from
it fell on the Extremity of the Weitem Anfe, fo that
at about 5b P. M- it was with the Center of Saturn then in
JR 50 27" R, and confecjuently AeSatellite was in x 5*
27.

Anno Ijij, March 25dxth P- M. M.CajJiniobferved the
Hugenian or 4th Satellite in Apogzeo, and did immerge
behind the Body ofSaturn, he was then in jjr 200 3' 33"R.

Anno ini¥s,May 61, 12hP. M, CajJini obferved the 5th
or outmoft Satellite in its fuperiour Conjunition with
% he being then Retrograde in Kg 40 32'45".

~"«001718, Ajril 21d oh 4', Mr. Pound <x Wanfted, by
Help ofthe Royal Society’s 125 Feet Glafs, Obfervedthe
3d and4th Satellites of T? in Apogaeo, a little paft their
Conjuniiion with Saturn. The nrft was Northward of the
Line ofthe Anfe 5 and therefore in the Apogeon Semicir-
cle diftant from the faid Line | of Saturn"s Semidiameter,
and about a Semidiameter of the Ring from the Weflern

Anfe.
The ad was a very little Southward of Ae Line ofth©

Anfe (and therefore in the Pefigeon Semicircle) above a
Semidiameter ofthe Ring from the Weftern Anfe, The
3d, ift and ad, were in a Areight Line.

And, Ajrilzzi nh v/ P. M. the four innermoft SateL
lites were all Eaftward of the 2d and 4th in Ae Apo-
geon, and Ae ift and 3d in the Perigeon Semicircle: The
5th or outmoft Satellite was at this time near its greateft
Elongation Eaftward.

The Tables of the Satellites of JuJiier Thave deduced
ofrom the Obfervations of Mr. Flamjledt confirmed with
abundance of my own.



A Table Ofthe Mean Motion ofthe Moon

Years

A
1681 6
10

<
D
@
=

Long. D.

0
I
II
10
29
22
I

/
45
8
32

55
28
o<
j4
37
II

34
57
20

54
17
40

3

37
0

23
46
20

43
6
29

VA

A
48

S O = O MO O ST W e O PO 0 authd N O

C 47 )

Apog: D-

P

15
25

27

19

10
21

12
23

14
25

16
27

18

29
10

21

12

45

35
26

18
49
39
29
20
5»
42
32
23

54
45

35
26

57
48

38
28

50

31

52
42

~
1

Nww oo

—
O:O O - -

3

Node

Q
24

»5
26

17
28

i9

10
21

12
25

14
25

16
27

18
29

10
20

53
34

14

31

12
52

29

9
50
>0

47
28

45
25

46
23

43
24

41
21

Il

35
52

26

49

23
29

46

20
26
43

0

17
23
40

57

14
20

37

54
IT

17

51



(4«<)

A Table ofthe Mean Motion ofthe Moon

Years Long. J. Apog- 3. Mode 5.

1708 "5 4 I 5n 8 93 5 34 0 12 2 8
1709 9 26 45 3410 3 52 sI1 22 39 14
1710 Z 6 8 38II 14 g 55 H 3 j9 31
1711 6 15 i 40 O 25 II 45X 73 59 48
171210 24 54 45 2 5 51 30 ¢ 24 40
ms 3 17 28 24 3 16 38 8 9 ¢ 47 0
1714 7 26 ix 27 4 27 17 58 8 45 57 28
1715 o 6 14 g 6 7 57 49 7 26 37 45
1716 4 s 37 3* 7 18 37 40 7 7 1s

1707 9 8 XU 95 3 29 24 12 6 97 o ~8
1718 1 17 34 1910 10 4 2 28 35 45
1719 5 26 57 2310 20 43 5 5 9 15 42
LJ20 xo 6 20 27 1 1 25 43 4 19 55 59
1721 "2 28 54 5 2 12 10 15 4 0 33 '}
1722 7 8 17 8 3 22 o 5 3 11 7 22
[7f3 1117 40 1l 5 3 29 55 2 21 53 39
1724 '3 a7 3 14 6 14 9 46 2 2 33 50
1725 '8 59 370 52 7 24 5§ 18 1 o 11 O
1726 0 iS 59 55 9 5 36 8 o 53 5 19
1727 5 8 22 5810 16 15 59 o 4 31 36
"1720 9 17 46 111 26 55 49101 15 [l &g
L729 2 10 9 39 1 7 43 2010 .5 48

1750 6 19 42 42 2 18 21 0tio 6 29 ?g
III io 29 5 46 3 29 2 I 9 17 9 33
1732 3 8 28 5o 5 9 41 5= 8 27 49 5°©
w733 S 1 2 29 ¢ 20 28 53 8 8 26 B¢
1134 0 x0 25 33 8 1 8 73" 19 7 2



Years

N

1755
1736

7737
1738
1739 1
174°

>74i
1742 1

1745

1744
7745
1746
'1747
1748’
1749
1750
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'=5d
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*760 4
17<80 U
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in Years Current.

/
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11
45
8
Zt
54
28
5
4
37
10
34

57
20

53
6

39
2
36

59
22

45
19
42

5
28

2

Apog.
o, 6
iz 9 1II
4 10 22
20 0 5
24 113
28 z 24
32 4 5
10 ¢ 16
13 6 26
7 8 7
9 9 18
sg 10 28
10 9
o1 20
8 3 /Q
47 4 1
49 5 Zg
54 7
5 8 '3
36 9 24
3911 4
42 0 15
46 1 z6
26 3 7
3° 4 17
34 5 28
37 7 9
15 8 19

T

=
~

O~ —NUT W Ao o oy
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16

58
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I

3i
12

13

34
24
75

S8
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1?7

4
32
22
3
45

I

Pt
o O~

NN B R G VOV O o0

3°
47

JO
27
44

50

24

4
47

21
38

44

18
35

58
15

32
3«
55

29
35



A Table of the Mean Motion of the Moon

Years

1752
17<>;
1764
1765
1766
1767
1768
1769
1770
1771

177€
1773
1774
1775
1770
1777
1778
1779
1780
1781
1782

1783
1784
1785

1786 2
178 ©
1788 0

N DO ocn-h%ﬁ

Il
=

O © oo.p:\INOmmo,po\xw

Long. %o

(=)

14
24

16
26

14

16
26

28

16
%6

59
22
45

42
28

Apog. J-
Il 0o
18{) 0 30
2211 II 10
25 0 21 5o
42 2 36
8 . 16
1y B o
15 6 4 36
2183
1i0 6 4t
411 17 22
43 0 28 8
46 2 8 48
50 5 19 28
535 0 8
6 10 54
J35 7 21 34
39 9 2 14
42 (0 12 54
201 2; 4t
23 1 4 20
27 2 15 O
30 3 25 4o
9 5 6 27
12 6~"17 6
16 1 27. 46
19 9 8 26

I .
35 1
26 0
16 0

48 U

38 II
18 10

Do
(=)
O O i DNW W DUl Oy~I -1 OO

S2 11

2 10
53 10
44 9
35 8

Node J.

Q

17
28

19

10
21

12
23

14
25

16
27

18

29
10

20

12
22

w

52

26

32
49

23

46

20
26

43

17
23.
40
57

14
20

37

54
1

17
34
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in Years Current.

Tears Long. 3.

- o 1m0 fe 0

i
1789 3 21 1 510 19 13 18 5 18
179 0 o5 11l 29 55 57 7 1s 58
1791 0 9 48 4 1 2110 3% 48 6 25 38
1792 1 8 2 Ia 38 6 7 x9

i 4 1 59 10 5 17 56
1793 9 I 44 47 0 3
r794 1 21 7 5o 5 12 39 4
1795 6 0 30 54 6 13 B 59 4 9 O
1796 10 g 53 57 8 3 58 4i 3 »9 57
1797 3 2 27 36 9 14 45 X2 3 0 34
1798 7 II 59 59 10 25 25 22 1II Uy
1799 11 21y, 43 0 6 4 53 1 21 &4
1800 4 O 36 46 1 16 44 43 1 2 34
1801 8 23 10 25 2 27 ‘311 15 0 ¢ 12
8o I 2 33 28 4 8 51T =3 52
1803 5 II 56 32 5 18 50 5611 4 32
1804 9 21 19 35 6 29 30 #6110 5 12
1805 2 13 53 14 S 10 17 18 9 35 5o
186 6 23 16 17 9 20 57 8 9 6 30
1807 II 2 39 21 II X 36 5 8 17 10
1808 3 .12 2 %4 0 12 16 497 27 so
1809 8 4 35 3 1 43 3 2007 8 27
1810 0 13 59 6 3 3 43 Xl 6 19 8
18n 4 23 22 10 4 14 23 2 5 29 48
812 9 Z 45 13 5 25 Z 52 5 10 28
183 ;. 18 51 7 5 49 24 4 21 5
B 5 T4 4 558 16 29 o4 16
181510 14 4 58 9 27 9 4 3 i 26

Apog. B. Node 3.

14
3
48

28
45

25
42
59

5
2z
39

19

36
53
59

16
33

5<5
13
50
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A Table ofthe Mean Motion ofthe Moon, &c.

Years Long. 3. Apog. B> Node J.

. C / [l/ 0 I r Q I n
1816 2 23 28 211 7 48 54 2 23 6 47
1817 v 16 1 4> 0 18 35 26 2 "3 43 =3
1818 11 z5 24 44 1 29 15 16 | 13 24 To
1819 4 4 47 45 3 9 55 6T 25 4 .7
1820 8 27 10 5 4 20 34 57 0 5 44 43
18t 1 6 44 30 6 1 21 g5y 16 21 5o
18225 16 7 33 7 12 1 20f0 4, 2
1823 9 25 30 37 8 22 44 1010 7 42 24
1814 2 "4 53 41 X0 21 9 18 22 #
1825 6 27 27 191 14 7 328 28 59 47
1826 11 6 5o 23 0 24 47 22 8 9 40 4
1827 3 10 2 26 2 5 27 12 7 20 20 2
1828 7 25 36 303 16 7 2 5 | @ 38
1829 0 118 10 9 4 26 53 34 6 I 37 44
1830 4 27 33 I1Z 0 1 33 24 ¢ 22 18 |
185! ¢ 6 56 5 7' 18 3 15 5 2 58 18
1832 1 16 19 8.8 28 T3 5 4 13 35 35
'833 6 8 52 5710 9 39 37 3 24 i g4
1834 10 18 16 OXI 20 9 27 3 4 ec .
1835 2 27 39 4t 0 59 18 S 15 31 J5
183 7 w2 7,2 11 39 9 1 26 16 3
1837 11 29 35 46 3 22 5 41 1 67’53 38
1838 4 8 54 49 5, 5 5 3+ 0 17 33 =5
1839 8 18 L1 53 6 ,5 45 21U 28 14 12
1840 0 27 44 SA 7 24 25 1201 8 ¢4 29
1841 5 20 B 34 9 5 I 4510 19 35 36
1842 9 29 41 3810 15 5 3510 0 il 53
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The Mean Motion of the Moon.
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The Mean Motion of the Moon

AN U pw e N NN

0o Vo ® ==

[

FEBRUARY,

LOl’lg. D. Agog- ».
07 ¢ Q 1
I 38 41 3 33 54
14 49 Xi 3 40 35
27 59 51 3 47 16
11 10 26 3 53 57
24 21 1 4 0 3g
7 31 4 7 19
20 42 11 4 14 O
3 53 46 4 S0 4
«7 3 21 4 297 22
0 13 5§ 4 34 4
13 24 31 4 40 45
26 35 6 4 47 26
9 45 41 4 54 7
22 54 15 5 O 48
6 6 50 5 7 29
19 17 26 5 10 10
Z 28 1§ 20 51
15 38 36 5 27 32
18 49 11 5 34 g3
I 59 46 5 40 54
25 10 21 5 47 36
8 20 56 5 54 17
4 42 6 6 7 39
17 52 4i 6 t4 20
I 16 6 21 |
7413 5 6 27 42
27 24 26 6 34 23
10 135 1 6 41 4
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in Months and Days.
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Apog. D-
o 17 F
I 6 41 4
3 6 47 45
1 6 54 z6
S A
21
7 7 48
% 7 4 29
31 7 21 11
6 7 27 52
4 7 34 33
16 7 41 14
5% 7 47 55
26 7 54 36
I8 1
36 8 7 58
I8 14 39
46 § 21 20
21 8 28 1
56 8 34 42
3 8 41 23
7 S 48 4
42 8 54 45
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The Mean Motion of-the Moon
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The Mean Motion of the Moon
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JUNE,
- @
Long I Apog. J. Nodo ». =
ke
S A T AR S R A
6 22 48 43 16 55 3 8 2 55 O
7 5 59 18 47 2 44 8 6 7
7 19 9 5317 9 25 8 9 181
8 2 xo 28 »7 16 6 & 12 29 3
8 s 31 317 ZZ 47 8 i5 39 4
8.aS 41 38 17 28 S 15 5e
11 52 s 17 16 9 8 22 0 6
g 25 2 48 172 a2 S50 8 o5 1 7
o 8 13 23 12 49 31 8 28 22 8
1o 21 23 58 17 55 12 8 31 32 9
11 @4 32 33 18 2 .53 8 34 43 IO,
m 17 45 8 1S 9 34 8 37 54 1l
0 0 55 45 W8 16 15 8 4i 5 12
o 14 6 18 18 2z 55 8 44 16 y;
o %7 16 53 18 29 37 8 47 26 '4
I 10 21 28 8 36 19 8 50 37 15
1 23 33 3 18 43 0 8 53 47 IS
2 6 48 3« B 49 41 8 55 58 17
2 1?2 59 p; 18 52 22 9 0 918
3 3 9 4s 19 3 5 9 3 19’9
3 16 20 23 19 9 44 9 6 3o 20
329 30 58 19 1§ 25 9 9 40 21
4 12 41 33 0p 53 6 9 12 5722
4 25 s 8 19 20 47 9 16 2 23
509 2 43 19 35 28 9 i9 12l24
522 13 18 19 43 9 9 22 25035
6 5 23 53 19 49 JO 9 25 34 26
"6 18 34 28 19 55 3 9 28 4527
7 I 45 420 3 11 9 31 5] 28
7 14 55 39 20 9 54 9 35 6 29
7 28 6 14'20 16 351 9 98 16130
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The Mean Motion pf the Moon

uowr

AUGUST.

(@)
g Long. D- Agog. D- Node J-

U A R S T A U
1 9 16 34 19 23 43 47 11 16 47
2 9 29 44 54 23 50 28 11 19 53
3 10 12 55 29 23 57 9 11 23 8
4 10 26 6 424 3 51 1 26 19
¢ Il 9 16 39 24 10 3211 29 29
6 1 22 &7 14 24 17 30 1 32 40
7 0 Vv 49 4 23 5411 35 g1
S 0 18 48 »4 % 3 35 11 39 2
g X I 58 59 24 37 16 II 42 12
10 X »5 9 34 24 43 57 lf 45 23
1 I 28 20 9 24 g9 38 I 48 33
12 2 11 30 44 24 57 19 I 51 44
13 2 24 41 i?2 25 4 011 54 54
14 3 7 51 54 25 10 4211 58 5
15 3 21 2 29 25 17. 23 12 1 g5
16 4 4 13 425 24 412 4 26
17 4 17 23 40 15 30 45 1 7 3k
18 5 0 34 15 25 37 26 12 10 47
19 5 15 44 50 25 44 7 12 13 58
20 5 26 55 15 25 50 48 12 17 8
21 6 JOo 6 0 9c 57 29 12 20 19
22 6 23 16 35 26 4 10 12 23 9
o9 6 27 10 26 10 51 12 26 40
24 7 19 37 45 26 17 32 12 29 g
x5 8 2 48 20 26 24 13 12 33 I
26 8 15 58 55 26 3¢ 55 12 3« 12
f7 8 29 9 3026 37 3012 39 23
28 9 12 20 5 26 44 7 12 42 34
29 9 25 30 40 16 50 58 12 45 44
so 10 8 41 5 26 57 39 12 48 55
51 10 21 51 50 27 4 20112 g 5
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SEPTEMBER.
Long > Apog ).
0 J gz 0/ f
5 2 25 0 27 11 1
8 13 o 0 27 17 42
I 23 35 0 27 24 23
14 34 10 0 27 31 4
27 0 27 37 45
10 ég gg 0 27 44 26
24 5 55 0 27 51 7
7 16 30 0 27 57 48
20 27 5 0 28 4 29
3 37 40 0 28 II 11
16 48 5 0 28 17 5
29 58 5o 0 28 24 33
3 9 25 0 28 31 14
26 20 0 0 28 37 55
9 30 35 0 28 44 30
22 4 10 0 28 51 17
5 51 45 0 28 57 58
19 2 20 0 29 4 39
2 1 g5 0 29 II 20
15 23 30 0 %9 18 I
28 34 5 0 29 24 42
11 44 40 0 29 s1 23
28 5z 15 0 29 38 4
8 5 5o 0 29 44 45
21 16 95 0 29 5y 27
4 *7 0 0 29 58 8
17 37 35 I 0 4 49
0 48 10 1 0 1 30
13 53 45 1 0 18 II
¥ 9 20 I 0 24 =52
1019 55 1 0 31 33

, (el)
in Months and Days.

Node p-

If
16
27
37
48
58

20
31

5i

14
24
35
45

5<5

17
28
38
49

10
21
3
42
53

14
24
35

~ =

oy W N — O
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62)
The Mean Motion of the Moon

OCTOBER.

Long. ]) Apog > Node

0 ] 0 0
1 r I /
I0 19 55 I 0 31 33 14 30
23 30 32 1 0 33 14 14 33
6 41 5 1 0 44 55 14 36
I$> 51 40 1 0 51 36 14 40
3 2 15 I 0 58 17 14 43
16 12 50 I 1 4 55 14 46
29 23 26 1 1 II 39 14 49
12 34 I 1 1 18 o 14 15
25 44 36 X I 325 2 14 &
8 55 II 1T 1 31 43 14 59

22 5 46 1 I 338 24 15
5 16 21 T 1 45 5 15 5
8 26 5i 1 I. 57 46 15 8
I 37 31 I 1 58 27 15 1II
14 48 6 1 2 5 8 15 15
27 58 41 1 2. 11 49 15 18
I 9 16 1 2 x8 30 15 21
24 19 5 1 2 25 Il 45 24
7 30 26 1 2 3 52 15 27
20 49 1 1 2 33 33 15 30
3 51 30 1 2 45 14 15 34
7 2 111 2 51 5 15 37
0 12 46 1 2 53 36 15 4°
13 23 21 1 3 5 17 15 43
26 33 54 1 3 11 58 45 46
9 44 3 I3 18 39 15 5o
22 55 I3 25 21 15 53
6 5 41 1 3 3 2 [ 50
19 16 16 1 3 38 43 15 59
2 26 5, 1 3 45 24 16 2
5 37 26 1 3 52 516 5



0
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S

I
12

13
14

16
17
18
19
20
21

22

24
25
2.6

Iy
28
29
30

31
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w

5
18

15
28

Il
24

20
4

48
58

i9
30
40

i1
12
23

33
44

55

16
26

37
47

58

30
40

IL

33
44
54

5

Cds)

in Months and Days.

NoVE MBE R

3A
II

46

5e<*

31

41
16

51
26

36
[l
46
21
S

31

41
16

51
26

2i
37 |
12!
47
22

57,
31

— — — .
— PO e e i e et e e b R g bt e .—1;—1'—.—1—1>—<\

Apog. D-

o

I B NS e S e N N T T T N U T TP

58

5
12
18
25

38
45
52

58

18

25
32

39

45
52

59

5
12
19

31

39

45
52

59

12
19

it
46
27

49

]

II
53

15

50
37
10
59
40
21

43
24

46
27

31
12

53
34

15
50
37
18

Nuode p.

ft
5
16
Z6
37
48
59
9
20
30

41
52

2
13
23

34

45
55

6
16

27
38

49

59
10

21
32
42

53

0

14
25

'29
3°



P

14
15
16
17
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19
20

21
22

23
24

25
26

28

29
30
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The Mean Motion ofthe Moon, &c.

Long. J.

Q

/

5
16

25
37
47
58
9
«9
30
40
51
I
12
23
33
44
54
5
16
26
37
47
58
8

19
30

40
il
I
12
23

DECEMBER.
Apog. 3.

Fg 0 o F
3* 1 7 Y9 iS
7 1 7 25 59
42 1 7 32 40
17 1 7 39 21
52 7 4<5 2
w7 1 T 52 43
2 1 7 59 14
37 1 8 6 6
1Z 1 g 12 47
47 1 8 19 28
22 1 8 26 g
57 1 8 32 5o
32 ¥ 8 39 31
7 1 8 46 12
42 1 8 52 53
17 1 8 59 “34
52 1 9 6 45
27 1 9 12 56
2 1 9 19 38
37 1 9 25 19
12 1 9 33 0
47 19 39 41
2 1 9 & 22
57 1 9 53 3
32 1 9 59 44
7 1 10 6 g5
42 1 10 3 6
17 © 10 19 47
5 I 10 26 28
27 1 10 33 9
2 1 10 39 5o

Node p-

A

25

35
40

56

18
28

49
Il

32
42

53

15
25

35
47

19

41
51

12
23

33
43

«

— —
5S] Go@ o Nt w N —O
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The Moon’s mean Motion in Hours,
Minutes and Seconds.

Long. Dﬂ‘ Apog. J. Node 3.

H 0 7 / If m
R A/ t
/A VO U/ B
I 0 32 g5 0 17 0 8
2 1 5 53 0 133 0 16
3 I 38 49 0 50 0 74
2 11 40 1 7 0 i
4 S
¢ 2 44 42 ] 24 O 1
6 3 17 39 I 40 0 48
7 3 5o 35 1 g7 0 54
8 4 23 32 2 14 I 4
9 4 56 28 U 30 1 12
10 5 29 25 2 47 19
nm 6 2 21 ;3 4 I 27
12 6 35 18 5 21 I 33
13 7 8 >4 3 37 I 43
’4 7 41 10] 3 54 [ 5
> 8 M4 7 4 1 I 59
16 8 47 5 4 21 S 7
17 9 20 0 4 44 2 15
18 9 52 55 5 1 2. 23
19 10 25 53 5 18 12 g
20 10 58 49 5 34 259
21 11 3§ 46 551 2 47
22 12 4 42 6 8 2 55
23 Li 37 39 6 24 3 3
24 1; 10 35 6 4i 3 1
;5 13 43 32 6 58 3 19
26 14 16 28 7 15 3 27
7 14 49 24 7 31 3 34,
28 15 22 21 7 48 3 42
*9 15 55 17 8 5 3 5°
30 28 14 8 21 3 58

~



The Moon’smean Motion in Hours,

Minutes and Seconds, continu’d.

%;on%

31
3%
33
34
35
3<§
57
38
39
40
4i

~

43

45
7
47
48
49
50
51
52
53
54

"5
56
57

58

59
60

/

i

If 1l

17
17
iS
18
19
19
20

20
21

21
22
23
23
24
24
25

25
26

2.6
27
27
28
29
29
30
30
3
5
32
3a

28
34
7

39
12

45
18

51
24
27
30

3
36

9
42
15
48
21
54
27
59
32

5
38
1l
44

17

50
23
56

Zy
Im
IH

14
7

27

Qp/ogu ;j; N?de ]|

Il
i

m
HH

38'
54
11

28

45
2

8

52
8

25
42

59
16

32
48

5
22
39

3
30
46

2

19
36

53
10
26

43

[
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If

m

Ur.
tur

14
zz
30
38
46

54

10
x8
26
34
42

50
58

14
22

30

,46
54

16
24
32
40
48
5A
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ATableof thezdEquationof the Node, and Incli-
nation of the Limit above 40 g8 25"

fiTTo 5% MML INFTIAATTLANfif*2 1, 11— e = Vo~ —r.riritMnBI V5 ">K %o- -l

O Signs0 8 6. Signsi & 7 . Signsf{ & 8.
$o Eq.Add. Incli. Eq.Add. Incli- Eq.Add. Incli.
0o/ v /v 0 /)0

SO

0 OOO <745 1 1640 13 22 i 18 41 4 27 30
X 0 3 3 17 45 11813 13 6 117 6 4 i 29
2 0 8§ 6 1744 1194 1249 11526 3 55 28
5 O98 17 44 121 3 is 32 [ 13 41 3 40 27
4 01210 17 42 12220 12 15 i 11 49 3 25 26
5 0 15 1x 17 40 123 31 u 58 1| 9 5 o 11 25
6 0iS II 1?2 37 i 2436 I1 41 1 750 2 57 24
7 021 11 17 33, (75 34 I1 24 i 542 2 43 23
8 024 7 1728 12627 yx 7 1 329 2 29 22
9 027 3 17 22 [ *7 14 1049 | IIT 2 16 21
10 (029 57 17 15 i 27 54 10 31 0 58 49 2 4 20
11 03248 17 8 [ 28 28 10 13 2 56 22 | 53 19
12, 03538 17 0128 5 955 0535 1 42 18
13 03825 16 52 i 29 17 9 37 P51 i? 1 31 17
14 041 10 S 44 12932 918 048 36 I 21 16
15 043 51 1635 12940 8 39 54553 1 11 15
16 046 30 16 26 129 40 8 40 043 6 1 2 14
17 q49 5 1617 12937 820 04016 0 53 q3
18 05137 16 7 12925 8 0 03722 0 45 12
19 054 6 (556 129 7 740 03426 0 38 11
20 0 56 31 {5 44 128 42 7 21 03127 0 52 10
21 0585 1532 (2811 7 2 02825 0 26 g
22 1 1 9 1519 [ 2733 644 02522 0 21 8
23 322 15 6 i 2649 626 02216 0 16 7
g4 530 14 59 12558 6 8 0198 0 12. 6
25 | 734 1438 125 0 55 0155 0 8 g

1 932 14 24 123 57 533 01249 0 5 4

hii 27 14 9 t 2247 516 0 938 0 3 3
28 1 13 16 1354 12131 45 0 62 0 1 2
29 115 1 5333 120 9 443 0 313 0 0 |
3 11640 ;522 1184 427 OOO 0 0 0



ments to the greateft Inclination.
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La tit.

N
S

/

0

5
10

15

20
16
3t
36
4i
46

|

57
2

7
12
17
22
27
32

37
42

47
52
5P
|

6
Il
15
20

25
29

N.

IS,

A.
A.

I
0
14
27
40

52

4
117

28

38
48

57

5
»3
18
23
27

29
.9
28
c6
21
'4
6
50
43
28
11
52
30
7
39

In :re-
me nt
Add.

- - OO0 O ~
N
N

n
=)

57j
21!
58"
54j
11
28
45
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A Table ofthe Simple Latitude of the Moon fitted
to the leaft inclination of its Orbit, with the Incre-

Latit.
N. A.

S.

/
29

34
38

43

47
51
55
00
4
8
12
14
20
24
27
31
35
38
42

45
49
52
55

59
2

5
8

11

13
16

19

A.
M
39

9
37
i
22
41
56
8
18
23
25
24
19
ix
58
42
22
58
30
58
22
42
58
9
16
18
16
9
58
42
22

In :rc-
me nt
Add.

I
45
1
17
33
9 58
10 4
10 19
10 34

10
LT 49

e o e » >

1 9

IT 33
II 47

12 5
12 99
12 41

13 20
13 32
3 44
13 54§

4 19
14 30

14 41
14 51

>5 Il

Latitude

2 N.
8 S.

/

19
21

24
26

29

31
33

35
4 37
H 39
4 41
i4 43
4 44
'4 4&
4 47
49
4 50
4 51
I'4. 53
54
55
55

AR R Rh b o o

-

57
57

58
58

L N N N N NN

1
3.
o

Lol S NN
wn
=]

A.
A.

f
22
58
26
52
12
27
37

43,

#

28
13
53

27
57

21
39

53
1

4

53

39
20

56
26

5¢
IG

Inore- >
ment
Add. £

/

15
15
X
IXx
>
10
16
16
16

If

21 35
3° 29
39 128
47 ()2
56 126
4 25
12 ;24

19 23
27 22

16 g3+ 21

v7

16

4° 20
40 19

16 o, 18

16
>17
17
i7
17

il

17
1?
17

r

57 17
3 6
S A

13 14

18 13

22 12

]
==

25
29

ST NN P =



ATable of Reduflion

2y

c1Q

N

© o Ul nen

10

12

13
14

16
17
18
i9
20
21

22

24
25
26
~7
28
29

(98]
o

Signs J
RedusS. fab.
If
0

14
27

4]
55

I ——o OO0 0O T

N N
)
~

w w N
= Ul
O o

40
5t

2
12
23

33
44
5a

I

9
18
20

33
4r

|N cron croror DR B BB W

026
28
29
30
31
33
34

35
36

~37

38
39
40
41
42

Signs ¢ Add

(59)
with the Excefs above
leaft Inclination 40 59/ 35"

Signs

'| Reduiifeb

=

f
40
47

53
59

4
8

3
17

23

26
28
30

3
32
32
32

3l
30

29
26
23
2C

17
12

8

3
58
52

46
40
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7 Exc.

If
42
43
44
45 |
4o
4<i
46

47
47
47
47
47
48
48
48
48
48
48.
48
47
47
47
47
47
46
4<i
4«
45
44

43
42

Signs ﬁ] Add.

i

Signs g
Reduft- fab.

O R N NNw wWwo w BB SS B Tan n o G
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oo oo

I
4°
33

25
17

X0
1

52
42
33
i3
13
2
5
40

29
17

5

53
40

28
15
2
49
35
22
S
55
4>
27
14
0

Exc.

If

42
41
40

39

37
36

35

33

3t
30
2
28
26
24
23
22
20

19
17

13
12

o KN oo

Signs 1 -<dd.
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diameters,

<7°)
A Table ofthe Hourly Motions, Semi-

and Horizontal Paral-

laxes ofthe Sun and Moon ; the Sun’s
Horizontal Parallax being always

10".

Mean
Anom
of 0& J.

0

0
6
12
18

M

0

6
1a

18
24

NY == - OO0O0 O ON

QNen o DA DB R W ww N o
N

Hourly
Motion

®-

NN SO DN ON NN DN ND NN BN O DN ™

23
23

23
23

24

24

24
25
25
26
26
27
27
28
18
29
29
30
30
Si
3i
32
32
32
33
33

=0 DN
=000 N

Hourly-

Motion
D.

/ I
29 37
29 3§
»9 41
19 47
29 55

° 7

0 21
30 35
30 51
31 10
31 31
3] 54
22 18
32 43
33 7
3S 33
33 59
3 26
34 54
35 21
35 40
35 9
36 30
36 50
37 9
37 27
37 42
37 55
38 4
38 9

10

Mean
Anom.

of08cD-

11 24
I 1Z

10 24
10 18

10 12

24
12

24
18

12

24
18

12

24
18

12

AN NN —3—3~3-3 0 CO CO O OO OO
o



, N AVAN
A Table of the Hourly Motions, Semidiameters>
and Horizontal Parallaxes of the Sun and
Moon ; the Sun’s Horizontal Parallax being
always io0"”: continued.

Mean Apparen. Apparen. Homont. Mean

Anom. Semedia. Semidia. Parallax.  Anom.
of ©& ). o D- D-  of0&D.
7 0/ i Bt iz 0
0 0 15  5¢ 14 55 54 12 0
0 615 5 14 5554 JO 1 24
0 1Z ci 14 57 54 34 II 18
0 18 15 51 14 5g 54 40 x1 12
0 «4 I5 52 15 054 47 1 S
r 0 5315 3 54 5 I 0
1 6 15 54 135 5 55 6 10 24
X 12 g5 55 t5 8 55 .2 10 18
x 18 i5 i5 12 55 »9 10 11
I 24 1) 57 i5 15 55 42 10 6
2 0 15 59 15 i9 55 56 10 0
2 6 16 0 15 23 56 12 9 24
2 12 16 2 15 28 rf 29 9 18
2 24 16 55 o 39 57 8 9 6
3 0 16 7 15 45 57 3° 9 0
3 6 16 8 15 5157 52 8 24
3 121fi 1055 56 58 JZ 8 18
3 18 16 12 16 2 58 3 8 12
3 24 16 14 16 6 58 49 8 6
4 0 16 16 16 I 59 6 8 0
4 6 16 18 16 o 59 21 7 24
4 12 16 19 16 19 59 35 7 18
4 18 16 20 16 23 59 48 7 12
4 24 16 21 16 26 60 0 7 6
5 0 16 21 16 29 60 11 7 0
5 6 16 22 16 32 60 7Z1 6 24
S 12 16 23 16 54 60 30 6 18
5 18 16 23 16 30 60 33 6 12
5 24 16 24 16 3¢ 60 45 6 6
6 0 16 24 16 40 60 5i 6 %



72 A Table ofthe Motion of the firft Satellite of Jup'ter.

Years
Cur-
rent-

1681
1701
172«

1722
1723
1724

1725
1726

1727
1728
1729
1730

173t
1752

173?

1734
1735
i73<i
1737
1738
1739

1740
174

1742
1743
1744
1745
Tan'.
Feb.
Mar-
Apr.
May
June
u>
W
Sept.
oft.
Nov.
Dec.

oS-

—

-
oo — Oul N U1 DN — Ouo

(]

o 0 © O3 b —

—_
PO N voow WO O A 4O U o

Motion

Year.
Com.

O~ Ow1 WD W XN

1
12
j3
?4
15
16

17
18

19
20
40
60
80
100

200
300
400
5¢c0
600
700

800
9200
1000

2000
3000
4000

5000
6000
7000

e

2

5
8

5
8

. ]
QO
Motion. 2

23
10
9

25
18

1112

ot

—

—
SN .

[uny

[uy

—
So w ovbhw = Omutw O v NOw

— 2

= U1 Ut N

ool

3<i

55
13
?

34

1l

57

Motion.

25 21

18 4<5
12 10

5 34



A Table ofthe Motion of the firft Satellite of Jupiter,

H. Motion.
0

/- t
I 0 g z8
2 0 16 157
3 0 25 25
4 1 3 54
s o1 12022
6 I 20 JI
7 I 25> {9
s 2 7 48
10 2 24 45
I3 é 13
12 3 I 42
*3 3 20 10
14 3 28 39
5 4 7 7
16 4 47 30
17 4 2 4
18 ¢ 2 33
AT O G
20 5 19 30
21 5 27 58
22 6 6 27
23 6 14 =55
24 6 23 24

dow is 11 5 -

/

3

O o-a S N HNH

«5
16

17
18

19
20
21
22

23
24
25
26
27
28
29
30

= oo

=
~

=
—
=
=

BB w Www Wwww NN RNNN N e— o = i g O OO O O OO

~
o\

25
33
42
50
59

7
15
24
33
41
50
58

7

15
24
3*
41
49
57
6
14
23
31
40
48
57

5
14

T3

9
57
26

54
23
5i
20
48
17
45
14
42
Ii

39
8

36
5
33

2
30

59
27
56
24
53
21
50
18
47

52
53
54
55
56
57

58
59

-5j¢0
in Leap-Year, after February, add the Motion ofa; Day
more to the reft. The Radix of this Satellite I have faked

December 3i at Noon t68j-
Was then 5 £ 1-0 227574

0

=N

OO U = AT AR ARG nanon w1 or o GRS N R

I
[
Vi

22

- 31

39
48

;1

%

Jupiter's Heiiocentric Place
And the Half-Stay in the S,%8
Mot, 90 vj3722],.
%I]



1% A TableoftheMotion Ofthefecond Satellite ofjYsflter-

Years
Cur-
rent-

1<S8t
1701
1721

1722
nio

1124
1725
1726
1727

1728 -

1729
1730

173l
1732

1755

1734
1735
1736
1737
1738
3739
1740
174"
1742
<743
1744
1745
Jan.
Feb.
Itil
Apr.
May
June
M
Au}gl.
Sept.
oa.
Nov.
Dec.

Motion. Years
Com.

/o0 2 " WA
5 7 35 50 I
7 22 20 10 2
0 7 4 30 d
S 18 29 20 4
4 29 54 11 ;
imm 19 2 6
I 4 122 7
9 15 26 12 8
52551 3 9
2 8 15 54 10
2 0 58 14 II
10 12 23 4 12
623 47 55 13
7 5 iz 46 4
2275 6 15
u 9 19 56 16
7 20 44 47 17
4 2 937 18
3 24 51 58 19
0 6 16 48 20
8 17 41 39 40
4 29 6 29 60
4 21 48 50 80
1 3 13 40 loo
9 -4 3s 31 200
526 3 21 300
5 18 45 42 400
O0O000 500
8 20 2 15 6co
7 6 12 4 700
5 26 14 20 800
9 429 T 90
5 x5 23 1000
11 3 45 10 2000
7 23 48 26 3000
4 13 50 42- 4000
9 22 35 29 5000
6 12 37 45 6700

™

—_
NN © =N 1 OO = A\ ©

et
(=

—
— N D 13 O O~ AR 00w

If 21 22 34 7000 1I

Motion.

24

14
56

46
11

18
43

50

15
40

47
12

37

44
28

13
57
41

23

28

J1
33.

14
56

52
49

45
42

34

O © wua e o N~

Motion.

J0 /0
3 11 17.30
6 22 34 59
3 5229
15 9 58

26 27 28
7 44 57

19 2 27

0 19 56
11 37 26

z2 54 56
4 IX 25
15 29 55

215 47 24

4 54
19 22 23

a 39 53
t 57 23
3 14. 52

)

ONwC E.P'-l

o
o9

4 32 22
5 49 5i
7 721
8 24 50
9 42 20
0 59 5°
2 17 19
3

4

34 49
5a 18
10 16 9 48
i 27 27 17

5 8 44 47
820 216

—~w OV Ui Ow,n Ve NP B —o



A Table,%sfthe Motion ofthe fécond Satellite of Jupiter. 75

H /I 0 Jii
H Mo tion. /7 0/ /
[T A/ A A N
VR Y R fl Houl H )] HH
1 0 4 13 14 1 0 4 13 31 Z 10 5o
2 0 S 26 27 2 0 8 2632 a 15 o
3 0 12 39 41 3 0 12 40 33 2 19 17
4 0 16 5 55 4 0 J6 53 3¢ 2 23 30
5 0 21 6 ¢ 5 0 21 635 2 27 43
6 0 25 19 22 0 0 25 " Jjd 2 3i 56
;0 2 323d 71 029 33 3 2 35 10
8 I 545 50 8 0 33 46 338 % 4> 23
9 1 7 59 ' 9 0 37 59 39 2 44]O
10 I J2 12 q7 10 0 42 12 40 2 48 43
11 1 1d 25 33 U 0 40 26 4 2 53
Ul 1 20 35 45 12 0 50 39 42 2 57 16
I 24 5 = 13 0 54 5245 3 1 29
& 1 29 5 12 14 0 59 544 3 5 42
I 2 3 18 20 '5 1 3 18 45 5 9 55
16 2 7 31 39 L6 I 7 3246 5 14 9
17 2 11 44 53 177 1 It 45 47 3 18 22
18 2 15 58 7 18 I 15 58 48 ; 22 35
19 2 20 11 21 ;9 I 20 1r 49 > 26 48
0 2 24 24 3420 1 24 25 50 3 31 2
21 2 28 37 4821 1 28 33 51 3 35 15
22 5 2 5t 222 1 32 5 52 3 39 28
3 7 4 1523 [ 37 45 3 43 4
24 3 JI 7 30 24 1 4t 8 g4 3 47 55
15 1 45 31 55 3 52 8
0 1 49 44 59 3 50 21!
27 1 53 57 57 4 O 34
280 1 58 1] 58 4 4 4«
29 2 2 245 4 9 I
39 2 6 37 60 4 13 14
I..-4

In Leap-Year, after February, add the Motion of a Day
more to the reft. And the Radix of this Satellite I have
taken December 51 at Noon, 1683. jupiter’s Hcliocei tr.ck
Place was then 5/. 1502V57". ItsHalf-Stay in the
Shadow is th 25'Mot. 50 58' 4/.

L 2



T6 A Table of the Motion ofthe third Satellite otjttyitir]

Years C
Cur Motion. éears Motion. »  Motion.
om ¢
rent. n
/o z " f_'oj',jI'O/H
1681 z zz 15 57 1l 53540 ! 10 14 4
1701 625 19 36 KIO IX II 19 2 3 10 aS 8
1721 10 28 23 14 3 9 546,59 3 5 0 42 13
1722 15 3 58 53 410 12 36 44 4 6 20 56 17
1723 9 9 34 33 5 9 18 1223 ¢ 8 1 10 21
1724 8 15 10 13 6 82348 3 610 1 2425
1725 9 10 59 57 1 7 29 23 42 11121 38 30
1726 8 16 35 37 8 825 13 27 8 i ii 52 34
1727 7 22 11 17 9 8 049 7 93 2 638
1728 6 27 46 57 10 7 6 24 45 10 4 22 20 42
17291 7 *3 36 4’ 11 6 12 0 26’11 6 12 34 46
1730 6 29 1221 12 7 7 50 jji 12 S 2 48 51
1731 6 4 48 i »3 6 13 Xj 50 «3 9 22 2 55
1732 5 1023 40 14 5 j§9 1 3° 14 11 13 16 59
1733 6 6 13 24 15 42437 9'5 1 3 31 3
1734 5 11 49 4 16 520 26 54:6 223 45 7
1735 4 17 24 44 17 4 26 2 34[[7 4 13 59 12
[136 323 024 18 4 i 38 14 6 413 16
1737 4 18 50 8 19371353197242720
1738 3 242548 20 4 3 3 3320 9 14 4i 24
1739 3 0 i 28 40 8 6 7 1621 11 45529
22 025 9 33
174° 2 5 37 € 60 0 9 10 54
1740 3 12652 80 4 12 14 32.23 2 15 23 37
i/42 2 7 232 100 8 15 18 jo *4 4 5 37 4
i"43 1 1238 11 200 5 0 36 2125 5 25 51 45
1744 0 18 13 51 500 [ 15 54 3 26 7 16 550

s745 1 4 3 35 40010 i 124227 9 o 19 54

jan. OOOO 500 6 16 30 5228 10 26 33 58
Feb. 3 27 16 1! 600 3 1 49 329 0 1648 2
Mar 223 50 9 /00Li 17 7 1330 2727

Apr. $21 620 800 8 225243
May. 8 28 8 26 900
June 0 25 24 37 1000

July 3 2 20 43 2000
Aug. 6 29 42 54 3000
Sept.llo 26 59 5 4000

Oct. i 4 i 12 500p 515 ¢ 45
Nov 5 i 17 22 6000 6 18 10 30
Pec. 7 ? 19 2?7 7000 7 21 12 15

Do D=
()
w
w
o



A. Table of the Motion of the third Satellite of Jufter- 717

i ;o '/ fl /0 Vi

H Motion. P T A T
R fooJuolip g w

l o 2 5 35 1 0 2 631 1 4 g3

P o 4 1uw 10 2 0 4 II 32 1 6 59
'3 o S 16 45 3 0 6 17 33 I 9 4
4 o 8 27 21 14 0 8 22 34 I X 10

5 o I0 37 5, 5 O X0 28 35 1 13 15

6.0 12 33 3, 6 0 12 33 36 1 35 21

7.0 IA 6 7 o 14 39 37 1 17 27

8 o 16 22 41 8 0 16 45 338 1 19 32

9 0 18 5o 9 0 18 5° 39 I 21 38

10 0 20 55 gy l0 o 20 56 40 1 53 43
11§00 93 1 g7 110 23 1 41 1 25 49
12 9 23 7 212 025 742X 27 54
1?7 o 12 3 0 27 134 1 30 O
14 o %;7) 18 ?Z 14 0 22 18 44 | 39 6
55 1 & 23 47 o © 31 2445 1 34 11
16 1 3 29 23 I1i 0 33 29 46 1 36 17
17 1 5 34 sg 17 0 35 35 47 1 38 22
18 1 5 20 3318 0 37 40 48 1 40 28
19 |1 9 46 s 19 0 39 46 49 1 42 33
20, 11 51 43 20 0 4i 52 5 1 44 39
st 1 13 57 1820 0 43 57 11 I 46 46
2 ., 16 2 422 0 46 3 52 . 48 50
23 1 1S 8 29 23. o 48 8 53 1 59 57
24 1 20 14 4 24 © 5° 14 54 1 53
B A 0 5y 20 55 1 &g 7
26 o 54 25 56 I 57 14

27 0 56 31 17 I 59 18

28 0 58 34 58 Z I 25

29 1 0 42 59 20 3 29

30 1 2 47 60 2 5 35

In Leap-Year, after February, add the Motion of a Day
more to the reft. And the Radix of this Satellite I have
taken Oecemher 51 at Noon, 1683. Jufteri Heliocentric
Placewasthen 5/.t3 022'57". Half-Stay in the Sha-
dow 1't 18z Mot. 29 43'15". X



y8 A Table ofthe Motion ofthe fourth Satellite ofjupite?;

Years
Cur-
rent

168!
11701
y721
1722
172;
1724

1725
1726

1727
1728
1729
1730

1731
1732

1733
1734
1735
1736
1737
1738
1739
1740

1741
1742

“743
1744
1745
Tan.
Feb.
Mar.
Apr
May
June

July
Aug.
Sept

oa.

Nov.

Dec.

Motion.

(==}

—w a0 O —h OO PeBEA O = —bh g O —~ = O\ — —S5 O\ O — 1 O O WL SO
DO
(o)}

If
51

10
17
24
31
54

14

45
51
58
32
28

35
40

5
1Z
>9
2.6
50
56

10
34

30
IT
41

55
26
40
10
40

54
24

3g 7000 t

Year.

Com

700
800
900
1000
lle'='e}
$0o0
2000
oo
6000

oo o™

[SCN e WNe]

et
Pt

— -0 OOMN N O NN W0

o OCQo w3 ophw

O OOV O w —

Mo tion

(==}

13
26

13
26

23

27
10

23

I1
24

20
25

21

18

27

15

17

18

20

21

14
21

28

13
20

~

§ Mo Hion
70
7 170 21 =g
14 2 1 12 58
21 3 2 4 27
44 4 2 25 57
55 3 17 26
58 6 4 8 55
4 7 5 024
28 8 5 21 54
3% 9 6 13 23
4110 7 4 52
48 11 7 26 22
12 12 8 17 51
1813 9 920
25 1410 0 49
32t]rIO 22 19
15 16 11 13 48
17 0 517
918 0 26 46
16 < I 18 wo
3920 2 9 45
1921 3 1 14
5822 3 22 44
3813 4 14 13
1724 5 542
3525 5 27 11
52 26 6 18 4«
927 VIO IO
2728 8 1 39
4429 823 8
120 9 1g 38
19 3.IO 7
36
53
46
39
3:
xi
IS
11

f
16
33
49

22
39

55
12

28
45

18
34
b

23
40

50

13

29
46

»9
35
52

25
4i
5%
14
50



H S f H o0/ 0
A
O B /A 1]
v 0 53 43 31 25 45 19
2 I 47 26 37 28 39 2
3 2 4i 1033 %9 34 45
4 3 34 533430 26 28
5 4 28 36 35 31 20 II
6 5 22 936 32 13 &g
7 6 16 2 37 33 .7 38
8 7 9 45 S8 34 1 21
9 8 3 2939 34 55 4
10 8 57 12 40 35 48 47
1T 9 5o 5541 36 42 3
1210 44 38 42 37 36 14
S5 11 33 2143 38 29 57
14 12 3a 544 39 23 40
15 3 25 48 45 40 17 23
16 14 ;9 3 46 41 1O 6
17 1i 13 14 47 42 4 5e
18 16 6 457 48 42 g 133
5 97 Q 4049 43 51 16
20 77 54 24 50 44 45 59
21 18 48 7 5] 45 39 42
22 19 4j 50 5% 46 33 26
23 20 35 53 47 27 9
1A 21 29 16 54 48 20 52
25 22 23 0 55 49 14 35
26 23 16 43 50 5° 8 18
27 24 [0 26 57 5i 2 X
28 25 4 9 58 5t 55 45
29 25 57 432, 59 52 49 aS
5° 26 i 160 53 43 11

In Leap-Year, after February, add the Motion of a
Day more to the reft. And the Radix of this Satellite
I have taken Oereraber 51 at Noon, 1685. 3Vstes He-

liocentric Placevvasthen 57150 22°yj-f. Half-Stay in
the Shadow th 35'. Mor. ) 25°3".



(. 80)

A j.. nle of the Diitances of the Sa-
tellites GiJupiter from his Body, in
Sernidiarneters and Decimal Parts
ot Jupiiert] Globe.

Satellite 1

0 Confeq. I Confeq. 2 Confeq.
6 Antee. 7 Antee. 8 Antee.

o 0. 18592  3.7x83 30
3 01859 20451 39042 77
6

05718 22310  4.0901 o4
9 05577 24169 42760 21
1207456  2.6028  4.4619 18
15 <9500 27887  4.6478 5

18 1.1155 255740 4.8337
21 15014 5.1606 5.0196 9

24 14873 3-3465 5.2056

27 1.6752 3.5324 5 3215

30 1.8592 3.7183 5.5780
Satellite 2.

0 O 2.9590 5.9180 30
3 02959 3.2549 6.2159 27

S 0.5918 3.5508 6.5098 24
9 0.8877 3.8467 6.g057 21
12 11856 | 4.1426 7.i016 18

15 J-4795 44385 7-3975 15
18 7754 4.7344 7-6934 12
21 2.0713 ' 5-0303 7.9893 9
24 25672 5.3262 8.2852 6
27  2.6615 5.6221 8.5813 3
50 ¢.9590 50180 8.8760 0

QSw o

5 Confeq. 4 Confeq. 3 Confeq-
11 Antec 10 Antee. 9 Antee.



(er)

. A Table of the Diftances of the Sa-
tellites of fwpiter from his Body ip
Semidiameters and Decimal Parts
of Jupiter’s Globe.

Satellite 3.

0 Confeq. i Confeq. 2 Confeq.
6 Antee. 7 Antee. 8 Antee. 0,

0 o 4.72 9-44 30
3 0472 5.192 9.912 27
6 0.944 5-6<lp .10.384 24
9 1416 6.136 10.856 21
12 1.888 6.608 i 1328 18
15 2.36 7.08 11.8 15
IS 283z 7.55i 12.272 12
21 3.304 8.024 12.744 9
24 5774 8.496 13.216 *6
27 4.248 8.968 13.688 3
30 472 9.44 14.159 0
Satellite 4.

0. 8301 16602 g0
08301  9r3» 174321 7

0
5

6 16602 99612 182622 24
9 24903 107913 190923 21
2 332c4 116214 199224 18
/5 41505 124515 207525 &
18 49806 132816 21.5826 12
21 58107 14017 224127

24  6.6408 14.94”8  23.2428

»] 74709 157719  24.0729
30 8.301 16.602 24+903;

QOw oy ©

5 Confeq. 4 Confeq. 3 Confeq.
™1 Antee. 10 Antee. 9 Antee. L

M



8% A Tableofthe Motion ofthe firft Satellite of SatiMf>.

Cur-
rent-

1681
170t
1721

1722
1723
1724

1725
1726
1727

1728
1729
1730

073
1732

>733

1734
1735
+73<5
1737

1738
1739

174°
174-
1742

1743
1744
1745
Jan.
Feb-
Mar.

]
- N ©

—_

~

>

— —_
Qi w3 o © 0 On —O —~ A NDO O-aw

rirl
May
June
July 10
IAug 3
Sept, 8
oa. 7
Nov. 0
Dec. |11

— O\ O WPt O w1 DN

—

Motion.

28

23
18

23
28

17
22

»7

2

34
43
52

al
2

37
54
29

4

39
56

31

6
41
58

33
8

43
0

37
10

45
2

37
12
47
3
0
37
9
46
41
19
14
52
29

24
2

s7 ;0 7000!

39

33
34
34
35
27

X

28
28
20
21
21
22
1S
14
J5

— OO o= -

z6

55
14

53

13:

3%
51

Years
Com.

O3 Ouvr WD —

200
300
400

500

600
700
800
5100
1000

2000
3000
4000

5000

Motion.

—_
G 90 =D v Ow o~ O®© A O O w1 — O
~
[

Pt

10
16
22
27

25

23
[T 21

-l

5 19
IT 0000 11 17

5 15

»

O3 v BN W N —

OChoOw O NI — 3 o™

— —_—
—

—
vc1n O © WO o NI —a O O Owui

Motion.

0

10
21
2

12

23
4
14
*5
6
16
27
8

19
29
10
21

I
12

23
3
14
25
6
16

27
8

18

29
10

20
[

/

41
23

5
47
29
II

52
34
10
58
40
22
4
45
27

9
SI
33
15
56
38
20

2
44
16

8
49

31
“3
55
37

If
51
42
33

24
15

6
57
48
39

29
20

II
2

53

44

35
26

17

8
59
50
41

32
23

U
5
50

47

S8
28

9



A Table ofthe Motion of the firft Satellite of Saturn.

H. Morion.
VAR

[ O 7 51
2 0 15 53
3 023 5
4 1 1 40
5 1 9 43
6' 17 4o
g é zg 37
33

9 [ 30
10 2 19 27
Im 2 27 24
12 3 20
13 3 21% 17
3 14

1‘5} 3 29 11
16 4 7 7
17 4 1S 4
18 4 23 |
19 5 0 58
20§ 8 4
21 5 16 5]
22 5 24 48
3 6 U 45
24 6 10 41

2t
I1
55
40
25

54

38
23

52
37

5t

/
)

i/!

B oo o =

WD NN NN NRRE e =
5 0P IRV AWVN RPS© duaUlenms G S 6 ow-dom

[¢]

/
U

W N NN N DRNRON =~ = = = O OO0 O

ESIC)

w W w W

/
r

i

7
15
23

31
39
47

55

[1
'9
27
35
43
5i
59

7
15

23.

30
38
46

54
2

10
18
20
34
42

50
58

m

fill

57
53

.50

47
44
40
&7
Py
3i
07
24
21
18

14

It

8

4
I

58
55
51
48
45
42
38

35
32

29

25
22

u
I

i

4
4
4

4
4
4
4
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6
7
7
7
7
7
7
7
7

7/
"
I
6
14
22
30

38
46

53
I

9

17
25
33

41
49
57

5

13
2>

29
37
43
53
I
9

17
24
32
40
48
5A

83

il
/i
i

19

15
12

9
6

z

59
54
53
49
4d
43
40
3<§
33
30
26
23
20
17
«3
10
7
4
0
57
54
5
57
45

In Leap-Year, after February, add the Motion of a Day-
more to the reft.

Its Nodes are in mj x 210.

Inclination ;10.

The Epoche ofthis Satellite I have taken, Amo 1717»
Decewjer V' at Noon, 7 Geocentric Place was then 5/.



Years
Cur-
rent.

1681
1701
1721

1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
j 733
1734
i 735
1736
1737

”73s
7739

> )

1742

17743
044
7745
lan.
Feb.
;Mar.
iApr.
iMay.
iJlune
Huly
Aug.
Sept.
Oct.
Nov-
Dec.

Il
I1
0

4

9
I

10

—

—_—— NDO 1 o O3 — o N

51\)@ w1 =N

—_—t
N OO oow O

OO O Ot —~

Motion

Q
K
24
12
22
2
12

4

14
24

4
26

6
16
26
I1
§7

8
18

9
9
29

9
I

I1

21
|
23

0

27
20

18
4
I

71

)
12

28.

26
12

I
28

6
43
4<i
49
5z

27
30

33
36
L1

13
16

*9
54

57
0

3

3s
40

43
46
21

24
27
30
5
0

H
41
)
57
49
4>
33
29
21
73

5

0
52

44
36

24
16
8

3
55
47
39
35
27
18
10
7

0

57
42
39
3
28

20
17
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Cora.

200
300
400
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600
700

800 -
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1000

2000
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’4 4000

6 5.000 I1
3 6000 0
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7000
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—
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& Tatie ofthe Motion ofthe fécond Satellite of Saturn. Sj

H Mot ion. A A f
// /R oy
A I B I/
I o 5 28 50 I 0 5 29 3 2 49 55
m 0 10 57 40 2 0 I0 58 32 2 o5 24
§j o 10 26 30 3 0 16 26 33 3 0 5y
4 o 21 55 21 4 0 21 55 34 3 6 20
5 o £7 24 um 5 0 27 i4 35 3 I 49
6 1 2 53 I 6 0 32 53 36 3 17 18
741 8 21 590 7 0 38 22 37 3 22 47
2 I 19 ,9 31 9 0 49 19 39 3 33 44
10 « 24 48 21 10 0 54 48 40 3 39 14
il z 0 17 1z 11 1 0 17 41 3 44 43
2 2 5 46 212 1 5 40 42 ¢ 55 12
»3 2 IL 14 52 >3 1| 11 15 43 3
14 2 16 43 43 i4 1 16 44 44 4 55 4(11
5 222 12 35 6 1 22 1245 4 ¢ 35
162 27 41 22 16 1 27 41 46 4 12 ¢,
173 3 10 13 17 T 53 10 47 4 17 34
1€ 5 8 39 3 B 1 3¢ 3948 4 33
19 3 74 7 53 19 & 44 S 49 4 28 3
5{) 3 19 36 43 5(1) I'49 38 50 4 34 1
3 i5 5 33 I'ss  7Al 4 39 29
22 4 0 34 4,322 2 0 35 51 4 44 58
B 4 6 3 3328 2 6 453, o oy
24 4 11 32 4 24 2 11 33J4 4 55 =
25 2 17 255 5 1
% 2 2 3 56 5 6 o
27 2 28 057 c 12 2
28 2 33 28 53 5 17 5
29 2 38 57 59 5 g3 20
30 2 44 26 00 5 28 s

nJre wathe == after Februar™ add the Motion °f » Day

ThpSFmichLc fl 2'°" mammation 31°.

Dectmber\1 at Néon’* I have taken
ICc6V'- * 12 Geocentric PYce was then 5/.



85 A Tableoftho Motion ofthe third Satellite ofSaturn.

Years
Year
Curt— Motlon. Oom Motion« % Motion.
ren

S oo oz " A A VA
68l 5 4 23 1e I 917 2 > 71941 26
ii7°0 523 30 23 2 —4q4cre 5 922 52
|17il 6 12 37 36 3 421 6 ¢ . 729 417
1722 3 29 39 30 4 427 49 2( 4l-io 18 45 43
1725 116 41 30« 14 51 27 i 827 9
1724 11 3 43 3¢ 6 i 53 27 328 8 35

1725 11 10 27 2,
1726 827 29 2 g
1727 6 1432 3
1728 4 {33 3 10
1729 4 8 ¥ 29 11
1730 i 25 18 29 12
1731 11 1Z 20 29 13

p
C
1s 55 27 7 617 50 i
25 38 53 8 9 731 26
12 40 53 9 11 27 12 52
29 42 5310 2 16 54 18

16 44 53 11 5 ¢ 35 44
23 28 1912 7 26 X7 10

4

2

0

9

9

7

4

2

2

0 10 30 20 ¢3 ,0 I5 58 35
1732 8 29 2229 -4 927 32 2014 1 5 40 i
1733 9 555 ”5 7 14 34 2015 3 25 21 27
1734 623 7 55 16 7 21 17 4616 ¢ 15 2 53
1735 4 10 9 55 17 5 8 19 461? 9 4 44 19
1736 1 27 11 56 18 2 25 21 46 18 H 24,25 44

0

0

i

1

2

3

6

9

0

3

7

0

173 2 35522 19 012 23 4619 2 14 7 10
1738 11 20 57 22 20 0 19 7 1320 5 3 48 36
8 14 2521 723 30 2

1739 9 T ifs 22 40
27 21 3822 1° 13 11 28

1740 6125 1 22 60

1741 7 | 44 48 80 16 28 5123 | 5 oy o
1742 4 18 46 48 100 576 32+ 322 3419
1743 2 5 48 48 2.00 m 12 72 6 1a 15 45
1744 11 22 50 49 300 16 48 1016 9 1 57 11
1745 11 29 34 15 400 22 24 13 17 it 21 38 37
Tann. OOOO 500 328 017 18 2 II 20 2
Feb. 10 10 24 20 600 3322 5 1 128
Mar. 0.21 44 22 700 10 9 12 23 y= 7 20 42 54
Apr.u 2 84; 800 i 14 48 27-u 0 10 24 20
May 6 22 51 37 900 4 20 24 30
June 5 3 -5 571000 7 26 0 23
Aug. U 423 113000 7 14 2 12
Sept 9 14 47 31 4000 3 10 2 45

OB. 5 5 3° 255000 it 6 318

Nov. 3 15 54 45 6'000 2 351
Dec. j1 6 37 39 7000 28 4 24

[NSEN]



A Table ofthe Motion of the third Satellite of-%onz, S7

H. Motion.
v, 0o
I o 3 19
2 o0 6 58
4 O 13 16
5 0 16 3¢
6 Q 19 55
70 23 14
8 o 2§ 33
2 o 29 53
Io I 3 12
11 1 6 31
12 I 9 50
3 I 1 9
14 1 16 29
15 I 19 48
16 1 = 7
I 1 26 26
18 [ 29 k>
19 2 3 5
20 2 6 24
21 2 9 43
22 2 15 2
25 .- 2 16 22
242 9 4§

Ul
~
O O\n A Lo N —

[y}
O

16 10
29 11
43 12
56 13
10 14
23 1t
37 16
51 17
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0
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TN DO NN e et et e

WWw WWw RN DN NN DN N

/

If

H
11/
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2

6

9
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It>
79
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32
36
39
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46
49

52
55
59
2
5
9
12
15
19

ore'saphyear® aitCr “eyraary> a”d the Motion ofa Day
more to the reft.

L&p>atlesiare in

Tip 622 '

-~00n>

< 21°

Inclination 3r.

PI XX p°2 WV fthisKatcllitc xhave ukev>
7% Geocentric Place was then

OIS,

5/,
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8 A TaLle ofthe Motion ofthe fourth Satellite ofSaturn.

Years

Cur-
rent.

1<581
1701
172'1
1722
1723
1724

1725
1726

1727

1728

1729
t730

1731
1732

[13;
'734
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173<>

1737
i7SS
*739
740
T.742
0743
0744
0745
Jan.
| Feb.
Mar.
Apr
May
June

July

Aug.

Sept.

oa.
Nov.
Dec.

>~

—
—_—_— N A r T N O O =N S DN~
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Motion:

0
0
j5
]O

20
1l

i
15

/

48

28
7

43
18

53
5

5 38

26

16
29
20

Iff

2ff

23
10

'4
49
59
34
10
45
55
30

5
4
54
26

I

37
47
22

57
33
42

0

53
2

55
'4
-7
25
18
12

30

X3
42

Years
Com.

H

56
19
42

I
20
39

35
54
13 9
3’ 10

7 11
46 12

5
24 14
20 15

39 16
58 17
7 18
13 19
3 20
5o 40

9 60

5 80
24 roo
43 200

2 300
5g 400
0 500
8 600
26 700

34 800
6 900
4 1000

40 2000
54 3000
2 4000

34 5000
42 ffooo
14 7000
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Motion

0/

20
1l
[
'4
5
26

16

x9 5

20
11
1
14
5

25
16

29
20
10

I

14
29
13
28
'3
26

35
10

45
55
31

6
4
27

2

37
47

22
58
33

43
18

54
29
39
18
58
37
1<§
33
50
7
24
44
58
'5
32
49
38
27
16
?
54
43

U

37
'4
5l
28

5
42

19
50
33
10

47
24

1
38
'5
52

29
6

43
20
57

34
II

48
25

2
39

Iff

53
32

81

§9 Motion.
0
If /. 0
79 1 022 34
37 2 1 15 9
56 3 2 743
52 4 3 0 18
Il 5 322 53
3° 6 4 15 27
49 7 5 8 2
45 8 6 0 3ff
49 623 1
2310 7 15 46
42 11 8 8 20
3812 9 0 55
57 »3 9 23 30
'5 1410 Iff 4
34510 8 39
3016 0 I
49 17 0 23 48
818 1 16 23
x] '92 8 57
2320 3 ¥ 32
4621 3 24 6
22 4 16 4
3223 5 ¢ 16
5524 ff 1 e50
5025 ff 24 95
442 7 17 0
3927 8 9 34
=228 9 2 9
2929 g 24 43
243010 17 IS
5951 IT 9 53
3
8
16
24
32
40.
48
56
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S5» 2=~ 31 19 9 43
5i 53 3: 0 6 9
49 20 33 31 2 3¢
45 46 34 3i 59 2
32 55 £9
38 39 36 33 51 55
35 6 37 34 48 ZZ

3i 31 38 35 44 48
27 59 39 36 4i 15

37 37 41
4 8

39 30 34

1Z il(% 45 43 40 27 1
13 10 44 41 23 27

14 6 38 45 41 19 54
15 3 5 43 16 21
i 59 3i 47 44 I2 A
16 55 58 48 45 9 14
17 52 24 49 &5 5 40
iS 4s 5 5°47 2 7
9 45 17 5] 47 58 33
20 4» 44 5a 48 55 O
21 33 10 53 49 51 26
22 34 37 54 5° 47 53
i3 3 3 0 51 44 19
24 7 30 56 51 40 46
25 23 56 57 53 37 12
20 20 23 5= 54 33 139

27 10 49 59 55 3° g
28 13 16 60 56 26 o
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Jn Leap-Year, after February, add the Motion ofa Day
more to the reft.
Its Nodes are in lp> x 21=. Inclination 31.°
The Epoche of this Satellite I have taken, Anm 1713,
‘December 3* at Noont % Geocentric Place was then 5 f-
1§ 6-%"
N



jo A Table ofthg Mojioo ofthe fifth Satellite of Saturn.

Year
Cut-

rent

1681
1701
1721

1722
1723
7724
1725
1726
1727
1728
1729
1730
r73
1732

7733

7734
735
1U6b
7737
>738
>739
774°
’74?
1742
1/43
'744
2745
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
60.
Noy.
Dec" |

Mo[]on-

Z

I

0
I
2
9
4
0
7
t
9
5
0
7
2
(1]
5
0
7
3
10
5
|
8
3
10
N

17
24

0

20

50
27
57
17

30
31

34

45’

42

45
15

45

44

17164
8 18 iS 42

O0O00o0o

®© B

i
6
0

[uy

3
S
0
5
9
2

20
27
18
4
25
11

2
22

8
29

15

41
45
27
36
17
2.6

8
49

58
39

48

22
50

12
16

-S8

42
5

.27

3
53
57

Year .
Com Motion.
/ 0 14 n
1 7 6 3020
2 213 0 40
3919 31 0
4 5 © 33 38
5 0 7 358
6 7 13 34 17
7 220 437
8 1a 1 715
9 5 737 35
10 0 14 7 55
1l 7 20 38 15
123 40 53
13 10 81113
14 5 *4 4i 33
15 021 1r 53
16 8 2 14 31
17 3 8 44 51
18 10 15 15 10
79 5 21 45 3°
20 i 248 8
40 2 5 34 17
60 3 8 24 25
80 4 Il 12 34
Ioo 5 14 0 42
200 10 28 i 24
300 412 2 6
400 9 26 2 48
50 3 10 3 30
6co) 8 24 4 12
70d) - 8 4 55
800; 7 22 5 37
900 1 6 6 19
I0co' 6 20 7 i
20q0 11014 1
3000! 8 0 21 3
4000« 2 20 28 4
S000¢ 9 10 35 5
600Qi 4 0 42 6
To00j 10 20 49 7

Xi

@ o DN W N -

o
N = O O

11
i4

)
16
17
18
"9
20
21
22

23
24

25
26

28

39
30

31
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A Table of the Motion ofthe fifth Satellite of&#»r». (s

H. 0 / "1 H. 0 / U

/[ ¢/ o Wi/ 1 It in
A /A A B/
1 0 1 2I SI S i1 43
2 0 22 47 32 6 3 4
3 0 34 233 6 14 25
4 0 45 23 34 6 25 45
5 0 56 4435 % 37 6
‘é I 8 456 6 48 *7
7 1 19 a5 37 6 59 48
8§ 1 30 4038 7 11 8
g I 42 739 7 22 29
to I n *7 40 7 33 p5°
n Z 4 48 4i 7 45 U
12 2 id 942 7 56 31
13 2 27 30 4f 8 7 sa
14 %2 38 5°44 8 j9 13
I 2 io T 45 g 30 34
I6 3 1 33 46 8 4i 54
i/ 3 12 53 47 8 53 15
18 3 24 »3 18 9 4 36
19 3 35 3449 9 55 57
20 3 46 55 5° 9 S7 17
21 3 z8 16 5] ¢ 38 38
22 4 9 J6 9 49 59
23 4 20 57 53 10 1'20
24 4 32 18 54 10 12 49
25 4 43 39 55 1Q 24 1
06 4 54 59 56 10 35 22
71 5 6 20 57 10 46 43
28 5 <7 41 58 10 &3 3
29 5 x9 2 5g 11 9 24
30 5 40 22 60 TI 20 45

In Leap-Year, after February, add the Motion ofa Dav
more to the reft.

Its Nodes arc in njj  4°. Inclination 16°.
The Epochejjfthis Satellite I have taken, ;bino 1713,

Oerember 3i at Noon. ja GcocentiicPlace was then § /7
1to 629",

N 2
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A Table ofthe Dittances ot the Sa-I
tellites of Saturn from his Body, in |

Semidiameters and, Decimal Parts
ofhis alob?-

- | Satellite 4.

¥ 0 Confeq. i Confeq. z Confeq.
6 Antee. 7 Antee. 8 Antee.

0 0.0000 6. 12. 30
3 06 6.6 12.6 27
6 1.2 13.2 24
9 1.8 7.8 »3-8 21
12 24 8,4 14.4 18
»5 3 9- »5 1S
18 3.5 9. 15.6 12
21 42 10.2 16.2 9
g -4.8 10.8 16.8 o
27 54 114 17-4 3
30 6. 12. 18. 0
Satellite ..
0 0.0000 »7-485»  34.9719 3°
3 17486  19.2345  36.7205 =7
6 3.4972 209831  38.469 ~4
9 52458 227317 402176 21
12 6.9944 244803 41.9662 18

b5 8743 262289 437148 o
18 104916  7.9775 454634 12
21 122402 297261 47.212 9

24 149887  3,.4747 489606 6
17 i5:7373 332233 507092 3
50 174859  3497,9 524578 0

5 Confeq 4 Confeq. 3 Confeq.
I1 Antee t0 Antee. 9 Antee. -
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A Table 6fthé Number of Days from the firft OF
January to any Day in the Year.

5 _‘L—<:‘> >
p0f = § 252 4 8 o0

13260 o '121 [S2 182 213 244 W 305 335
92 122 453 183 214 945 275 506 356
33462 93 X23 154 184 o5 246 276 307 337
435ds 94 124 155 185 216 247 277 308 33¢
53004 95 i25 150 JS6 217 248 278 309 339
" 3723 96 126 157 1S7 218 349 279 310 340

6 97 127 158 88 219 250 280 3> 341
83961 9= 128 159 189 220 o5, 281 512 34x
94068 99 129 160 190 221 252 282 3”3 343
10 40 69 100 130 161 Xyi 222 55 283 314 344
4270 101 131 162 192 225 54 284 315 345
124371 102 137 16] 193 2%4 455 285 316 34cs
t3 13 44 77 103 433 164 194 225 256 286 377 347
U 15 46 74 16] 135 166 196 a27 258 288 319 349
16 16 47 75 106 136 161 197 228 259 289 320 350
17 17 48 76 .107. 137 168 198 279 260 290 321 3571

10184977 108 133 169 199 250 2611 x91 322 35
*9 79 5° 78 109 139 170 200 251 =z6l1 292 323 353

2020 ;5 79 1o 140 177 201 232 263 593 324 354
21 271 5280 III 141 172 202 233 264 294 325 355

225381 112 142 173 203 234 2651 595 326 356
2323 5482 1IJ3 143 174 204 235 266 296 327 357
i4.24 5583 H4 144 175 205 236 267' 297 328 3i»
2527 16 84 175 145 176 206 237 268 298 329 359
26 26 57 g7 116 146 177 207 '23S 269 299 330 360
27 %7 58 86 ? 147 178 208 239 270 300 33 361
28 28 59 g7 1s 148 179 209 240 271 301 332 362
2029 — 88 119 149 8o 210 241 272 3°2 333 36>
30 30— g9 120 150 181 21) 242 973 303 334 364
31 s1 — 90 151 212 943 — 304 3651
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TN Page 70, I have given you a Table of the Hourly
x MotionsjApparentSemidiameter, and Horizontal Pa-

rallaxes of the Sun and Moon % but you are to obferve,
that that Table is computed to the middle State ofthe
Lunar Orbit, not having regard to the Change of her Ec-
centricity; Butthat you may have thefe things true at all
times, obferve the following Method.

Tofnd tie Horizontal Parallax and apparent Semtdiameter
oftie 'Moon, according to the Theory.

Example. To the Place of the Moon jJan. 1, 1719, 1
would know her Horizontal Parallax, and Apparent Se-
midiameter, which are obtain’d from Figure 2. as follows

Operation.

Asf £ ELF,theEllip.Equat. 58 v 38"Co-Ar. 1.1470174

ToEFtheDoubleEcccntricity 907514  --------- 4-958057

Sof. ¢ LFE, Mean Anomaly 37 51 52 - - - 9.787897
ToELjDilE D from the Earth J037834 - - - <J.o<ila8

Now fay,

AsprefeptDift. D a© —->, - tf.0kii28
To her mean Diftance — -— 6.00Cc000
Sof mean Horizontal Parallax J 57" 50z - - 8.223357
To/. prefent Horizontal Parallax 55 24 - - 8.207229

2. For the Apparent Semidiameter D at the fame time,
fay by thé Logiftical Logarithms,

As the mean JJorizont. Parali. 57/ jV' LL Co-Ar. 8r5

TomeahSemidiameter — 15 45 — — 5809
So is the prefent Horiz. Paral. 55 24 -- — 34<i
To the prefent Apparent Semid. 15 11 -— 5970

And after the fame manner may you find the Moon’s
Horizontal Parallax to the fécond Example, January 2.
at N oon 1729, to be 5% 14 and the Apparent Semidia-
$neter 15/ 24f.

For



)

For the true hourly Motions of the Sun and Mpon %
Eclipfes, &%c. calculate their Places to half an Hour
before, and. to half an Hour after the equal Time of
the true Conjunition or Oppofition, and fo you Will gain
their true hourly Motions at that time.

N. B. The Table in Page 94, is to be ufed when you
find the Day of the Retrogradation of any Planet by the
IithPrecennof my Compleat Syftem of Afirongmy.

FINV I &

POUTECHNIKA GDANSKA
7 ZASOBOW ,
POLITECHNIKI GDANSKI%"
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