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PREFACE
TO THE SECOND EDITION.

ONE of the first steps in the preparation of the American Ephemeris and Nautical

Almanac, founded by Congress in March, 1849, was the collection of materials for new

Tables of the Moon. The work was completed, and the first edition of the American

Tables was published in 1853.

Since this preliminary step, however indispensable, unavoidably delayed the appearance

of the Almanac, I am very solicitous to make known, here and elsewhere, the great obli-

gations which American astronomical science is under to Hon. John P. Kennedy, then the

Secretary of the Navy, for his just estimate of the magnitude and importance of this work.

Although the processes by which it was conducted had formed no part of his study, its

objects and value were perfectly understood by a scholar who had already adorned the

literature of his own country by his writings.

The American Tables, 'as is stated in the title-page of the first edition, are " constructed

from Plana's theory, with Airy's and Longstreth's corrections, Hansen's two inequalities of

long period arising from the action of Venus, and Hansen's values of the secular variations

of the mean motion and the motion of the perigee."

The formulas of Plana's theory were taken, not from Plana's own work, but from pages

Ixxiv. - Ixxx. of the Introduction to the Eeduction of the Observations of the Moon, made

at the Royal Observatory, at Greenwich, from 1750 to 1830.

These formulas were adopted because they claimed to be corrected by Plana himself^

and, what is of more importance, because they had been compared with observation, and

formed the basis of Airy's corrections of the elements of the Moon.

The term 0".8 sin [23], which occurs in that formula, is very different from the cor-

responding term 3".3 sin [23], which is originally given by Plana
;
but it appears from the

remarks given on page Ixxxi. of the Introduction to the Lunar Observations, that this

correction was adopted with the assent of Plana, and it was, therefore, attributed to Plana

in the American Tables.

Airy's corrections of the Lunar elements were adopted from his Memoir in Vol. XVII.

of the Memoirs of the Eoyal Astronomical Society. In making these corrections, the

two inequalities given at that time by Hansen, and produced by the disturbing force of

Venus, were introduced in the comparison. Therefore it was necessary to introduce these

terms also into the American Tables, in order to have the theory which had been verified
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PREFACE.

by observation. Very different values of these terms have since been given by Hansen,

and are introduced into his Tables. A new set of corrections of the Lunar elements has

also been made by Airy ;
but these corrections were published several years after the

appearance of the American Tables.

Just before the final preparation of the American Tables, and when the first volume

of the American Ephemeris was on the eve of completion, Longstreth's empirical correc-

tions of Plana's formula for the Moon's longitude were communicated to me by their

author
; they were accompanied by a table of comparisons (published in the Memoirs of

the American Philosophical Society for 1853) which sufficiently attest their value and

propriety, and the forthcoming volume of the Ephemeris was delayed until the corre-

sponding changes were computed and applied.

The present edition of the American Tables of the Moon is the same as the first, with

the exception of the correction of typographical errors ;
the substitution of the Tables of

the Moon's Parallax constructed from Walker's and Adams's formulas, in the place of the

original Parallax Tables'
;
and the addition of a Table adapted to a convenient modifica-

tion of the method of computing the latitude, by Professor J. D. Runkle.

A third edition will shortly be issued, of which the basis will still be Plana's theory,

while the Tables will be corrected to conform to the new Solar Parallax, and the corrected

elements of the Moon's orbit.

WAOHIHOTON. Nary Department,

March, 1865.

C. H. DAVIS.

JRear-Admiral, and Chief of the linreau of Navigation.



INTRODUCTION.

I. CONSTRUCTION OF THE TABLES.

THESE tables are constructed from the theory of PLANA, modified by the theoretical

investigations of HANSEN, and the empirical corrections of AIRY and LONGSTRETH.

The moon's mean longitude is also to be corrected by the two terms of long period,

arising from the action of Venus, which were discovered by HANSEN, and printed in the

Astronomische Nachrichten, No. 597, and which are expressed by

8h.
6 = the correction of the mean longitude of the moon arising from the action of Venus.

*/

The following notation is adopted,

6 = the mean longitude of the moon,
or = the longitude of the moon's perigee,

17
= the longitude of the moon's node,

6, = the mean longitude of the sun,

or. = the longitude of the sun's perigee.

ff, ff,., w',., and i)'
= the respective daily motions of d, or, 6,., or.., and 17.

, , 0..o, ar.,0, Vo = the values of 6, or, 6,,, or.., and ij
at any assumed epoch, as the beginning

of the nineteenth century.

The values of 0, v, Sac., at any number of days i from this epoch are, from the formulae
of PLANA, with the corrections given by HANSEN in the Astronomische Nachrichten, No. 597,

6 =6t + ffi + .8'.'.598 (10)-i
3 + 3".6483 (10)-" i

3

vr =*,, + ' 27".217 (10)-* *" 13".750
( 10)-" i

3
,

6..
=

6.., + ff.. i + 0".91584
( 10)~ f -f 0".03879

( 10)-" f,

V = w..o + V t + 0".91584
( 10)-" f + 0".03879 (10)-" f,

i?
= la + n' i + 6.0355 10-" i

2 + 2".3744 (10)-" f.

The values of
,
*

, &c., and of 0'
, ', &c., derived, for the mean noon of Washington

of the date 1801, Jan. 0, from the values obtained by AIRY in his Memoir upon the Cor-

rections of the Elements of the Moon's Orbit, published in the Memoirs of the Eoyal As-
tronomical Society, Vol. XVIL, and from BESSEL'S Tables of the Sun, are

6, = 107 55 40*5, ff = 13 635.02808897,

v, = 266 4 51.3, v1 = 401.05783886,

0. = 279 52 44.3, ff^ = 3548.32999304,
or. =279 31 10.4, ^ = 0.16947241,

17,
= 135552.6, ,' =_0 190.63366070.



INTRODUCTION.

The ass.Hmgd- "Western Longitude of Greenwich from Washington is 18h 51m 48''.
-'

noation

g" = the mean anomaly of Venus,

z = the mean anomaly of the sun = 0,. ar..,

v = the uncorrected mean longitude of the moon = 6 8b . 6,

c = the mean anomaly of the moon = 6 w,

y = the mean argument of the latitude = -*
qt

t = the argument of variation = 6 tft ,

= the true longitude of the moon,

J 1= the true argument of the latitude,

9 = the mean heliocentric longitude of Venus,

= the mean heliocentric longitude of the earth = 180 -j~ ..

}[ = the mean heliocentric longitude of Jupiter,

H=8g" 13z-f 315 3(X,

H'= 18 g" 16 z x + 35 2(K2,

gives the following formulae for the longitude, latitude, and horizontal parallax of the

moon.

In writing these formulae, most of the arguments are expressed by numbers, in which

the digit occupying the place of units is the coefficient of x, that in the place of tens is

the coefficient of t, that in the place of hundreds is the coefficient of z, that in the place

of thousands is the coefficient of y, and that in the place of tens of thousands is the co-

efficient of . The accents upon the numbers indicate that the coefficient is negative.

Thus the number of the argument [14' 253'] denotes

u 4y + 2z + 5< 3*.

The form of the formula of the longitude is modified simply by substituting the term

dependent upon the true arguments of the latitude, instead of the equivalent terms. This

is accomplished by adding to the formula of longitude the equation,

= 416".7 sin 2 J + 411".7 sin 2y -f 4".l sin (2y + 2x),

-f 0".9 sin (2y 2x) 46".0 sin (2y *) + 45".2 sin (2y -f ),

+ 0".3sin (2y + 3i) 9".3 sin (2y + r 2<) + 8".8sin(2y z-f2<),

+ 0".9sin (2y-f x + 2t)+Q".l sin (2y x 2*) 0".4 sin (2y + 2* 2t),

0".5sin (2y 2 * + 2 <) + 5".7 sin (2y -f 2<) 3".8 sin (2y 2<),

0".4 sin (2y x + z) 0".4 sin (* -f z 2 y) 0".2 sin (2y 4 1 + *),

+ 1".0 sin (2 y t) 0".7 sin (2 y + z) -f 1".3 sin (2y z),

0".4 sin (* 2< + z + 2y) + 0".3 sin (2( + 2y z) -f- 0".3 sin (2* z 2y).

The form of the formula for latitude is modified in a way which is evident from in-

spection of the formula, and which is designed to obviate the necessity of correcting the

arguments for the change from mean to true longitude. The formula of parallax is re-

tained in PLANA'S form.*

The terms of the various equations are given in the first column of the following tables

of the formulae united with the constants which are employed in the construction of the

tables. The second column contains the initial letter of the authority for the corresponding
coefficients of the equation, whether PLANA, AIRY, or LONGSTRETH. The letter is accented

when the value of the coefficient is modified by the present form of the tables. The thitd

column contains the period of the argument expressed in mean solar days. The fourth
column contains the number of the argument. The fifth column contains the number of

the table which gives the values of the equation.

* See Formula, page 805.
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INTRODUCTION.

Since HANSEN'S inequalities of long period, arising from the action of Venus, affect

the mean longitude of the moon, they must be applied to the several arguments contained

in Tables \a. or V6., and to render these corrections always additive the arguments in

Tables Ha. and 116. have been diminished by the following constants:

Arg. 1 by 0.001859,

Arg. 2 by 0.001410,

Arg. 3 by 0.001214,

Arg. 6 by 0.0013,

Arg. 7 by 0.0011,

Arg. 8 by 0.0012,

Arg. 9 by 0.0012,

Arg. 10 by 0.0010,

Arg. 11 by 0.0011,

Arg. 13 by 0.0012.

And Tables Va. and V6. have been constructed by the formulae,

Corr. Arg. 1



INTRODUCTION.

III. USE OF THE TABLES.

1. Eeduce the instant for which the moon's place is to be computed to its date in

days and decimals of a day from Washington mean noon, by means of Tables la., 16.,

and Ic. The number of days for the beginning of the year is to be found in Table la.,

that for the day of the year in Table 16., and the decimal of the day in Table Ic.

2. Find the longitudes and arguments for the date from Tables Ila., 116., Ilia., III6.,

Va., and V6.

If the date is contained within the interval 2300000 to 2500000 days,

Find the value of the longitude or argument for the preceding thousandth day in

Table Ila. or 116., in the column headed with the name of the longitude or argument;

multiply the number which is contained in the column headed with the accented name of

the longitude or argument by one thousandth part of the excess of the date over that of

the preceding thousandth day. Find in Table Ilia, the motion of the longitude for this

excess of days.

The sum of the three numbers thus found for each longitude is the mean longitude for

the date, and the sum of the two numbers for each argument and of the excess of the date

over that of the preceding thousandth day is the argument for the date. The argument thus

found must be reduced by substituting as many entire multiples of the period of the argu-

ment as it contains, and Table III6. will facilitate this process of reduction. Finally, cor-

rect the argument by the addition of the corrections contained in Tables Va. and V6.

If the date is less than 2300000 days,

Change the hundred thousands of the date to 24 ;
find the longitude and arguments by

the preceding process for the changed date, with the exception of the corrections contained

in Tables Va. and V6. Take from Table IV. the constants of longitude and argu-

ment which correspond to the hundred-thousandth day next preceding the given date.

Multiply the excess of the date over the next preceding hundred-thousandth day by the

accented number of which the logarithm is given in the column of Table IV. next follow-

ing the longitude or argument to which it corresponds when it is. of sufficient magnitude
to be noticed. Multiply the square of this excess by the doubly accented number of which

the logarithm is given in the column of Table IV. next following that of the singly ac-

cented number, when it is of sufficient magnitude to be noticed. The sum of these two

products, added to the constant, and corrected by the addition of the correction of Tables

Va. and V6. is the total addition to be made to the longitude or argument obtained

by the preceding process.

3. Find, by means of the several arguments, the equations of longitude contained in the

Tables VI. - LXXXI.4. inclusive, and add their sum to the value of u already obtained.

It is to be observed, in entering Tables XVII., LIIL, and LXXVIIL, that

Arg. 12' = Arg. 12, but that the period is half as long.

Arg. 48' = Arg. 48 6J
-.26, and it has a half-period.

Arg. 73' = Arg. 73 -f 173'-.792, and it has a half-period.

4. To the sum of u and the equations of longitude add the value of y u already ob-

tained, and this sum is y,
which is the argument with which Table LXXXII. is to be

entered for the final equation of longitude, which is to be added to the sum of u and the

other equations in order to obtain the true longitude, il, of the moon.

11
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5. Find the value of A by entering

.1.

Table LXXXIII. with the Arg. 12" = Arg. 12 43.3275,

Table LXXXIV. with the Arg. 73'"= Arg. 73 + 47.5826,

Table LXXXV. with the Arg. 53' = Arg. 53 29.38,

Table LXXXVI. with the Arg. 1' = Arg. 1 -f 6.89,

Table LXXXVII. with the Arg. 70' = Arg. 70 82.45,

Table LXXXIX. with the Arg. 4

Table XC. with the Arg. 5' = Arg. 5 + 51.47.

The value of A is the sum of the equations thus obtained increased by 17600".

6. Find the value of B by entering Tables LXXXIII. to XCI. inclusive (excepting
Table LXXXIX.) with the arguments respectively written above them.

The sum of the equations thus obtained diminished by 1000" is the value of B.

7. Find the remaining equations of the moon's latitude by entering Tables XCII. to

CIX. inclusive with the arguments respectively written above them.

The sum of the equations thus obtained, diminished by 60", and added to the sum of the

products of A by sin y, and of jB by cos. y, is the moon's latitude.

8. The moon's equatorial horizontal parallax is found by entering tables CX. to

CXXVII. inclusive with their respective arguments, and adding 3000" to the sum of the

equations thus obtained.

9. The moon's equatorial semidiameter is found by multiplying the equatorial horizontal

parallax by 0.272274, which product may be readily obtained by means of Table CXXVIII.
This value is to be used for the computation of eclipses, but in the reduction of meridian

observations it should be increased by 2".5 in the case of a telescope for which no special

investigation has been made, or by whatever constant may be found suitable by a special

investigation for each telescope.

10. Directions for the Computation of an Ephemeris. The longitude, exclusive of nuta-

tion and the equation of Table LXXXIL, should be found for each successive noon ; and

also the second and fourth differences of the equations for a quarter of a day from the

Tables .VI." to XXI.IV inclusive.

If then the following notation is adopted,

,
= the longitude for the time t in days, exclusive of nutation and the equation of Table LXXXIL

A, = the sum of all those equations for which tables of second differences are given.

A', = the sum of all those equations for which tables of second differences are not given.

B, = the sum of all the tabular second differences from those tables for which tables of fourth differences

are given.

B'
t
== the sum of all the tabular second differences from those tables for which tables of fourth differences are

not given.

B", = B,+ B',.

C, = the sum of all the tabular fourth differences for all the equations for which they are given.

A" V, = the nth differences of the series of n + 1 numbers

V, _ | + j, V, _ j + !, &c..,

of which the first corresponds to the date preceding the date t by | n days, and the last cor-

responds to the date which follows the date t by \ n days, and the intermediate numbers are

at intervals of a quarter of a day apart.

A" V, = the nth quarter difference of the values of the n -f- 1 numbers

of which the first corresponds to the date which precedes the date t by i n days, and the

last corresponds to the date which follows the date t by $ n days, the intermediate numbers
12



IXTHODUOTIOX.

occurring at intervals of a day. In taking these quarter differences, all the terms of each

order of difference are to be divided by four, before their quarter differences are obtained

in the same way.

In the following computations it will be sufficiently accurate to put

A' V, = A F,,

A V, = A'
3

F, J A" F,.

Find for each noon and interpolate by differences for every six hours

A* M, = C,+ A' Bt + A A't 1".

Test the accuracy ofB
t by the formula

A' B,= c.-fjA'C, 1".

Find for each noon

A' w, = B", + A' A', 130".

Find for each day and for the instant fths of a day after the noon

A' K/+ ,
= A JB", + t -f A' A't + t + j A

4

,+i.

Interpolate the remaining third differences of u
t by means of the fourth differences, being

careful to adopt a judicious distribution of the small changes which are required in the

fourth differences to accomplish this interpolation.

Interpolate the second differences of u
t with a similar regard to changes of the third

differences.

Test the accuracy of A, by the formula

A A, = B", + 1 c, + | A" B'( 130",

Find for each day and the instant fths of a day after the noon

A , + ,
= 3 1058".757+ A At + t + A A',+t + J A

3 vl+t J A u, + J.

Interpolate the first differences of u, by the aid of the second differences, and by them

interpolate the values of u
t
.

The values of y should be obtained for each quarter of a day, and thence the equations
from Table LXXXII.

The various terms of the latitude and horizontal parallax need only be found for each

noon, except A. sin y, which, after the interpolation of A., should be computed for each

quarter of a day.

11. Example.

Find the moon's longitude, latitude, equatorial horizontal parallax for the date B. C.

413, August 27, at 6 o'clock in the afternoon, mean solar time at Athens.

Solution. The western longitude of Athens from Washington being 17b> 16m-
53'-, the given date is in Washing-

ton time 413 August 26d 23b - 16"1 -

53'-. This is reduced to the Julian date in days by Tables la., 15., and Ic.

500 years is in Julian date in days 1538798.

13 B. 31777.

Aug. 26 238.

23"- 0.958333333

16-- 0.011111111

53* 0.000613426

413 Aug. 26d-

23"- 16 ra - 53" 1570813.970057870

By substituting 2400000 for the 1500000, the date becomes 2470813.970057870.

whence from Tables II. to V. inclusive the arguments are obtained as follows :

13
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y-u ARGUMENT 1. 3.

From Table 116., for 2470000,
Correction X .81397,

From Table JIIn., or the excess of date,

From Table IV. for I.'.IMH.

Accented No. X 70813.97,

Doubly accented Xo. X (70813.97)*,
Correction from Table Va.,

Correction from Table V4.,

Greatest Multiple of Period for Subtraction,

Mean Longitude or Argument for date,

22 2502.58

1.29

285 6'.i2.C,o

4 27i is. s:;

1035.81

4.94

312 12C4.55

43
2-20

T.-.s.:,

0.9

370.1

1207.8

730.4

3.2

35 3069.1

10.9057714
1142

813.971 " i;,7'.i

14.9092:><>6

5031
335

16989
826.6365734
13.0588844

21.243406

58
813.9701 i:,,x

22.915317

57954
840

C,l

1202
827.110329

31.077951

8.500660

263
813.97(1058

3.859920

80960
112

30
1048

797.325876
28.985031

ARGUMENT 4. 6. 9. 10.

From Table II*., for 2470000,
Correction X .81397,
The excess of date,

From Table IV.,

Accented No. X 70813.97,

Doubly ace. No. X (70813.97)",
Correction from Table Va.,

Correction from Table V6.,

Or. Mult, of Period for Subtr.,

Argument for date,

281.3878

813.9701

365.1 2"76

1095.7791

364.7064

316.3339
13

813.9701

168.9847

1.0665

60

1235.3555

62.8620

5.6456

813.9701
25.1207

656
8

11

836.3254
8.4785

9.8725

813.9701

7.7149

454
2

10

826.7797

4.2882

4.7758

813.9701

4.0279

219
1

11

815.5275
7.225 1

26.1947

813.9701

16.1365

984
5

10
834.4791
21.7243

23.6165

813.97IH

13.8541

846
5

1

8

845.51(50

5.8405

ARGUMENT 1 1. 12. 13. 14. 15. 16. IT.

From Table 116., for 2470000,
The excess of date,

From Table IV.,
Ae,-ei,ted N'o. X 70813.97,

Doubly ace. No. X (70813.97)',
Correction from Table Vc.,

Correction from Table V6.,

Gr. Mult, of Period for Subtr.,

Argument for date,

0.9587

813.9701

19.0676
761

4

9

833.2270
0.8468

20.6699

813.9701
171.4161

1642

G93.2KI2

312.9810

3.2232

813.9701

9.9006

51

11

826.9369
0.1632

5.760

818.970
21.068

59

819.872
21.485

5.5ft

8 i:i.97o

3.704

21

823.113

0.117

4.981

813.970
9.575

61

826.743
1.672

15.347

813.970

3.560

21

819.656
13.206

ARGUMENT i. 19. 2O. 21. 22. 23. 24.

Fro,,, Table 116., for 2470000,
The excess of date,

From Table IV.,
Accented No. X 70813.97.

hilt, of Period for Subtr.,

Argument for dat-'.

4.364

813.970
7.935

80
819.508

6.711

3.891

813.970

8.791

207

826.875
0.170

1.189

818.970

1.178

101

81C,.0,S7

0.099

r.'.i.'.i I

813.97

108.02

73

921.70

69.50

28.372

K1.-J.970

4.212

24

835.330
11.200

17.824

813.970

12.603

60

882.112
12.225

1.155

81 ,".970

1.086

!>1

.SO'.I.HCC.

6.25]

4.760

818.970
7.5 1C,

47

824.811

1.888

ARGUMENT 26. 2T. 28. 29. 30. 32. 33.

From Table 116., for 2470000,
Tlic exee-i of date.

From Table IV..

ited No. X 70813.97,
(ir. Mull, of Period for Subtr.,

Argument for date,

3.087

81.V.I70

0.868

38
815.165

2.222

818.97

24.56

16

826.44
1 2.27

24.849

818.970

27.868

78
847.484

19.120

21.177

81.V.I70

18.084

149

is:, i .s:,:,

1.527

1.760

8l:!.i70

10.188
:,

819.804

6.618

9.15

813.97

18.08

2

826.98
!i. 1 9

ll.ol

813.97

7.35

7

881.51

0.89!

15.84

818.97

1 7.58

12

648.72

3.05

Ai:,rMi.\r 35. 36. 37. 39. 40. 41.

Table 1 1/,., tor -..'170000,

The exee-- .,)' date.

Froa, Table IV..

it.-d No. / 7"Si:;..7.
( ir. .Mult, of Period for Sublr..

Argument for date.

25.51

81897
i '.'.:> I

6

19.17

18.42

818.97

L2.98

8

887.98
7.2(1

12.65

818.97

9.22
f

*-_':;. i:i

12.66

86.4

814.0

88.9

3

L9.S

17.71

818.97
2.17

10

826.7 1

7.04

18.1

81 1.0

10.7

2

827.4

10.2

] C.2C,

818.97
4.65

II

829. 1 2

5.87

7.85

818.97

L89
11

824.2H
1 .5 1



INTRODUCTION.

ARGUMENT 42. 43. 44. 45. 46. 47. 4. 49.



INTRODUCTION.

TABLE.



TABLE la.

Dute of Jan. in Common Years,
and of Jan. 1 in Bissextile Years.



TABLE Ib.

Number of Days from Jan. in Common Tears,
and Jan. 1 in Bissextile Years.



TABLE lc.

To Reduce Hours, Minutes, and Seconds of Time to Decimals of a Day.



TABLE II.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE Ha.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE Ha.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE
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For Washington Mean Noon.
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Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.
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Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.
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For Washington Mean Noon.



TABLE Ila.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE II.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2100000.

For Washington Mean Noon.



TABLE Ha.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mcau Noon.



TABLE Ha.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE II.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE II fl .

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE Ha.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE II.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2 100000.

For Washington Mean Noon.



TABLE II.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE II.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE
Epochs and Arguments for eac.h Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE
Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE II.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2 100000.

For Washington Mean Noon.



TABLE H,T.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2100000.

For Washington Mean Noon.



TABLE Ila.

Epochs and Arguments for each Thousandth Day, from 2300000 to 2400000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for ear.h Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE III.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE II&.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE 116.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for eacli Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE 116.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE II&.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000

For Washington Mean Noon.



TABLE lift.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2600000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.
%



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

1'or Washington Mean Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mcun Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE II&.

Epochs and Arguments for eacli Thousandth Day, from 2 100000 to 2500000.

For Washington Mean Noon.



TABLE lib.

Epochs and Arguments for each Thousandth Day, from 2400000 to 2500000.

For Washington Mean Noon.



TABLE Ilia.

Change of Mean Longitude, and Longitude of the Node for any Interval of Time less than 1000 Days.



TABLE Ilia.

of Mean Longitude, and Longitude of the Node for any Interval of Time less than 1000



TABLE lllb.

Multiples of Periods of the Arguments.



TABLE III&.

Multiples of Periods of the Arguments.



TABLE lllb.

Multiples of Periods of the Arguments.



TABLE IV.

Constants of Epochs and Arguments for every Hundred Thousandth Day to 2300000.



TABLE IV.

Constants of Epochs and Arguments for every Hundred Thousandth Day to 2300000.



TABLE IV.

Constants of Epochs and Arguments for every Hundred Thousandth Day to 2300000.



TABLE IV.

Constants of Epochs and Arguments for every Hundred Thousandth Day to 2300000.



TABLE IV.

Constants of Epochs and Arguments for every Hundred Thousandth Day to 2300000.



TABLE IV.

Constants of Epochs and Arguments for every Hundred Thousandth Day to 2300000.



TABLE IV.

Constants of Epochs and Arguments for every Hundred Thousandth Day to 2300000.



TABLE IV.

Constants of Epochs and Arguments for every Hundred Thousandth Day to 2300000.



TABLE IV.

Constants of Epochs and Arguments for very Hundred Thousandth Day to 2300000.



TABLE IV.

Constants of Epochs and Arguments for every Hundred Thousandth Day to 2300000.



TABLE Va

ARGUMENT 75.



TABLE Vo.

ARGUMENT 76.



LONGITUDE TABLES,

EQUATIONS.

TABLES VI.-LXXXII.

SECOND AND FOURTH DIFFERENCES

FOR A QUARTER OF A DAT.

TABLES VI'.- XXXV"., VI. - XXI.m



TABLE VI. ARGUMENT 1.

Equation = 22655".226+ 22639 '.2 sin. x+ 769".5 sin. 2x+ 36".7 sin. 3x+ 2".0 sin. 4x -f O'M sin. 5*.

Period, 27.55455245 days.



TABLE VI. ARGUMENT 1.

Equation = 22655".226 -J- 22G39".2 sin. x
-{- 769".5 sin. 2z -f- 36".7 sin. 3x -(-

2".0 sin. 4c
-}-

0".l sin. 5x,

Period, 27.55455245 days.



TABLE VI. ARGUMENT 1.

Equation = 22655".226 -f 22639".2 sin. x -4- 769".5 sin. 2x -f- 36".7 sin. 3x -f 2".0 sin. 4x+ 0".l sin. 5x.

Period, 27.55455245 days.



TABLE VI. ARGUMENT 1.

Equation = 22655^.226 -4- 22639".2 sin. x -4- 769".5 sin. 2z -j- 36".7 sin. 3x -f- 2".0 sin. 4r/0)".l shi.

Period, 27.55455245 days.



TABLE VI. ARGUMENT 1.

Equation = 22655".226+ 22639 '.2 sin. x -f 769".5 sin. 2x+ 36".7 sin. 3* -f 2".0 sin. 4x -f 0".l sin. 5x.

Period, 27.55455245 days.



TABLE VI. ARGUMENT 1.

Enimiion = 22655".226 -(- 22639".2 sin. x -f 769".5 sin. 2z -f 36".7 sin. 3z -f 2".0 sin. 4a? -f 0".l sin. 5r.

Period, 27.55455245 days.



TABLE VI. ARGUMENT 1.

Equation = 22655".226 + 22639 '.2 sin. x + 769".5 sin. 2x -f 36".7 sin. 3* -f 2".0 sin. 4* -f 0".l sin. 5*.

Period, 27.55455245 days.



TABLE VI. ARGUMENT 1.

Eq nation = 22355".2-'3 -{- 22639' .2 sin. x -f 769".5 sin. 2x -{- 36".7 sin. 3x -f 2".0 sin. 4* -f 0".l sin. 5x.

Period, 27.55455245 days.



TABLE VI. ARGUMENT 1.

Equation = 22655".226 -f 22639".2 sin. x -f 769".5 sin. 2*+ 36".7 sin. 3z+ 2' .0 sin. 4x -f 0".l sin.

Period, 27.55455245 days.



TABLE VI. ARGUMENT 1.

Equation = 22655".226 -f 22639".2 sin. x+ 769".5 sin. 2x+ 36".7 sin. 3x -f- 2".0 sin. 4c -f 0".l sin.

Period, 27.55453245 days.



TABLE VI. ARGUMENT 1.

Equation = 22655".226 -f 22639 '.2 sin. x -f 769".5 sin. 2x -j- 36".7 sin. 3x -f 2".0 sin. 4a> -f- 0".l sin. 5*.

Period, 27.55455245 days.



TABLE VI. ARGUMENT 1.

Equation = 22655".226+ 22639".2 sin. x + 769".5 sin. 2r+ 36".7 sin. Sr+ 2".0 sin. 4* -f 0".l sin. 5x.

Period, 27.55455245 days.



TABLE VII. ARGUMENT 2.

Equation = 4587".400 -f 4586".9 sin. (2t x) -+- 31".2 sin. (4/ 2jr).

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation = 4587".400 -f 4586".9 sin. (2< x) + 31".2 sin. (4t 2x}.

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation = 4587".400 -}- 4586".9 sin. (2t r) -t-31".2 sin. (4< 2*).

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation = 4587".400+ 4586".9 sin. (2t x) -t-31".2 sin. (4*

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation = 4587".400 -f- 4586".9 sin. (2t x) -+-31".2 sin. (4< 2i).

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation = 4587MOO+ 4586".9 sin. (2t x)+31".2 sin. (4t 2x).

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation 4587".400 -f 4586".9 sin. (2t x) -+- 31".2 sin. (4* 2*).

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation= 4587".400 -j- 4586".9 sin. (2< *) 4-31".2 sin. (4< 2*),

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation = 4587".400
-f- 4586".9 sin. (2< z) -t-31".2 sin. (4 2x).

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation = 4587".400+ 4586",9 sin. (2t ac) + 31".2 sin. (4/ Zx).

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation = 4587".400 -f 4586".9 sin. (2t x)+ 3l".2 sin. (4t 2*).

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation = 4587".400 -f 4586".9 sin. (2t x) + 31".2 sin. (4t

Period, 31.81193574 days.



TABLE VII. ARGUMENT 2.

Equation= 45S7".400
-f- 4586".9 sin. (2t x) + 3P.2 sin. (4t 2*).

Period, 31.81193574 days.

Days. 3O



TABLE VII. ARGUMENT 2.

Equation= 4587".400 -f 4586".9 sin. (2 x) + 31".2 sin. (4i 2*).

Period, 31.81193574 days.

Days. SO



TABLE VIII. ARGUMENT 3.

Equation = 2457".02 122".l sin. I + 2371".0 sin. 2t -f 0".9 sin. 3t -f 14".4 sin. 4<.

Period, 29.530587997 days.



TABLE VIII. ARGUMENT 3.

Equation = 2457".02 122".l sin. t -f- 2371".0 sin, 2 -f- 0".9 sin. 3t -j- 14".4 sin. 4.

Period, 29.530587997 days.



TABLE VIII. ARGUMENT 3.

Equation = 2457".02 122".l sin. t + 2371".0 sin. 2< + 0".9 sin. 3t -f 14".4 sin. 4<.

Period, 29.530587997 days.



TABLE VIII. ARGUMENT 3.

Equation = 2457".02 122 '.1 sin. t -f 2371".0 sin. 2 -f 0".9 sin. 3t -f 14 '.4 sin. 4f.

Period, 29.530587997 days.



TABLE VIII. ARGUMENT 3.

Equation = 2457".02 122".l sin. / -f 2371".0 sin. 2t + 0".9 sin. 3/ -f 14".4 sin.

Period, 29.530587997 days.



TABLE VIII. ARGUMENT 3.

Equation = 2457".02 122". 1 sin. t -f 2371".0 sin. 2t -J- 0".9 sin. 3t -}- 14".4 sin. 4.

Period, 29.530587997 days.



TABLE VIII. ARGUMENT 3.

Equation = 2457".02 122".l sin. t -f 2371".0 sin. 2< + 0".9 sin. St -\- 14".4 sin. 41.

Period, 29.530587997 davs.



TABLE VIII. ARGUMENT 3.

Equation = 2457".02 122". 1 sin. t+ 2371". sin. 2t + 0".9 sin. 3t+ 14".4 sin. 4*.

Period, 29.530587997 days.



TABLE VIII. ARGUMENT 3.

Equation = 2457".02 122". 1 sin. t -f 2371".0 sin. 2t + 0".9 sin. 3t -f 14"A sin. 4t.

Period, 29.530587997 days.



TABLE VIII. ARGUMENT 3.

Equation = 2457".02 122".l sin. <-f 2371".0 sin. 2< -f 0".9 sin. 3t -\- U"A sin.

Period, 29.530587997 days.



TABLE IX. ARGUMENT 4.

Equation = 670".500 670".3 sin. z 7".9 sin. 2z.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation= 670".500 670".3 sin. z 7".9 sin. 2z.

Period, 365,259687 days.



TABLE IX. ARGUMENT 4.

Equation = 670 '.500 670".3 sin. z 7''.9 sin. 2z.

Period, 365^59687 days.



TABLE IX. ARGUMENT 4.

Equation = 670".500 670".3 sin. z 7".9 sin. 2z.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation = 670".500 670". 3 sin. z 7".9 sin. 2z.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation 670".500 670".3 sin. z 7".9 sin. 2z.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation = 670".500 670".3 sin. z 7".9 sin. 2z.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation= 670".500 670".3 sin. z 7".9 sin. 2z.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4,

Equation = 670".500 670".3 sin. z 7".9 sin. 2:.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation = 670".500 670". 3 sin, * 7".9 sin. 2z.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation = 670".500 670".3 sin. * 7".9 sin. 2z.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation = 670".500 670".3 sin. a 7".9 sin. 2z,

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation =670".500 670".3 sin. z 7".9 sin. 2z.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation = 670".500 670". 3 sin. * 7".9 sin. 2z.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation= 670".500 670".3 sin. * 7".9 in. 2*.

Period, 365.259687 days.



TABLE IX. ARGUMENT 4.

Equation= 670".500 670".3 sin. * 7".9 sin. 2*.

Period, 365,259687 days.

Days. 35O



TABLE X. ARGUMENT 5.

Equation = 225".300
-j-

18".0 sin. (x t)
212".4 sin. 2 (x /).

Period, 411.78517 days.



TABLE X. ARGUMENT 5.

Equation= 225".300 + 18".0 sin. (* )
212".4 sin. 2 (x t).

Period, 411.78517 days.



TABLE X. ARGUMENT 5.

Equation = 225".300 -f 18".0 sin. (* ) 212".4 sin. 2 (i }.

Period, 411.78517 days.



TABLE X. ARGUMENT 5.

Equation= 225".300 -f- 18".0 sin. (x t) 212"A sin. 2 (* <)

Period, 411.78517 days.



TABLE X. ARGUMENT 5.

Equation = 225".300 -f 18".0 sin. (x f) 212"A sin. 2 (x t).

Period, 411.78517 days.



TABLE X. ARGUMENT 5.

Equation= 225".300 -f 18".0 sin. (x t) 212".4 sin. 2 (x t).

Period, 41 1.78517 days.



TABLE X. ARGUMENT 5.

Equation = 225".300 -4- 18".0 sin. (x t) 212".4 sin. 2 (x t).

Period, 41 1.78517 days.



TABLE X. ARGUMENT 5.

Equation == 225".300 + 18".0 sin. (x f)
212"'.4 sin. 2 (x <).

Period, 41 1,78517 days.



TABLE X. ARGUMENT 5.

Equation = 225".300 -(- 18".0 sin. (x )
212".4 sin. 2 (x

Period, 411.78517 days.



TABLE X. ARGUMENT 5.

Equation == 225".300 + 18".0 sin. (z <) 212".4 sin. 2 (x *)

Period, 411,78517 days.



TABLE X. ARGUMENT 5.

Equation = 225".300 -4- 18".0 sin. (x t) 212".4 sin. 2 (x /).

Period, 411.78517 days.



TABLE X. ARGUMENT 5.

Equation= 2J25".300+ 18".0 sin. (x t) 212".4 sin. 2 (x t).

Period, 411.78517 days.



TABLE X. ARGUMENT 5.

Equation= 225".300 -4- 18".0 sin. (x t) 212".4 sin. 2 (* f)

Period, 411.78517 days.



TABLE X. ARGUMENT 5.

Equation= 225".300 + 1".0 sin. (x t) 212"A sin. 2 (x t).

Period, 41 1.78517 days.



TABLE XI. ARGUMENT 6.

Equation = 206".9 [1 + sin. (2 z *)].

Period, 34.846892 days.



TABLE XI. ARGUMENT 6.

Equation = 206".9 [1 + sin. (2* z c)].

Period, 34.846892 days.



TABLE XI. ARGUMENT 6.

Equation = 206".9 [1 + sin. (2< z x}}.

Period, 34.846892 days.



TABLE XI. ARGUMENT 6,

Equation = 206".9 [1 4- sin. (2 z *)].

Period, 84.846892 days.



TABLE XI. ARGUMENT 6.

Equation = 206".9 [1 -+- sin. (2< z x)].

Period, 34.840892 days.



TABLE XI. ARGUMENT 6.

Equation= 206".9 [1 + sin. (2< z
*)].

Period, 34.846892 days.



TABLE XII. ARGUMENT 7,

Equation= 192".l [1 -{-sin. (2i+ z)].

Period, 9.613718 days.



TABLE XII. ARGUMENT 7.

Equation =192".! [1-fsin. (2t+x)].

Period, 9.613718 days.



TABLE XIII. ARGUMENT 8.

Equation 165".9 [1 -\- sin. (2i z)].

Period, 15.3873122 days.



TABLE XIII. ARGUMENT 8.

Equation= 165".9 [1 +sin. (2 z)].

Period, 15.3873122 days.



TABLE XIII.

( Continued.)

Period, 15.3873122 days.

TABLE XIV. ARGUMENT 9.

Equation= 148". 1 [1 -f sin. (x ;)].

Period, 29.802826 days.



TABLE XIII.

{Continued,.)

Period, 15.3873122 days.

TABLE XIV. ARGUMENT 9.

Equation^ 148". 1 [1 -|-sin. (x z)].

Period, 29.802826 days.



TABLE XIV. ARGUMENT 9.

Equation-- 148".l [1-J-sin. (* :)].

Period, 29.802826 days.



TABLE XIV. ARGUMENT 9.

Equation 148".l [1 +sin. (* *)].

Period, 29.802826 days.



TABLE XIV ARGUMENT 9.

Equation = 148 '.1 [1 -f sin. (x z)]

Period, 29.802826 days.



TABLE XIV. ARGUMENT 9.

Equation = 148".l [1 -f sin. (x z)].

Period, 29.802826 days.



TABLE XV. ARGUMENT 10.

Equation = 110".0 [1 sin. (x+ t)].

Period, 25.621696 days.



TABLE XV. ARGUMENT 1O.

Equation= 110".0 [1 sin. (s+ z)].

Period, 25.621696 days.



TABLE XV. ARGUMENT 10.

Equation = 110".0 [1 sin. (x+ z)].

Period, 25.621696 days.



TABLE XV. ARGUMENT 10.

Equation = 110".0 [1 sin. (*+ )].

Period, 25.621696 days.



TABLE XVI. ARGUMENT 11.

Equation= 85".0 [1 sin. (2y *)].

Period, 26.878290 days.



TABLE XVI. ARGUMENT 11.

Equation = 85".0 [1 sin. (2y *)].

Period, 26.878290 days.



TABLE XVI.

(Continued).

Period, 26.878290 days.

TA3LE XVII. ARG. 1 2 .

Equation = 58".7 [1 sin. (2y 2*)].

Period, 173.31006 days.



XVI.

(Continued.)

Period, 26.878290 days.

TABLE XVII. A

Equation = 58".7 [1 sin. (2y 2/)].

Period, 173.31006 days.



TABLE XVII.

(Continued).

Period, 173.31006 days.

TABLE XVIII. ARG. 13.

Equation= 38".0 [1+ sin. (4 *)].

Period, 10.084597 days.



TABLE XVII.

(Continued.)

Period, 173.31006 days.

TABLE XVIII. ARG. 13.

Equation^ 38".0 [1+sin. (it a;)].

Period, 10.084597 days.



TABLE XIX. ARGUMENT 14.

Equation = 28".8 [1 sin. (2<+ z *)].

Period, 29.263279 days.



TABLE XIX. ARGUMENT 14.

Equation = 28".8 [1 sin. (2<-j- a)].

Period, 29.263279 days.



TABLE XIX.

(Continued.)

Period, 29.263279 days.

TABLE XX. ARG. 15,

Equation = 25".0 [1 sin. (2<+ z)].

Period, 14.1916109 days.



TABLE XIX. TABLE XX. ARG. 15.

( Continued.) Equation = 25".0 [1 sin. (2*+ 2)] .

Period, 29.263279 days. Period, 14.1916109 days.

* i



TABLE XX.
(Continued.)

Period, 14.1916109 days.

TABLE XXI. ARG. 16.

Equation= 21". 8"J2 sin. ( + *) + 14". 1 sin. 2 (t + x).

Period, 14.2541847 days.



TABLE XX.
(Continued.)

Period, 14.1916109 days.

TABLE XXI. ARG. 16.
i

Equation= 21". 8".2 sin. (<+ *) + 14".l sin. 2 (t -f t).

Period, 14.2541847 days.



TABLE XXI. ARGUMENT 16.

Equation = 21". 8"3 sin. (t -f *) -f 14".l sin. 2 (t -f *).

Period, 14.2541847 days.



TABLE XXI. ARGUMENT 16.

Equation = 21". 8".2 sin. (t -f x) -f 14".l sin. 2 (t+ z).

Period, 14.2541847 days.



TABLE XXII. ARGUMENT 17.

Equation= 17".2 [1 + sin. (<+ z)].

Period, 27.3216794 days.



TABLE XXII. ARGUMENT 17.

Equation= 17".2 [l-{-sin.

Period, 27.3216794 days.



TABLE XXII.

(Continued.)

Period, 27.3216794 days.

TABLE XXIII. ARG. 18,

Equation = 14".0 [1 -+- sin. (2t + x z)].

Period, 9.873593 days.



TABLE
(Continued.)

Period, 27.3216794 days.

TABLE XXIII. ARG. 1 8,

Equation^ 14".0 [1 -f sin. (2*+* )].

Period, 9.873593 days.



TABLE XXIV. ARGUMENT 19,

Equation= 12".8 [1 sin. (3* 2)].

Period, 24.302196 days.



TABLE XXIV. ARGUMENT 19.

Equation = 13".8 [1 sin. (3x 2t)].

Period, 24.302196 days.



TABLE XXIV.
(Continued.)

Period, 24.302196 days.

TABLE XXV. ARG. 20.

Equation == 9".6 [1+ sin. (2x z)].

Period, 14.317313 days.



TABLE XXIV.
(Continued.)

Period, 24.302196 days.

TABLE XXV. ARG. 2O.

Equation = 9".6 [1 -f- sin. (2* )].

Period, 14.317313 days.



TABLE XXV.
(Continued.)

Period, 14.317313 days

TABLE XXVI. ARG. 21.

Equation = 9".2 [1 sin. (2z-f-z 2<)].

Period, 131.671123 days.



TABLE XXV.
(Continued.)

Period, 14.317313 days

TABLE XXVI. ARG. 21.

Equation= 9".2 [ 1 sin. (2x -f z 2<)] .

Period, 131.671123 days.



TABLE XXVII. ARGUMENT 22.

Equation = 8".l 0".4 sin. (t z) -f- 7' .8 sin. 2 (t z).

Period, 32.128086 days.



TABLE XXVII. ARGUMENT 22.

Equation = 8".l 0".4 sin. (t z) -f 7' .8 sin. 2 (t z).

Period, 32.128086 days.



TABLE XXVII. ARGUMENT 22.

Equation = 8".l 0".4 sin. (t *) -f 7".8 sin. 2
(t z).

Period, 32.128086 days.



TABLE XXVII. ARGUMENT 22.

Equation = 8".l 0".4 sin. (t z) -f- 7".8 sin. 2 (t z).

Period, 32.128086 days.



TABLE XXVII. ARGUMENT 22.

Equation = 8".l 0".4 sin. (t *) + 7".8 sin. 2 (t z).

Period, 32.128086 days.



TABLE XXVII. ARGUMENT 22,

Equation= 8".l 0".4 sin. (t z) -f 7".8 sin. 2 (t z).

Period, 32.128086 days.



TABLE XXVII.

(Continued.)

Period, 32.128086 days.

TABLE XXVIII. ARG. 23.

Equation = 9".8 [1 sin. (x -j- 2y 2<)].

Period, 23.774626 days.



TABLE XXVII.
%

(Continued.)
<

Period, 32.128086 days.

TABLE XXVIII. ARG. 23.

Equation= 9".8 [1 sin. (x -j- 2y 2t)].

Period, 23.774626 days.



TABLE XXVIII.

(Continued.)

Period, 23.774626 days.

TABLE XXIX. ARG. 24.

Equation = 7".3 [1 sin. (2x -+- )].

Period, 13.276498 days.



TABLE XXVIII.

(Continued.)

Period, 23.774626 days.

TABLE XXIX. ARG. 24.

Equation"== 7".3 [1 sin. (2x -[- z)].

Period, 13.276498 days.



TABLE XXIX.
( Continued.)

Period, 13.276498 days.

TABLE XXX. ARG. 25.

Equation = 2".9 [1 sin. (2i+ *
-j- *)].

Period, 9.36717 days.



TABLE XXIX.
{Continued.)

Period, 13.276498 days.

TABLE XXX. ARG. 25.

Equation = 2".9 [1 sin. (2< -f z + *)].

Period, 9.36717 days.



TABLES XXXI-LXXXI.

ARGUMENTS, PERIODS, AND EQUATIONS.



TABLE XXXI. ARGUMENT 26,

Equation = 1".9 [1 + sin. (4< + *)].

Period, 5.822606 days.



TABLES XXXII -XXXVI.
*

TABLE

ARGUMENT

XXXII.

27.

XXXIII.

28.

XXXIV.

29.

XXXV.

3O.

XXXVI.

31.



TABLES XXXII -XXXVI.

TABLE

ARGUMENT

XXXII.

27.

XXXIII.

28.

XXXIV.

39.

XXXV.

3O.

XXXVI.

31.



TABLES XXXVII. - XLII.

TABLES XXXVII.

ARGUMENTS 32.

XXXVIII.

33.

XXXK.

34.

XL.

35.

XLI.

36.

XLII.

37.



TABLES XXXVII. - XLII.

TABLES XXXVII.

ARGUMENTS 32.

XXXVIII.

33.

XXXIX.

34.

XL.

35.

XLI.

36.

XLII.

37.



TABLES XLIII.-L.

TABLES XLIII. XLIV. XLV.

ARGUMENTS 3. 39. 4O.

XLVI. XLVII. XLVin. XLIX.

41. 42. 43. 44.

L.

45.



TABLES XLIII.-L.

TABLES XLIII. XLIV.

ARGUMENTS 38. 39.

XLV. XLVI. XLVII. XLVIII. XLIX.

4O. 41. 42. 43. 44.

L.

45.



TABLES LI.-LVII.

TABLES LI.

ARGUMENTS 46.

LIT.

47.

LIII.

48.

LJV.

49.

LV.

50.

LVL

51.

Lvn.

52.



TABLES LI.-LVII.

TABLES LI.

ARGUMENTS 46.

LIT.

47.

LIII.

48'.

LIV.

49.

LV.

5O.

LVI.

51.

LVII.

52.



TABLES LVIII.-LXII.

TABLES

ARGUMENTS

LVIII.

S3.

LIX.

54.

LX.

an.

LXI.

56.

LXII.

St.



TABLES LVIII.-LXII.

TABLES

ARGUMENTS

LVIII.

S3.

LIX.

54.

LX.

55.

LXI.

56.

LXII.

57.



TABLES LXIII.-LXrX.

TABLES LXIII. LXIV.

ARGUMENTS 58. 59.

LXV. LXVI. LXVII. LXVIII. LXIX.

CO. 61. 62. 63. 64.



TABLES LXIII.-LXIX.

TABLES LXIII. LXIV.

ARGUMENTS 58. 59.

LXV. LXVI. LXVII. LXVin.

6O. 61. 62. 63.

LXIX.

64.



TABLES LXX.-LXXIV.

TABLES LXX. LXXI. LXXII.

ARGUMENTS 65. 66. 67.

Lxxni.

68.

LXXIV.

69.



TABLES LXX.-LXXIV.

TABLES LXX. LXXI.

ARGUMENTS 65. 66.

LXXII.

61.

LXXIII.

6.
LXXIV.

69.



TABLES LXXV. LXXVI.

TABLES

ARGUMENTS

LXXV.

70.

LXXVI.

71.



TABLES LXXV. LXXVI.

TABLES

ARGUMENTS

LXXV.

70.

LXXVI.

71.



TABLES LXXVII.-LXXIX.

TABLES

ARGUMENTS

LXXVII.

72.

LXXVIII.

73'.

LXXIX.

74.



TABLES LXXVII. - LXXIX.

TABLES

ARGUMENTS

LXXVII.

72.

LXXVIII.

73'.

LXXIX.

74.



TABLES

ARGUMENTS

TABLES LXXX. LXXXI.

LXXX. LXXXI.



TABLES LXXX. LXXXI.

TABLES

ARGUMENTS

LXXX.

T5.

LXXXI.

re.



TABLE LXXXLl.
Argument y-u.

Equation = 6".38 sin (y-u) 0".97 cos (y
-

)



TABLE LXXXI^L.

Argument y - u.

Equation = 6".38 sin (y
-
u) 0".97 cos (y

-
u).



TABLE LXXXIL ARGUMENT 77,

Equation = 416".9 sin. 2J.



TABLE LXXXII. ARGUMENT 77.

Equation = 416".9 sin. 2y.

-



TABLE LXXXII. ARGUMENT 77.

Equation = 416".9 sin. 2y.



TABLE LXXXII. ARGUMENT 77,

Equation = 416".9 sin. 2j.



TABLE LXXXII. ARGUMENT 7T.

Equation = 416".9 sin. 2j.



TABLES Vr.-XXI.IV

ABGUMENTS AND EQUATIONS.

TABLE.



TABLE VI". ARGUMENT 1.

Equation = 76". 73".563 sin. * 9".993 sin. 2* 1".071 sin. 5x 0".104 sin. 4x 0".008 sin. 5*.

Period, 27.55455246 days.



TABLE VI". ARGUMENT 1.

Equation = 76". 73".563 sin. x 9' .993 sin. 2x 1".071 sin. 3x 0".104 sin. 4x 0".008 sin. 5x.

Period, 27.55455246 days.



TABLE VI'. ARGUMENT 1.
>.

Equation= 76". 73".563 sin. x 9".993 sin. 2x 1".071 sin. 3* 0".104 sin. 4x 0".008 sin. 5*.

Period, 27.55455246 days.



TABLE VI". ARGUMENT 1.

Equation = 76". 73".563 sin. x 9".993 sin. 2a: 1".07 1 sin. 3x 0". 104 sin. 4* 0".008 sin. 5x.

Period, 27.55455246 days.



TABLE VI". ARGUMENT 1.

Equation= 76". 73".563 sin. x 9' .993 sin. 2* 1".07 1 sin. 3* 0". 104 sin. 4r 0".008 sin. 5x.

Period, 27.55455246 days.



TABLE VI". ARGUMENT 1.

Equation= 76". 73".563 sin. x 9".993 sin. 2x 1".071 sin. 3x 0".104 sin. 4x 0".008 sin. 5x.

Period, 27.55455246 days.



TABLE VII'. ARGUMENT 2.

Equation = 11".2 11". 18 sin. (2 x) 0".304 ain. (4 2x).

Period, 31.81193574 days.



TABLE Vir. ARGUMENT 2.

Equation = 11".2 11". 18 sin. (2 x) 0".304 sin. (4 2ar).

Period, 31.81193574 days.



TABLE VII". ARGUMENT 2.

Equation= 11".2 11". 18 sin. (2i x) 0".304 sin. (4t 2*).

Period, 31.81193574 daya.



TABLE VII". ARGUMENT 2.

Equation = 11".2 1 1".18 sin. (2t x) 0".304 sin. (4< 2r).

Period, 31.81193574 days.



TABLE VII". ARGUMENT 2.

Equation= 11".2 ll'MS sin. (2 *) 0".304 sin. (4t 2*).

Period, 31.81193574 days.



TABLE VII". ARGUMENT 2.

Equation = 11".2 11".18 sin. (2* *) 0".304 sin. (4 2*).

Period, 31.81193574 days.



TABLE VIII". ARGUMENT 3.

Equation = 31". 16 -f 0".345 sin. t 20".808 sin. 21 0".023 sin. 3t 0".65 sin. 4.

Period, 29.530588 days.



TABLE VIII". ARGUMENT 3.

Equation = 31". 16 -(- 0".345 sin. t 20".808 sin. 2< 0".023 sin. 3t 0".65 sin. 4.

Period, 29.530588 days.



TABLE VIII". ARGUMENT 3.

Equation = 31".16 + 0".345 sin. t 20".808 sin. 2t 0".023 sin. 3/ 0".65 sin. 4.

Period, 29.530588 days.



TABLE Vlir. ARGUMENT 3,

Equation = 31". 16 + 0".345 sin. t 20".808 sin. 2< 0".023 sin. 3t 0".65 sin. 4t.

Period, 29.530588 days.



TABLE VIII". ARGUMENT 3.

Equation = 31". 16 + 0".345 sin. t 20".808 sin. 2t 0".023 sin. 3t 0".65 sin. 4*.

Period, 29.530588 days.



TABLE VIIF. ARGUMENT 3.

Equation = 31".16 + 0".345 sin. t 20".808 sin. 2t 0".023 sin. 3t 0".65 sin. 4t.

Period, 29.530588 days.



TABLES XI. XII".

TABLES

ARGUMENTS

XI".

6.

xn".

7.



TABLES XI". XII".

TABLES

ARGUMENTS

XI".

6.

XII".

7.



TABLES Xlir.-XV.

TABLES

ARGUMENTS

XIH".

8.

xrv".

9.

XV.

10.



TABLES XIII". -XV.

TABLES
,

ARGUMENTS

XIII".

8.

XIV".

9.

XV".

10.



TABLES XVr.-XX"

TABLES

AKGUMENTS

XVI".

11.

XVIII".

13.

XIX'.

14.

XX".



TABLES XVI'.- XX'.

TABLES

ARGUMENTS

XVI".

11.

XVIII".

13.

XIX".

14.

XX".

15.



TABLES xxr.-xxr.
TABLES

ARGUMENTS

XXI".

16.

XXII".

17.

xxm".

18.

XXIV.

19.

XXV."

20.



TABLES XXI". -XXV.
TABLES , XXI".

ARGUMENTS 16.

XXII".

17.

XXIII".

18.

XXIV".

19.

XXV."

20.



TABLES XXVir.-XXXV.

TABLES

ARGUMENTS

XXVII".

22.

XXIX".

24.

XXX".

25.

XXXI".

26.

XXXV".

3O.



TABLES XXVII'. - XXXV".

TABLES '

ARGUMENTS

XXVII'

22.

XXIX".

24.

XXX". XXXI". XXXV".

25. 26. 30.



TABLES VI.1*- XII.1

TABLES

ARGUMENTS

VI."

1. 2.

VIII.'
7 -

3. 7.



TABLES VI.1*- XII.1

TABLES

ARGUMENTS 1.

vn.IV-

2.

XU.'T -

3.



TABLES XIII.

TABLES XIII.
IT -

XVIII.IT- XXI. IT -

XIII.
IV - XVIII. IV XXI.lr-

ARGUMENTS 8. 13. 16. . 13. 16.



LATITUDE TABLES, LXXXIII. - CIX.

ARGUMENTS, PERIODS, AMD EQUATIONS.



TABLE LXXXIII. ARGUMENT 12.

Equation = 846".0 -f- 527".5 sin. (2t 2y).



TABLE LXXXIII. ARGUMENT 12.

Equation = 846".0 -f- 527".5 sin. (2t 2y).



TABLE LXXXIII. ARGUMENT 12'.

Equation= 846".0+ 527".5 sin. (2t 2y).



TABLE LXXXIII. ARGUMENT 12'.

Equation 846".0+ 527".5 sin. (2t 2y).



TABLES LXXXIV. LXXXV.

TABLES

ARGUMENTS

LXXXIV. LXXXV.

33.



TABLES LXXXIV. LXXXV.

TABLES

ARGUMENTS

LXXXIV.

73".

LXXXV.

53.



TABLES LXXXV. - LXXXVII.

TABLES

ARGUMENTS

LXXXV.

53.

LXXXVI.

1.

LXXXVII.

ro.



TABLES LXXXV. - LXXXVII.

TABLES

ARGUMENTS

LXXXV.

53.

LXXXVI.

1.

LXXXVII.

70.



TABLE LXXXVIII. ARGUMENT 4.

Equation= 88".9 -f- 48".9 sin. z.



TABLE LXXXVIII. ARGUMENT 4.

Equation = 88".9 -f- 48".9 sin. z.



TABLE LXXXVIII. ARGUMENT 4.

Equation= 88".9 + 48".9 sin. *.



TABLE LXXXVIII. ARGUMENT 4.

Equation = 88".9 + 48".9 sin. *.



TABLE LXXXVIII. ARGUMENT 4.

Equation= 88".9 -}- 48".9 sin. z.



TABLE LXXXVIII. ARGUMENT 4.

Equation= 88".9 -J- 48".9 sin. z.



TABLE LXXXVIII. ARGUMENT 4.

Equation = 88".9 -f- 48".9 sin z.



TABLE LXXXVIII. ARGUMENT 4.

Equation = 88".9+ 48".9 sin z.



TABLES LXXXIX. XC.

TABLES

ARGUMENTS

LXXXIX.

4.

XC.

5.



TABLES LXXXIX. XC.

TABLES

ARGUMENTS

LXXXIX.

4.

XC.

5.



TABLES XCI. XCII.

TABLES

ARGUMENTS

XCI.

5.

XCII.

78.



TABLES XCI. XCII.

TABLES

ARGUMENTS

XCI.

5.

XCII.

78.



TABLES XCII. XCIII.

TABLES

ARGUMENTS

XCII. XCIII.



TABLES XCII. XCIII.

TABLES

ARGUMENTS

xcn.

78.

xcm.

73.



TABLES XCIII.-XCV.

TAB/.ES

AEGUMENTS

XCIII.

73.

XCIV.

12"'.

xcv.

79.



TABLES XCIII.-XCV.

TABLES

ARGUMENTS

XCffl.

73.

XCIV.

12'".

xcv.

79.



TABLES XCVI.-CI.

TABLES XCVI.

ARGUMENTS so.

XCVII.

81.

xcvm.

8*.

XCIX.

3.

c.

84.

CI.

48.



TABLES XCVI.-CI.

TABLES XCVI.

ARGUMENTS 8O.

XCVII.

81.

XCVIII. XCIX.

83.

c.

84.

CI.

48.



TABLES CII.-CVII.

TABLES

ARGUMENTS

CII.

85.

cm.

86.

CIV.

87.

cv.

88.

CVI.

89.

cvn.

90.



TABLES CII.-CYIL

TABLES

ARGUMENTS

CII.

85.

era.

86.

CIV.

87.

cv.

88.

CVI.

89.

CVII.

9O.



TABLE CVIII. ARGUMENT 77.

Equation = 6".2 6". 18 sin. 3$.



TABLE CVIII. ARGUMENT 77.

Equation = 6".2 6". 18 sin. 3$.



TABLE CVIIL ARGUMENT 77.

Equation = 6".2 6".18 sin. 3y.



TABLE CVIII. ARGUMENT 77,

Equatiop = 6".2 6". 18 sin 3y.



TABLE CVIII. ARGUMENT 77.

Equation = 6".2 6".18 sin 3j.



TABLE CVIII. ARGUMENT 77.

Equation = 6".2 6". 18 sin 3y.



TABLE CIX.

Equation= 9".l -f 2". 17 cos. u 8".80 sin. .



TABLE CIX.

Equation = 9".l -f 2". 17 cos. u 8".80 sin. .



TABLE CIX.

Equation = 9".l -f 2". 17 cos. u 8".80 sin. u.



TABLE CIX.

Equation = 9".l -f 2".17 cos u 8''.80 sin .



TABLE CX. ARGUMENT 1 '.

Equation = 348".0 -|- 186".8 cos x + 10".3 cos 2x -}- '.6 cos 3x.



TABLES

OF THE MOON'S PARALLAX

THESE tables are constructed from the formulae given by WALKER in a report to Prof. BACHE, the Superintend-

ent of the Coast Survey, and printed on the 114th page of the Coast Survey Report for 1848; and from those

given by ADAMS on the 263d page of Volume XIII. of the Proceedings of the Royal Astronomical Society

of London. They are substituted for the Tables given in the first edition of this work.

The following is the formula for the Horizontal Parallax.



TABLE CX. ARGUMENT 1.

Equation= 345".58 -f ]86".51 cos x -\- 10".17 cos 2x -f- 0".63 cos 3x -+-
0".04 cos 4*.



TABLE CX. ARGUMENT 1.

Equation= 345".58 + 186".51 cos x 4- 10".17 cos 2a; 4- 0".63 cos 3x 4- 0".04 cos 4x.



TABLE CX. ARGUMENT i.

Equation= 34& .58 -f 186';.51 cos x + 10".17 cos 2* -f- 0".63 cos S* -f- 0".04 cos 4x.



TABLE CX. ARGUMENT 1.

Equation == 345".58 + 186".51 cos x -f- 10".17 cos 2z -j- 0".63 cos 3* + 0".04 cos 4*.



TABLE CX. ARGUMENT 1.

Equation= 345".58 + 186".51 cos x + 10". 17 cos 2x + 0".63 cos 3z -f 0".04 cos



TABLE CX. ARGUMENT 1.

Equation= 345".58 -f 186".51 cos x + 10". 17 cos 2* -f 0".63 cos 3x -f 0".04 cos 4s.



TABLE CX. ARGUMENT 1.

Equation = 345".58 -f 186".51 coa i -f- 10".17 cos 2x -f 0".63 cos 3z+ 0".04 cos 4x.



TABLE CX. ARGUMENT 1.

Equation = 845".58 -f- 186".51 cos * + 10".17 cos 2* -f 0".63 cos 3* -f .04 cos 4x.



TABLE CX. ARGUMENT 1.

Equation = 345".58 + 186".51 cos x + 10".17 cos 2x + 0".63 cos 3x -f- 0".04 cos 4x.



TABLE CX. ARGUMENT 1.

Equation = 345".58 -f- 186".51 cos x -f- 10". 17 cos 2x -f 0".63 cos 3z+ 0".04 cos



TABLE CXI. ARGUMENT 3.

Equation = 29".44 0".95 cos t + 28".23 cos 2t+ '.26 cos 4t.



TABLE CXI. ARGUMENT 3.

Equation = 29".44 0".95 cos t -f 28".23 cos 2t -f- '.26 cos 4t.



TABLES CXI. CXII.

TABLES

ARGUMENTS

CXI.

3.

CXII.

9.



TABLES CXI. CXII.

TABLES

ARGUMENTS

CXI.

3.

CXII.



TABLES CXII.-CXV.

TABLES

ARGUMENTS

CXII.

2.

CXIII.

6.

CXIV.

r.

cxv.

8.



TABLES CXII.-CXV.

TABLES

ARGUMENTS

CXII.

3.

CXIII.

6.

CXIV.

.

cxv.

8.



TABLES CXVI.-CXIX.

TABLES

ARGUMENTS

CXVI.

9.

cxvn.

10.

cxvm.
11.

CXIX.

13.



TABLES CXVI.-CXIX.

TABLES

ARGUMENTS

CXVI.

9.

CXVII.

10.

cxvm.
11.

CXIX.

13.



TABLES CXX.-CXXIV.

TABLES CXX.

ARGUMENTS !*

CXXI.

15.

CXXII.

16.

cxxm.

IT.

CXXIV

18.



TABLES CXX.-CXXIV.

TABLES CXX.

ARGUMENTS !*

CXXI.

15.

CXXII.

16.

CXXIII.

17.

CXXIV.

18.



TABLES CXXV.-CXXVIII.

TABLES CXXV.

ARGUMENTS 19

CXXVI.

20.

CXXVII.

22.

CXXVIII.

23.



TABLES CXXV.-CXXVIII,

TABLES CXXV.

ARGUMENTS 19.

CXXVI.

20.

CXXVII.

22.

CXXVIII.

23.



TABLES CXXIX. - CXXXII.

TABLES CXXIX.

ARGUMENTS 24.

cxxx.

28.

CXXXI.

30.

CXXXII.

4.



TABLES CXXIX. - CXXXII.

TABLES CXXIX.

ARGUMENTS 24.

cxxx.

28.

CXXXI.

3O.

CXXXII.

4.



TABLES CXXXIII. - CXXXV.

TABLES

ARGUMENTS

cxxxm.
5.

CXXXIV.

12'.

CXXXV.

Hor. Par.



TABLES CXXXIII. - CXXXV.

TABLES

ARGUMENTS

CXXXIII.

5.

CXXXIV.

12'.

CXXXV.

Hor. Par.



TABLE CXXXVI.

ARGUMENT, Horizontal Parallax.



The Latitude = A sin y -|- B cos y -f- C, as given on page 12, Introduction, may be put in the form,

Latitude= 18500" sin y -\- A 1 sin y -f B cos y + G,

in which A' only diflers from A in that the constant 900" is subtracted instead of the constant 17600" added. Com-

pute 18500" sin y for each noon and midnight from Table CXXXVII. ; compute A1 sin y + B cos y -f- C'for each

noon, using five place decimals, and interpolate to midnight. In Table CXXXVII., the columns headed P. P. are

the proportional parts for the seconds of y.



TABLE CXXXTII. ARGUMENT 77.

Equation = 18500" sin y.



TABLE CXXXVII. ARGUMENT 77.

Equation = 18500" sin
jf.



TABLE CXXXVII. ARGUMENT 77.

Equation = 18500" sin g.



TABLE CXXXVII. ARGUMENT 77.

Equation = 18500" sin y.



TABLE CXXXVII. ARGUMENT 77.

Equation = 18500" sin y.



TABLE CXXXVII. ARGUMENT 77.

Equation = 18500" sin y.



TABLE CXXXVII. ARGUMENT 77,

Equation = 18500" sin y.



TABLE CXXXVII. ARGUMENT 77,

Equation = 18500" sin g.



TABLE CXXXVII. ARGUMENT 77.

Equation = 18500" sin y.



TABLE CXXXVII. ARGUMENT 77,

Equation = 18500" sin .



TABLE CXXXVII. ARGUMENT 77.

Equation = 18500" gin y.



TABLE CXXXVII. ARGUMENT 77,

Equation = 18500" sin y.



TABLE CXXXVII. ARGUMENT 77.

Equation= 18500" gin y.



TABLE CXXXVII. ARGUMENT IT,'

Equation = 18500" sin y.



TABLE CXXXVII. ARGUMENT 77.

Equation = 18500" sin y.
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