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VI. On the Values of the Constants of Nutation and Aberration, and of
the Parallax of y Draconis, as deduced jfrom the Observations made
with the Twenty-five-foot Zenith Tube at the Royal Observatory,
Greenwich. By the Rev. R. Main, M.A.

Read June 8, 1855s.

THE observations discussed in this paper extend from June 1837 to
May 1848, and during this interval of time they were made with tolerable
continuity, the only interruptions being such as were inevitable, either on
account of periods of bad weather, or from the difficulty of seeing the star
in the daytime, or from occasional readjustments or alterations in the
instrument.

Before proceeding with the detail of the calculations by which the
results deduced from the observations have been obtained, it will be well
first to recapitulate briefly the principal results deduced by other astro-
nomers for the nutation and aberration; and, secondly, to give a short
account of the zenith tube with which the observations were made.

1. For the constant of lunar nutation the values most entitled to credit,
both from the number of observations employed and the mode of treatment
of them, are those by LinpeNau, Buscm, RosixsoN, Bringrey, Luxpawr,
and PETERs.

LixpeExau’s complete discussion of the values of the constants of aber-
ration and nutation, published in 1842 at Berlin, is entitled, Versuch einer
neuen Bestimmung der Nutations und Aberrations Constanten aus beobach-
teten Geraden Aufsteigungen des Polaris. For the purpose the author
searched the records of all the great observatories during the eighteenth
and nineteenth centuries, and found nearly 1600 transits adapted to the
object he had in view, from which 8o right ascensions were deduced.
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By a treatment which differs in no material respect from that ordinarily
employed he finds for the constant of aberration the definitive value 20”449,
and for that of nutation 8”:977. The latter result is smaller than that
deduced by any other modern astronomer.

Dr. Buscu undertook the investigation of the constants of nutation and
aberration by the discussion of the observations of Braprry, published by
Ricaup in 1832, in his work entitled Miscellaneous Works of the Rev.
James Bradley. For this purpose he used the observations of twenty-three
stars made at Wanstead with the twelve-foot zenith tube, between the years
1727 and 1747, in which space of time the moon’s node had made more than
a revolution, and which were, therefore, admirably suited to the determina- -
tion of nutation as well as of aberration.

The results deduced by him are,—

Constant of nutation = ¢”-2320

5 . aberration = 20”2116

In the eleventh volume of the Memoirs of this Society is a paper on
Nutation by Dr. Ropinson, in which he investigates the value of the
constant by means of the observations made at Greenwich with TroucETONS
mural circle, between the years 1812 and 1835. In this investigation he
uses, in addition to Polaris, fourteen stars, equally distributed in right
ascension through the twenty-four hours, which had been frequently ob-
served, and whose meridian altitudes are all greater than s50°.

The value of the constant of nutation deduced by him is ¢”*239.

Another value of the constant of nutation entitled to some credit is
that by Dr. BrINkLEY, in his paper on the Parallaxes and the Aberrations
of the Fixed Stars, in the Philosophical Transactions for 1821. Using
for this purpose the observations of ten stars made with the Dublin circle
from the year 1809 to 1814, and from the year 1818 to 1820, he obtains for
the value of the constant ¢”-25.

This determination, which is based on observations extending through
only half a revolution of the moon’s node, is liable to error, arising from the
imperfectly-known proper motions of the stars employed, though this is
always capable of correction by using the results of modern observations, if
it should be thought worth while.
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LuxpanL’s paper, published in 1842, is entitled, “ De Numeris Nutationis
et Aberrationis Constantibus atque de Parallaxi annud stelle Polaris, que
deducuntur ex Declinationibus stelle Polaris; Dorpato, annis 1822-1838,
observatis.” 'The observations discussed by LuNparL were made with the
meridian circle of RricHENBACH, and, extending as they do through the
greater part of a period of the moon’s node, and being of indisputable
excellence, the result is entitled to considerable credit. The definitive
result obtained for the constant of lunar nutation is ¢”-236, with probable
error o'’*o4o0.

PeTERS’S paper, published also in 1842, is entitled, “ Numerus constans
Nutationis ex Ascensionibus rectis stelle Polaris in speculd Dorpatensi
annis 1822 ad 1838 observatis deductus.” 'This paper is, therefore, com-
plementary to that of Lunpamnr, the result being deduced from observations
of right ascension, instead of declination, of Polaris; and, though it is not
intended to offer any criticism, it may be assumed, that, in general, observa-
tions of right ascension of a circumpolar star are much less favourable than
those of declination for any similar investigation, unless the constancy of
the instrument between consecutive transits with regard to azimuthal devia-
tion is unusually great. This paper is, however, by far the most elaborate
of all that have appeared on nutation since the time of Brsser, for, in
addition to the deduction of the value of the constant, the whole theory is
revised, and every term which can possibly produce any sensible effect
in the expressions for the nutation of longitude and of obliquity is taken
scrupulously into account. At present we are concerned only with the
value of the constant. The definitive value is ¢”:217, with probable error
o'"*020., ,

For the sake of distinctness, putting in juxtaposition the values of
the nutation-constant obtained through the investigations given above, we
have the following :—

LiNpENAU .. .. Sl{977 BRINKLEY .. .. 91{2 5
Buscu . .. 9232 LuNparL .. .. 9236
Rosivsoxn .. .. 9239 PETERS .. .. 9217

The investigations relating to the determination of the constant of
aberration most entitled to credit are those by RicmARDsON, LuUNDAHL,
Linpevau, W. StrRUVE, and LINDHAGEN.
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Of the above, Luxpanr and LinpENAU have deduced the values of the
constant from the same series of observations by which the constant of
nutation was determined : the values obtained by them are respectively
20”551 and 20"°449. RIcHARDSON’S result is based upon more than 4000
observations made with the two mural circles at Greenwich, between the
years 1825 and 1828 : his definitive result is 20"*504.

STRUVE'S result is founded on the observations made with Repsorp’s
transit instrument placed in the prime vertical. The stars employed are
seven,—namely, 3 and & Cassiopeie; v Urse Majoris; i, b, and o Draconis;
and Piazzi xix. 371. The definitive value of the constant is 20”'445. One
of the most important deductions made by M. STruvE from his discussion
of the observations of each star separately is, that the velocity of the light
coming from each star is the same.

LixpBAGEN’S value of the constant is founded on the observations of
right ascension of Polaris made at Poulkova, with ERTEL’S transit instru-
ment, in the years 1842-1844. His definitive result is 20"498.

I will now proceed with the description of the zenith tube with which
the observations were made which are the basis of my own' investigation.
The tube was erected by TroueHTON during the directorship of Mr. Poxp,
- with the expectation of observing several stars, in addition to ¢ Draconis,
which pass the meridian of Greenwich very near to the zenith, but no regular
series of observations capable of being used for any delicate inquiry was .
made with it till the accession of Mr. Airy. One of the first points taken
into consideration by the latter astronomer was the examination and im-
provement of this instrument, with a view to rendering it efficient for
making an extensive series of observations of y Draconis. ’

The focal length of the vertical telescope is twenty-five feet, and its
aperture five inches, and it turned freely in azimuth upon a conical pivot at
its lower extremity, and in a collar, with steadying springs, near its upper
end. The collar was carried by the upper extremity of a very massive iron
tube, supported by four curved iron legs. The telescope was furnished
with a plumb-line, attached for convenience to a reel near the upper
extremity, and passing through a small tube contained in the larger one.
It was read by two microscopes, one placed near the upper and the other
near the lower extremity, the use of the upper reading being to obviate
any error arising from lateral shift of the plumb-line; and, as the thickness
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of the line was considerable, it was customary to place the crosses of the
micrometers on each edge of the image, so that two separate readings of
each microscope were made at each observation.

In the eye-piece of the telescope there were, carried by a fixed plate, ten
pairs of wires arranged as acute crosses; and, carried by the moveable
micrometer-plate, eleven single wires placed vertically at intervals not
widely different from those of the fixed crosses. The micrometer-plate was
acted on by a fine micrometer-screw acting against a spring in the usual
way, the object of this arrangement of the crosses and wires being for
the purpose of measuring the intervals of the wires in terms of the revolu-
tions of the micrometer-screw, and thus obtaining very accurately the value
of a revolution by a comparison of the spaces thus measured, with their
values in arc, obtained by transits of y Draconis over all the wires.

Other details relating to the construction of the instrument will be found
in the Introduction to the Greenwich Observations for 1837, and the sub-
sequent volumes; in this place it is sufficient to add, for the sake of
showing the fineness of the micrometer-screw, that the value of a revolution
was found from the mean of several determinations made in the winter of
1836, agreeing very closely with each other, to be 6"714. Another deter-
mination made in the spring of 1846 gave 6”-724. The chief causes which
might have an influence in vitiating the observations, and which were
therefore chiefly to be guarded against, were,— 1st. The possibility of the
plumb-line being bent in some portion of its length, and of its revolving by
the circular motion imparted to the bob suspended in the water-vessel ;
and, 2dly. The probability of a change of adjustment of some parts of the
instrument between two consecutive observations in reversed positions. As
the necessity for obviating these sources of possible error became apparent,
means were taken for the purpose. First, to prevent the rotation of the
plumb-line, a supplementary plumb-line was added, having its bob in a
separate water-vessel, so that any tendency to twist was immediately
counteracted. Secondly, in the year 1841, the instrument was furnished
with convenient means for reversing it rapidly, and with a supplementary
wire at a distance from the original wire very nearly equal to double the
zenith distance of y Draconis, and by this means the observer was enabled
to make a complete observation in reversed positions of the instrument at a
single transit of the star.
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I will now proceed to explain the processes pursued in the calculations.

First, the observations have been divided into convenient groups, rarely
extending over an interval of time greater than fourteen days; and it is
assumed that, for these intervals, the mean of the observed apparent zenith
distances corresponds accurately to the mean of the days of observation.
This supposition is sufficiently accurate even with reference to the changes
of the coefficients of aberration and parallax.

We have then a series of normal apparent zenith distances which theo-
retically ought to be very accurate, and each of these may be represented
by an expression containing the following terms :—

1. The assumed mean north zenith distance for an assumed epoch.

2. The correction due for precession and proper motion for the interval
of time between the epoch and the day corresponding to the mean of
each group of observed zenith distances.

3. The correction due to aberration.

4. The correction due to parallax.

5. The correction due to nutation.

I will treat of these in order.

1. The assumed epoch is 1840, January 1, and the assumed north zenith

distance for that epoch is 11800 + .

2. For the precession the assumed value of n is that of PETERs, in his
Numerus Constans Nutationis, for 1840, namely 20”057, and the assumed
proper motion is that deduced by myself in my paper on the Proper Motion
of the Fixed Stars. These, when combined, give for the annual variation
in north zenith distance —o":66. For convenience of application a table is
made of the amount of this correction for every hundred days.

3. The constant of aberration being assumed to be 20” + a, the cor-
rection to be applied to the mean north zenith distance will be generally

— (20 + ) {cos « cos A sin ® + (sin @ sin A — cos ® sin « cos A) cos @}

where ¢ = star's R.A.; A = N.P.D.; ® = sun’s longitude ; and » = the
obliquity of the ecliptic.
By reduction, this formula may, in the case of y Draconis, be represented,
for the epochs respectively of 1840 and 1850, by the expressions
— 0'96588 cos (1°26' + @) x (20" + w)
and — 0'96566 cos (1°24' + @) X (20" + )
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The above expression, for the epoch 1840, has been tabulated for every
degree of sun’s longitude, and the result is given in two distinct tables, the
former of which gives the numerical value of the correction to be applied,
assuming the value of the constant to be 20", and the latter gives the values
of the factors, which are the multipliers of #, the residual correction of the
constant. .

4. If y be the value of the constant of parallax, then the correction to be
applied to the mean N.P.D. is deduced immediately from the expression for
aberration, by substituting 9o°+ ©®, and will be, for 1840,

+ 096588 sin (1°26' + @) X .

This expression is tabulated in the same manner as the preceding for
every degree of sun’s longitude. ’

5. For nutation, the expression is taken from PETERS’ Constans Nuta-
tionis, page 74, assuming the constant to be, for 1840, 92235 x (x + %)

Neglecting terms which are utterly insensible for ¢ Draconis, the whole
correction to mean N.Z.D. will be

( 1+ %) {-—- 6"-866 cos « sin §, + 9”223 sin « cos §
— 0090 sin « cos 2§, + 07089 sin « cos 2 ¢ }

+ (1 — 2162 X I—za) {— 0505 cos « sin 2(9 + 0”551 sinw cos 2 © }

and this expression can be readily reduced, for y Draconis, to the shape
( I+ 3%) {-— 9”221 cos (§L + 1°19") + 0"ogo cos (2 § + 1°38)
— 0089 cos (z € + 1° 38’)}

- (1 +.§5— 0”316 x z) x 0551 cos (2 @ + 1°38)

The terms of lunar and solar nutation have been separately tabulated,
and the values are given for every degree of the longitudes of the sun and
moon, and of the moon’s node. '

The tabular arrangement of the whole work will now need no further
explanation, except that every normal group will give an equation between

the apparent and the mean values of the north zenith distance ; involving,
Royar Astrox. Soc. Vor, XXIV. X
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besides the three unknown quantities, z, y, 2, a constant and unknown
correction to the mean N.Z.D. which we denote by v.

Each equation, after the requisite reductions, will be of the form

v+ax+by+tcz=d

and to each is appended the number of determining equations, the square
root of which denotes its relative weight.

TasLe 1.

Observed Apparent North Zenith Distances of y Draconss.

Observed Observed Observed Observed

Day. Apparent Day. Apparent Day. Apparent Day. Apparent
N.Z.D. N.Z.D. N.Z.D. N.Z.D.

1837. " 1837. " 1837. u 1837. u
June 7 | 106736 July 21 121°23 Sept. 13 131°09 Nov. 15 12171
15 | 111°41 22z | 121'81 15 130°97 16 | 12147
19 | 11309 24 | 122°65 20 | 13078 17 | 121°24
22 | 112°48 25 | 122°94 21 130°92 20 | 12052
23 111°64 26 123°15 22 130°38 25 119°81
24 | 112°19 Aug. 3 | 12496 23 130°22 27 | 119°56
26 | 113°92 7 125736 25 130°20 29 11858
27 | 114°82 8 | 12498 28 | 13010 Dec. 1 118:06
28 11476 11 12578 29 130°21 8 11632
29 | 11459 13 | 12685 30 | 129°90 14 | 11450
30 | 114'7% 14 | 127°32 Oct. 3 129°41 15 113°82
July 1 114°82 15 | 127°52 4 | 129°50 28 10853
116'12 16 | 1280 6 | 129° 1838.

g 11698 17 128'; 9 1zz'iz i;n. 2| ross®
arch g 90°25
9 | 11762 .18 | 127°66 14 | 12856 6 gooy
10 | 11860 24 | 12756 20 | 127'82 3 9030
11 | 119°87 25 | 127°64 27 | 12671 20 90’95
12 | 120°03 30 | 12843 Nov. 2 | 12577 26 o151
13 119°70 31 12843 3 125°58 27 9005
15 | 119'88 Sept. 2z | 12862 7 | 124°28 April 1 9016
18 | 120°38 6 | 129'76 8 | 12368 3 9083
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Observed Apparent North Zenith Distances of y Draconis (continued).

Observed Observed Observed Observed
Day. Apparent Day. Apparent Day. Apparent Day. Apparent
N.Z.D. N.Z.D. N.Z.D. N.Z.D.

1838. " 1338. u" 1839. " 1839. "
April 11 91°27 Aug. 21 12463 Jan. 7 | 102°9% July 16 | 116722
27 94702 23 | 124°31 8 102°2§ 20 | 11810
May 2 95°2§ 27 | 125'93 9 | 10263 2z | 11861
4 96°27 29 | 127°32 21 9928 Aug. 1 123704
11 9830 30 | 127°36 Feb. 27 8811 z | 12361
15 99°54 31 127°42 Mar. 3 8760 8 | 124790
18 | 1or-2z Sept. 2z | 127722 20 8967 10 | 12444
22 | 103'75 3 | 127°13 | April 19 9168 12 | 124735
31 | 10398 5 | 12694 21 9097 17 | 125°38
June 4 | 10511 10 | 12716 28 93°40 20 | 126°55
5 104°91 11 12764 29 94°'14 21 127702
6 | 10448 12 128'04 May 1 9376 23 126'99
7 | 104'58 15 | 12836 15 97°24 Sept. 4 | 12782
13 106°99 21 12835 17 97°31 6 | 12800
15 107°94 28 12872 21 97'98 9 12870
19 | 109°1§ Oct. 3 12883 25 | 10362 18 | 129718
22 11060 12 | 12822 27 10426 21 12897
23 | 111°57 S 19 | 12817 29 | 102°70 23 | 12843
29 | 114'06 24 | 12818 June g 10367 25 12824
July 4 | 11580 29 | 127°41 7 | 101'86 26 | 12829
9 11372 30 126°27 8 102°70 28 128-05
11 11569 31 125°30 11 106°44 30 | 12840
12 116°21 Nov. 7 12389 12 107°88 Oct. 9 12847
13 | 117°02 12 | 122°32 15 109°30 10 | 12810
18 118°97 13 121°69 18 110°30 16 127°44

20 119°67 26 11801 19 108°31 18 126°31
24 | 12020 Dee. 3 115°48 July 1 112°1§ Nov. 23 11847
Aug. 6 | 122'78 4 | 115°53 6 114°58 26 | 119°30
9 122°92 8 114°84 8 115°22 Deec. 17 112°24
11 122°71 10 | 11501 9 | 11565 20 | 11079
13 | 12361 15 11403 10 | 11633 J;SHA"& L 10669
I4 | 124°11 26 | 109°30 13 11703 s | 10576
15 | 124710 30 | 107°29 15 116°59 6 | 10462
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Observed Apparent North Zenith Distances of o Draconis (continued).
Observed Observed Observed Observed
Day. Apparent Day. Apparent Day. Apparent Day. Apparent
N.Z.D. N.Z.D. N.Z.D. N.Z.D.
1840. " 1840. " 1840. " 1841, u
Jan. 7 | 10458 Aug. 4 | 121°85 Dec. 15 112°23 July 26 | 121'84
10 i93-97 5 122°31 | 22 111°47 28 122'04
12 | 10253 8 | 12390 23 | 11241 Aug. 4 | 12275
15 100°32 11 12489 1841, 5 12386
April 1 go-26 13 | 125°27 Mar. 11 91°62 7 | 12575
3| 904 14 | 125757 ) 9re 9 | 1261
6 | 9039 15 | 12497 5o 9o 12| 125735
10 9025 17 124°00 17 9068 14 125°58
13 9053 21 12526 9 9346 17 | 12526
14 | 9067 24 | 12647 | 9337 19 | 12594
15 91°27 27 | 12586 25 93703 20 | 126°go
17 9226 28 | 12599 April 15 94°73 21 | 12646
20 | 92'59 31 | 12778 23 94'39 24 | 124°98
24 93'05 | Sept. 1 | 12524 26 94700 28 | 127°90
27 9368 3 | 126'31 29 94'97 30 | 12778
28 9362 5 | 127728 30 9478 | Sept. 1 | 12815
29 94718 7 | 126:88 May 13 99°33 10 | 129°69
May 2z | 101°19 10 | 12579 14 98-88 13 | 13013
26 | 102416 11 | 12623 15 99°07 15 130°65
29 | 10309 15 | 12581 17 | 10078 17 | 131°17
30 | 10319 17 | 125°34 20 | 102°48 24 | 12626
June 1 | 10276 23 | 12850 24 | 102°10 25 | 12781
2 | 10425 29 | 129°68 26 | 10085 Oct. 5 129°0§
3 | 10525 | Oct. 8 | 126'59 28 | 102'06 7 | 13066
10 | 10576 9 | 12630 | June 1 10464 Nov. 8 | 122°24
13 105°95 10 | 12774 3 105°50 11 12366
15 | 107°56 13 | 127°1% 4 | 10484 1z | 121°02
18 | 11047 21 126°17 10 | 10676 Dec. 7 | 111-88
19 | 11087 | Nov. 12 | 12322 15 | 109°45 9 | 11331
22 | 10993 14 | 123°1§ 16 | 110°08 11 | 114°90
July 31 | 12452 26 | 11889 17 | 11023 16 | 11273
Aug. 1 123°30 27 117°18 21 111°21 18 11118
3 | 12249 Dec. 9 | 11300 22 | 110°87 20 | 110°09
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Observed Apparent North Zenith Distances of y Draconis (continued).

) Observed Observed Observed Observed
Day. Apparent Day. Apparent Day. Apparent Day. Apparent
N.Z.D. N.Z.D. N.Z.D. N.Z.D.
18341. " 1842. " 1842. " 1843, u

Dec. 21 109°68 June 10 | 10876 Aug. 13 12678 April 24 99°95
1842. 11 109°86 15 12833 30 9998
Jan. 2 103°90 13 | 11049 16 | 12841 May 4 | 10172
26 I:::;‘: 14 | 10892 20 | 126796 19 | 10573

27 9761 15 | 110711 23 | 127°94 25 | 10673

16 | 11180 26 | 12932 27 | 10819

March 8 9687 21 111°86 31 12877 29 10776
22 92°69 28 | 114°11 Sept. 2 | 12921 | June 3 | 108-88

23 94'34 29 | 115°14 3 | 13002 5 | 11022

%5 91'39 July 2 | 11487 5 | 130752 16 | 11443
April 93°36 4 | 11532 9 | 12973 22 11483
7 95°55 5 117°35 13 131°43 26 117°32

ro 9310 6 | 11839 15 | 13141 28 | 11771

19 94'30 11 | 117°95 21 | 13161 July 8 | 11885

zo 9578 12 | 11955 28 | 13197 19 | 12346

2z 95°35 13 | 118:80 | Oct. 11 | 13175 24 | 125°99

24 95°ol 14 | 11950 19 130°60 25 | 12620

25 9520 15 | 119774 | Nov. 28 | 12153 29 | 12649

26 9688 21 | 12138 | Dec. 13 | 11620 | Aug. 1 | 12718

27 9574 23 | 122'07 14 | 116°13 2z | 12834

28 9521 25 | 122°58 15 | 115°21 5 | 12842

29 96'66> 26 | 123'87 21 113°23 10 | 128§

May 1 9884 28 | 122°92 27 | 111°03 11 130°42
2 97°58 29 | 12306 Jaﬁ?a'lo 10644 1z | 129'81

10 9892 Aug. 1 12472 Feb. 12 9822 16 | 13089

1z | 100'55 2 | 12562 6 9776 17 | 13057

16 | 10381 3 126°58 March 6 94'37 18 130°20

24 | 103°96 4 | 125°07 12 0435 24 | 132°32
June 2 | 107°1% 5 | 12586 6 9485 31 131°96
3 107'80 8 12580 29 0451 Sept. 5 132°97

6 | 10838 9 | 12596 April 4 9602 6 | 13322

8 108'36 11 | 126°48 p 9634 11 13277

9 108:98 12 12685 17 9658 12 134°54
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Observed Apparent North Zenith Distances of y Draconis (continued).
Observed Observed Observed Observed
Day. Apparent Day. Apparent Day. Apparent Day. Apparent
N.Z.D. " N.Z.D. N.Z.D. N.Z.D.
1843. u 1844. " 1845. h " 1845. h "
Sept. 13 134°24 May 6 10379 { Jan. 27 21 | 105730 | Oct. 14 4 | 137°74
15 | 13483 June 10 | 11456 | Feb. 14 20 | 102°01 18 4| 13724
16 | 13448 13 | 114°99 19 20 | 102°80 20 4| 137°35%
20 134°89 22 11800 20 20 | 101'0§ 21 4| 137°38
21 13369 | July ¢ | 12342 | March 5 19 | 100°46 29 3 | 13630
22 | 13442 15 | 12471 31 17 | 10022 | Nov. 1 3 | 13543
23 134°54 19 | 126:81 | April 2z 17 | 101°26 4 3| 13430
Oct. 13 | 13451 20 | 127°06 3 17 | 10144 13 2 | 13235
19 | 133'32 2z | 12802 617 | 9985 15 2| 131°34
23 13423 23 128°14 13 16 | 101°46 24 2 | 129°43
Nov. 20 | 12587 24 | 12734 | June 9 1z | 11920 | Dee. | 1 | 12801
23 | 125°10 27 | 12954 1z 12 | 11812 51| 1269
28 12426 29 12876 14 12 | 11866 6 1| 12556
Dec. 6 | 1z1°06 31 129°70 28 11 | 12217 10 1] 12412
Jalrff% o | 10936 Aug. 1 | 13049 | July 3 11 | 12362 1846.
31 102°87 6 | 131723 8 11 | 125760 May 21 14 | 112244
Feb. 15 | 10059 7| s i S e
2z | 100'5% 8 | 13147 21 10 | 129°58 29 13| 113702
27 9747 16 | 132°83 28 10 | 13077 | June 1 13 | 113728
March 5 | 9790 17 | 13325 | Aug. 1 g | 13390 2 13 | 11505
12 | 96386 28 | 13492 8 8| 13410 13 1z | 11786
o o632 29 | 13432 20 8| 13607 16 12 | 11890
25 | 96'68 31 | 135°45 22 7| 137°45 17 12 | 120'99
April 3 9713 Sept. 2 136°09 23 7 | 13683 19 12 | 120°'12
8 | 9764 4 | 135794 26 7 | 13844 25 1z | 12242
9 97°90 7 136°21 28 7 | 13738 27 11 | 123°78
10 | g7°09 10 | 13586 30 7 | 13827 29 11| 12473
16 | o852 25 | 137°59 | Sept. 1 7 | 13819 | July 3 11 | 125755
17 9967 26 | 13723 6 7| 139'34 4 11 | 125°26
24 | 10077 Oct. 31 13376 8 7| 13942 10 11 | 12842
25 L0126 Nov. 26 127:65 9 7| 13858 14 10 | 12812
29 | 102700 Dec. 3 12382 12 7 | 139'58 15 10 | 129°14
May 1 103°01 6 12328 | Oct. 8 5 | 13856 20 10 | 13077
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FT8bBWHRAS, . 24!

Constants of Nutation and Aberration, &c. 159

Observed Apparent North Zenith Distances of v Draconis (concluded).

Observed Observed Observed Observed
Day. Apparent Day. Apparent Day. Apparent Day. Apparent
N.Z.D. . N.Z.D. N.Z.D. N.Z.D.
1846. h " 1847. h " 1847. h " 1847. % "
July 23 10 | 13069 | Jan. 14 22 | 114°67 | May 25 14 | 11450 | July 29 ¢ i 135°05
29 “9 130°86 29 21 | 107°67 26 14 | 11454 | Aug. 3 9| 13364
30 9| 131°83 | Mar. 10 19 | 9983 29 13 | 11773 6 9| 13518
31 9| 133°34 14 18 | 100°76 30 13 | 11845 12 9 | 136'76
Aug. 5 9| 13558 15 18 | 103°09 31 13 | 113°20 13 8| 13562 l
7 9| 13492 17 18 | 101062 | June 1 13 | 116°66 14 8| 13845
1z 9 | 136'14 18 18 | 101°26 2 13 | 117°11 20 8| 13795
13 8| 13661 21 18 | 101'66 7 13 | 11841 27 8] 13960
14 8| 137°09 22 18 | 102°04 8 13 | 12000 31 7 | 14001
17 8| 13897 28 17 | 101°0% 22 12 | 12367 | Sept. 4 7 | 14172
22 8| 13898 29 17 | 101703 | July § 11 | 12780 10 7| 139'60
Sept. 2 7 | 13822 30 17 | 10306 6 11 | 12776 11 7 | 14256
15 6| 14023 | April 9 17 | 102°60 7 11 | 12902 22 6| 142'22
18 6 | 13828 13 16 | 10547 8 11 | 129'10 24 6| 140'83
22 6| 14077 15 16 | 105°30 10 11 | 12907 29 5 | 14077
Nov. 11 3 | 13493 20 16 | 104'52 12 11 | 12925 | Nov. 29 1 | 13010
Dec. 14 o 123°90 23 16 | 10482 15 10 | 129'55 | Dec. 13 o | 12494
13473,0 23 | 11821 | May 5 13 105:77 16 10 130:38 AI:rgi‘{gx'z 16 | 10287
Jan. 10 23 | 114'55 1 15 | 10756 21 10 ) 139139 14 16 | 104°25
11 22 | 11379 12 15 | 109707 22 10 13355 May 1 15 | 107°71
13 22 | 115756 24 14 | 114°91 27 10 | 133°09
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FT8bBWHRAS, . 24!

160 Rev. R. Ma1x, bn the Values of the

Tasrre I1.

Means of the Observed Apparent Zenith Distances of v Draconis deduced
Jrom Groups of Short Intervals.

lj'):. Extent of Group. Mean Day and of é\faz:?ved Nuﬁ-b'“
Group. Hour. Zen. Dist. %22;1;1_
d "
1 1837, June 710 24 ........ June 18 23 111°20 6
2 June 26 to July 1.... 29 o 114°61 6
3 "July 4t0 13 ........ July ¢ 18 11842 7
4 July 15 to 26........ 22 1 12172 7
5 August 3 to 18 ...... | Aug. 12 135 126°68 10
6 August 24 to 31 .... \ 27 22 12802 4
7 Sept. 2 10 15 «vuun... Sept. 9 7 130°11 4
8 Sept. 200 30 ...... 25 o 130°34 8
9 Oct. 30 9.ununnnn.. Oct. 5§ 17 129°42 4
10 Oct. 14t027.0u..... 20 12 12770 3
11 Nov.zt0 17 ........ Nov. g 21 12339 7
1z Nov. 20t0 29 ...... 25 8 119°62 4
13 Dec. 1 to 1838, Jan. 2 | Dec. 16 12 112°80 6
14 1838, March5t0 8 ........ March 7 3 9o°21 3
15 March 2o to 27 ...... 25 2 9084 3
16 April 1 to 11........ April 7 ¢ 9075 3
17 April 27 to May 4.... | May 1 15 95°18 3
18 May 11 to 2z........ 17 3 100770 4
19 May 31 to Juney .... | dJune 4 23 10461 5
20 June 13 t0 29 ...... 20 16 110°06 16
21 July 4to12 ........ July ¢ 11 115°36 4
22 July 13 to 24........ 19 4 118'97 4
23 August 6 to 15 ...... Aug. 11 17 123°37 6
24 August 21 to 31 ... 27 4 126°16 6
25 Sept. z to 11 ........ Sept. 6 12 127°22 5
26 Sept. 12 t0 28 ...... 19 6 128°37 4
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FT8bBWHRAS, . 24!

Constants of Nutation and Aberration, &c. 161

Means of the Observed Apparent Zenith Distances, &c. (continued).

Number

No:. Extent of Group. Mearll-IDay and of giesae[l"ved Ob(;f in
Group. our. Zen. Dist. | Group. |
d h p

27 1838, Oct. 3t019 v.vuvnn. Oct. 11 12 128741 3
28 Oct. 2410 3T .vvunnnn .28 15 12679 4
29 Nov. 7t013 vevvenns Nov. 10 18 12263 3
30 Nov. 26 to Dec. 8....| Dec. 2 19 115°97 4
31 Dec. 10t0 30........ 20 6 I11°41 4
32 1839, Jan. 71021 ........ Jan, 12 " 4 101°78 4
33 Feb. 27 to March 3 .. | March1 19 8786 2
34 March 20 +ceveenenns 20 18 8967 1
35 April 19 to 31 ...... April 26 5 9279 5
36 May 15t029........ May 22 22 100°52 6
37 June §t0 IT veevnnnn June 8 6 10367 4
38 June 12 to 19 ...... 16 12 108°95 4
39 July1toro ........ July 7 6 11478 5
40 July 13 to 2z........ 17 1§ 117°31 5
41 August 1 to 12 ...... Aug. 6 23 124°07 5
42 August 1710 23 ... 20 14 126°49 4
43 Sept. 4 to 18 ........ Sept. 8 19 12843 4
44 Sept. 21 t0 30 ...... 26 18 12840 6
45 Oct.gto 18 ........ Oct. 13 10 127°58 4
46 Nov. 231026 ...... Nov. 24 14 118'89 2
47 Dec. 17 to 20....... .| Deec. 18 12 111°52 2
48 1840, Jan. 10 15 vevvuunns Jan. 8 23 10407 7
49 April1to15 ........ ~April 9 14 90°'54 7
50 April 17 t0 29 ...... 24 22 93°23 6
51 : May 22 to June 3....| May 29 23 103°13 7
52 June 10t0 22 ...... June 16 17 10842 6
53 July 31 to Aug. 5....| Aug. 2 23 122°89 5 -
54 August 8to 17 ...... 13 8 12477 6
55 - August 21 to Sept. 1.. 27 12 126'10 6
56 Sept. 3to 11 ...t oo | Sept. 7 12 126'50 5
57 Sept. 15 t0 29 ..... . 21 6 127°33 4 |
58 Oct. 8 to 21 ..... eee] Oct. 12 9 12679 5
59 Nov.12t027....... Nov. 19 20 120761 4
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FT8bBWHRAS, . 24!

162 Rev. R. Ma1N, on the Values of the

Means of the Observed Apparent Zenith Distances, &c. (continued).

No. Mean Number

O e R = e
- d h "
6o 1840, Dec. 9t023 couv.... Dec. 17 6 112°28 4
61 1841, March 11 t0 25...... Mar. 18 7 92°59 7
62 April 15 t0 30 ...... Aprilzs 6 94°57 5
63 May 130 26 ...... May 19 1 100°50 v
64 May 28 to June 10 .. | dJune 3 13 10476 5
65 June 15 to 22 ...... 18 17 110°37 5
66 July 26 to Aug. 1z .. | Aug. 4 12 124°03 7
67 Aug. 141028 ...... 20 18 126'15 7
68 Aug. 30to Sept. 13.. | Sept. 6 1 12894 4
69 Sept. 1510 25 <..... 20 12 128'97 4
70 Oct. 50 7.eeueennnn Oct. 6 3 129°86 2
71 Nov.8+t0 12 ..... «..| Nov.10 10 122°31 3
72 Dec. 7t0 21 vvv.n... Dec. 14 14 111°97 7
73 1842, Jan.z2to27 ........ Jan. 16 4 100°49 4
74 March 8 to 25 ...... Mar. 20 6 93'82 4
75 Aprilsto 19 ...... April 10 22 94°08 4
76 April 20 to May z .. 27 2 9623 10
77 May 1010 24 ...... May 16 2 10181 4
78 June 240 14 ........ June 8 23 10874, 9
79 June 15029 ...... 22 7 | 11260 5
8o July 2to 15 ........ July 9 14 117°94 9
81 July z1t0 29 ...... 25 18 122°65 6
82 Aug. 1to16 ......| Aug. 8 13 12637 12
83 Aug. zoto 31 ...... 25 8 12825 4
84 Sept. 209 ........ Sept. 5 1 129°87 4
85 Sept. 13 t0 28 ...... 19 12 131°61 4
86 Oct. 11019 ...... Oct. 15 4 | 13118 2
87 Nov. 28 to Dec. 14 .. | Dec. 8 g | 117795 3
88 Dec. 1510 27 «..... 1 21 © 11316 3
89 1843, Jan. 10.....0iuu..n Jan. 10 23 10644 I
90 Feb. 12 to 16 ...... Feb. 14 20 9799 2
91 March 6 to 16 ...... Mar. 12 3 | 94'52 3
92 March 29 to April 5.. | April 3 1 95°62 3
93 April 17 t0 30 ...... 24 8 9884 3
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FT8bBWHRAS, . 24!

Constants of Nutation and Aberration, &c. ' 163

Means of the Observed Apparent Zenith Distances, &c. (continued).

Number

I:{? ' Extent of Group. Mearﬁ?g and of (1\)/{):::%& Obf in

Group. Zen. Dist. | Group.

d h "

94 1843, May 4to19 ........ May 12 3 103°75 2
95 May 25 to 29 ...... 27 14 10756 3
96 June 3t0 16 ........ June 8 13 11118 3
97 June 22 to 28 ...... 25 20 116°62 3
98 July 8to 19 ........ July 13 23 121°16 2
99 July 24 to 29 ...... 26 10 "126°23 3
100 Auvgust 1to 12 ...... Aug. 7 5 12882 6
101 August 16to 31 .... | - 21 13 131°'19 5
102 Sept. § t0 16........ Sept. 11 10 13386 7
103 Sept. z0t0 23 ...... 21 18 134°39 4
104 Oct. 13 t0 23 ...... Oct. 18 12 13402 3
105 Nov. zo to Dec. 6....| Nov. 26 20 124'32 4
106 1844, Jan.gto 31 ..... «ss | Jan. 2o 22 106°12 2
107 Feb. 15t027 ...... Feb. 22 4 99°54 3
108 March § to 20 ...... ‘Mar. 13 2 9703 3
109 March 25 to April 10.| April 5 12 97°29 5
110 April 16 to 29 ...... 22 21 100°44. 5
111 May1to6 ........ May 4 3 10340 2z
112 June 10t0 22 ...... June 15 13 11585 3
113 Julygtoz4........ July 19 7 126°50 7
114 July 27 to Aug. 8 ..| Aug. 2 16 13042 7
115 Aug. 16 to 31 ...... 24 13 13415 5
116 Sept. zto 10 ...... Sept. 6 1 | 13603 4
117 Sept. 25t0 26 ...... 26 o 137°41 2
118 Oct. 31 cevevnvennn. Oct. 31 3 13376 1
119 Nov. 26............ Nov. 26 1 127°65 1
120 Dec.5t06 ........ Dec. 5 12 12355 2
121 1845, Jan. 27 ............ Jan. 27 21 105°30 I
122 Feb. 14to20 ...... Feb. 18 12 101°95 3
123 March §....cnnnn... Mar. 5 19 100°46 I
124 March 31 to April 13.| April 5 12 100°85 5
125 June 9 t0 14........ June 12 4 11866 3
126 June 28 to July 16 .. | July 6 17 124°90 4
127 July 21 to Aug. 1 .. 27 10 131°42 3
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FT8bBWHRAS, . 24!

Rev. R. MA1N, on the Values of the

DMeans of the Observed Apparent Zenith Distances, &c. (concluded).

No. Mean Day and Mean Nu(z:;ber
Gerl o Extent of Group. Hour. o; i?i;;:zd g‘;ju;“
d & u
128 1845, August 8 .......... Aug. 8 8 134°10 1
129 August zo to Sept. 1.. 26 4 137'52 7
130 Sept. 6 t0 22 ........ Sept. 9 I 139°23 4
131 Oct. 8t0 21 +evvenn. Oct. 16 ¢ 13765 5
132 Oct. 29 to Nov. 15 .. Nov. 6 7 133°94 5
133 Nov. 24 to Dec. 10 .. Dec. 3 6 126°72 5
134 1846, May 21 toJune 2z .... May 28 18 11374 5
135 June 13t019 ...... June 16 18 119°47 4
136 June 25 to July 4.... 30 2 124°35 5
137 July 10t0 23........ July 16 zo 129°43 5
138 °* July 29 to Aug. 7....| Aug. 2z 4 133°31 5
139 August 12 t0 22 . .... 15 23 137°56 5
140 Sept. 2 t0 15 .. .un... Sept. 8 19 139°23 2
141 Sept. 18 to 22 ...... 20 6 139'53 2
142 November 11........ Nov. 11 3 13493 I
143 Dec. 14t030...00u.. Dec. 22 12 121°06 2
144 1847, Jan.10to 14........ Jan. 1z 22 114°14 4
145 Jan. 29 ....iiei.en 29 21 107°67 1
146 March 10to 18 ...... Mar. 5 13 101°31 5
147 March 21 t0 30...... 26 17 101°77 5
148 Aprilg to 23 ..0u.. .. April 16 16 10454 5
149 May 50 12 veeunnn. May g9 23 107°47 3
150 May 24 to June 2 .... 29 7 115°89 8
151 June 7t0 22 ........ June 12 21 120'69 3
152 July 5t0 16 ........ July 10 8 12899 8
153 July 21 to Aug. 6.... 28 17 | 13348 6
154 Aug. 12t020....... Aug. 15 2 137'20 4
155 Aug. 27 to Sept. 4 . .. 31 7 14044 3
156 Sept. 1060 11 vvnnns Sept. 10 19 141708 2
157 Sept. 22 t0 29 ...... 25 6 141°27 3
158 Nov.2g eooviinnnnnn Nov. z9 1 130°10 1
159 Dec. 13 covvvinnn... Dec. 13 o 124°94 I
160 1848, April 12 t0 14 ...... April 13 16 103°56 2
161 Mayr....coovnnt May 1 15 107°71 1
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Constants of Nutation and Aberration, &c. 165

Tasre II1.

Values of the Sun’s Longitude, Moon's Longitude, and of the Longitude
of the Moon’s Node for the Days of Observation.

il IR IR I I I BT
1 8704.4/ 277c> 28 39I 26 1760 19’ 186 Z 26
2 97 27 59 28 7 27 198 14 126 3 15
3 107 41 189 27 33 28 215 16 341 2 20
4 119 24 3 26 54 29 228 27 162 I 39°
5 140 5 276 25 45 30 250 44 94 o 29
6 154 50 125 24 57 31 268 29 315 359 54
7 166 50 281 24 17 32 291 50 255 358 21
8 182 11 134 23 27 33 341 2 182 355 46
9 192 44 269 2z 53 34 359 57 78 354 46
10 207 24 113 22 6 35 35 44 193 352 51
11 227 46 20 21 1 36 61 32 186 351 25
12 243 24 215 20 12 37 77 11 37 350 33
13 264 55 141 19 5 38 85 4 153 350 7
14 346 38 126 14 49 39 104 51 62 349
15 4 29 ° 13 52 40 114 45 199 348 28
16 17 36 173 13 9 41 134 12 110 347 23
17 41 14 137 11 52 4z 147 18 279 346 41
18 56 12 336 11 4 43 165 53 181 345 39
19 74 16 221 10 3 44 183 26 58 344 42
20 89 16 78 9 13 45 199 53 269 343 49
21 107 12 319 8 14 46 242 10 117 341 36
22 116 27 94 7 43 47 266 28 65 340 20
23 139 o | 44 6 27 48 288 20 342 339 11
24 153 53 236 5 39 49 20 16 121 334 20
25 163 54 22 5 6 50 35 14 310 333 30
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4. JTATM,

FI8SBVHRAS, .22

166 Rev. R. Ma, on the Values of the
Longitudes of the Sun and Moon and of the Moon’s Node (continued).

Aol I I P B L0 I P I
51 69o 2 57o 331° 40/ 84 162 30’ 17? 28704.9’
52 86 o 289 330 43 85 176 35 359 287 3
53 131§ 201 328 13 86 201 54 340 285 42
54 141 2 327 327 41 87 256 26 335 282 49
55 154 42 164 326 55 88 269 17 137 282 ¢
56 165 22 300 326 20 89 290 39 50 281 2
57 178 47 128 325 37 90 326 2 153 279 12
58 199 36 41 324 30 91 351 25 121 277 51
59 238 8 196 322 27 92 13 8 52 276 42
60 265 57 198 321 © 93 33 58 341 275 33
61 358 2 308 316 11 94 51 12 212 274 38
62 35 20 91 314 11 95 66 4 52 273 49
63 58 19 39 312 55 96 77 31 214 273 11
64 73 11 252 312 6 97 94 © 77 272 15
65 87 41 86 311 17 98 . 111 17 324 271 18
66 | 132 20 341 308 49 99 123 11 119 270 38
67 147 §7 206 307 57 100 134 29 284 270 1
68 163 43 48 307 6 101 148 15 102 269 15
69 177 49 250 306 19 102 168 28 23 268 ¢
70 193 16 88 305 30 103 178 34 155 267 36
71 ' 228 23 199 303 38 104 204 58 145 266 11
72 263 o 288 301 50 105 244 28 318 264 6
73 296 12 350 300 6 106 300 32 321 261 11
74 359 45 100 296 45 107 333 11 23 259 28
75 21 6 26 295 36 108 353 7 289 258 26
76 36 52 250 204 45 109 16 18 234 257 11
77 55 15 133 293 45 110 33 17 95 256 16
78 78 8 85 292 29 111 44 12 252 255 40
79 90 51 | 269 291 47 112z 84 55 85 253 25
80 107 20 132 290 52 113 117 7 167 251 38
81 122 47 344 290 © 114 130 §I 8 250 52
82 136 3 164 289 16 115 151 53 294 249 43
83 152 8 24 288 23 116 163 59 92z 249 3
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FI8SBVHRAS, .22

Constants of Nutation and Aberration, &c. 167

Longitudes of the Sun and Moon and of the Moon’s Node (concluded).

Yol o | s | e M e | s |
117 1830291 30 24.80 o 140 166 11 38o ZIOOISI
118 218 19 97 246 8 141 177 22 178 209 38
119 244 26 81 244 46 142 228 53 146 206 54
120 254 2 201 244 16 143 270 50 331 204 42
121 308 23 184 241 26 144 292 40 246 203 34
122 330 16 112 240 18 145 309 54 119 202 40
123 345 36 319 239 29 146 344 52 207 200 50
124 16 3 6 237 51 147 555 135 199 40
125 81 28 166 234 16 148 26 31 52 198 36
126 104 §52 133 232 58 149 49 8 352 197 22
127 124 38 55 231 §2 150 67 44 244 196 21
128 136 4 200 231 15 151 81 40 86 195 35
129 153 12 84 230 18 152 107 52 88 194
130 166 38 261 229 34 153 12§ 25 323 193 9
131 203 21 41 227 35 154 142 4 192 192 14
132 224 1§ 315 226 29 155 157 42 53 191 22
133 251 30 310 225 3 | 156 167 54 | 185 190 49
134 67 27 114 215 42 157 182 2 18 190 3
135 85 36 8 214 42 158 246 44 155 186 37
136 98 20 174 V 214 © 159 260 55 330 185 53
137 114 17 46 213 7 160 24 19 156 179 23
138 129 55§ 247 212 1§ 161 41 48 25 178 26
139 143 8 82 211 31
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FI8SBVHRAS, .22

168 Rev. R. MAIN, on the Values of the

Table of Corrections for Annual Variation of y Draconis in North Zenith
Distance, for every 100 days from 1840, Jan. 1.

Days. | Variation. | Days. Variation. Days. Variation. Days. Variation.
1| —oooz 10 —o018 100 —0181 1600 -—-2%98
2 ‘003 20 ‘036 200 0°362 1700 3°079
3 ‘00§ 30 ‘054 300 0'543 1800 3260
4 ‘007 40 ‘072 400 0724 1900 3441
5 ‘009 50 091 500 0°gob 2000 3622
6 ‘011 6o ‘109 600 1°087 2100 3°803
7 ‘013 70 ‘127 700 1268 2200 3'984
8 ‘014 8o ‘145 800 1°449 2300 4165
9 —or016 90 —0"163 900 1°630 2400 4°346

1000 1-811 2500 4°527
1100 1°992 2600 47708
1200 2'173 2700 4889
1300 2°354 2800 5070
1400 2°535 2900 5°251
1500 | —2717 3000 | —5'432

For observations before 1840 change the sign.
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FT8bBWHRAS, . 24!

Constants of Nutation and Aberration, &c. 169

Tasre IV.

Tabulated Values of the Aberration, assuming the Constant to be 20"

(for 1840).

[When the Argument is on the right-hand side of the Value, change the sign. ]

® Value. ® ® Value. ® ® Value. ®
o i o o " o o " o
o —19'32 180 27 —16°98 207 54 | . —109% 234
1 19°30 * 181 28 1682 ™ 208 55 10687 235
8
z 19°28 * 182 29 1666 *° 209 56 10'40z 236
8
3 " 19°26 * 183 30 16'4_8]‘8 210 57 1012 237
8
4 19°23 : 184 31 16'301 211 58 983 * 238
8
5 1920 3 185 32 1612 212 59 9-5429 239
4 18 30
6 1916 186 33 15°94 213 6o 924 240
7 19°11 5 187 34 1576 "7 214 61 8'94.30 241
8 19°06 5 188 35 15'5520 215 62 8'64.30 242
6 21 30
9 19°00 . 189 36 15°34 216 63 8:34 243
21 {e]
10 1894 . 190 37 15713 217 64 8'043 244
11 18:86 191 38 1492 “ 218 65 773 3 245
8 22 31
12 1878 192 39 14°70 219 66 7°42 246
8 2
13 18'70 193 40 1448 = 220 67 7'103 247
14 1861 ° 194 41 14°26 = 221 68 678 3 248
15 1852 ? 195 42 1402 * 222 69 6-46 3 249
10 ] 23 32
16 1842 196 | 43 1379 223 | 70 614 250
10 23 32
17 1832 197 44 13°56 224 71 582 251
10 2 2
18 1822 198 45 13°32 * 22§ 72 5-503 252
2
19 1811 199 46 13'0725 226 73 5-183 253
12 25 32
20 1799 200 47 12:82 227 74- 486 254
13 26 32
21 17°86 201 48 12°56 . 228 75 454 255
I 2
22 1773 3 202 49 12:30 229 76 422 # 256
I 2
23 17+60 ’ 203 50 1204 230 77 388 # 257
15 2 3
24 17°45 204 51 11°78 231 78 3°55 3 258
15 27 33
25 17°30 205 52 1151 232 79 322 259
16 28 34
26 17°14 6 206 53 123 233 80 288 260
I 2 .
27 —1698 207 54 —10°95 234 81 — 2°5% 3 261
Rovau Asrtrow. Soc. Vor. XXIV. z
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FT8bBWHRAS, . 24!

170 Rev. R. Ma1x, on the Values of the
Tabulated Values of the Aberration, &c. (continued).
® Value. ® 0] Value. @ ® Value. ®
o i o o i o o " o
81 —2°55 261 114 | + 830 294 147 | +16°46 327
32 2223 262 115 860 °° 295 148 1663 7 328
83 1883 263 116 890 3 296 149 1680 329
34 30 16
84 154 264 117 9'20 297 150 16°96 " 330
34 30 16
85 1°20 265 118 9°50 298 151 17°12 331
2
86 086" 266 119 979 ? 299 152 17°27 8 332
34 29 15
87 052 267 120 10°08 . 300 153 17°42 333
38 _0-1934 268 121 10-362 301 154 17’5614 334
33 28 14
89 +o'14 269 122 1064 302 155 1770 335
34 28 14
90 048 270 123 1092 . 303 156 17°84 336
2 12
91 082t 271 124 11'20 304 157 17°96 337
34 27 12
92 1'16 272 125 11°47 305 158 18'08 338
34 27 12
93 150 273 126 1174 ] 306 159 1820 339
94 1-83 33 274 127 12°00 26 307 160 1831 o 340
95 216 275 128 1226 26 308 161 1842 H 341
2
96 2°49 3 276 129 12°52 309 162 1852 ° 342
33 26 9
97 2'82 277 130 12°78 310 163 1861 343
98 3-1634 278 131 13703 311 164 1870 ? 344
33 25 8
99 3’49 33 279 132 1328 312 165 18:78 345
100 382 280 133 13'5224 313 166 18-85 7 346
32 2% e T
101 414 281 134 13°76 314 167 1892 ) 347
102 4°47 3 282 135 14'0024 315 168 18:98 348
33 . 6
103 4'8c 283 136 1423 316 169 1904 349
3 2 5
104 5'13'3 284 137 1446 ’ 317 170 1909 ’ 350
33 22 5
105 5°46 285 138 14°68 318 171 19°14 . 351
2
106 5'783 286 139 14,'9022 319 172 1918 352
2 4
107 6‘103 287 140 15°11 - 320 173 1922 . 353
32
108 642 288 141 15'3,221 321 174 19°26 354
. 2
109 6-74.32 289 142 15'5220 322 175 1928 355
2 I 2
| 110 7'063 290 143 15°71 ? 323 176 19°30 356
32 19 2
’ 111 7'3331 291 144 1590 324 177 19'32 357
1
L I12 7 69 292 145 16:09 ? 325 178 19°32 o 358
30 19 .
113 799, 293 | 146 1628 1 326 | 179 1932 | 359
114 + 830 294 147 +16°46 327 180 | +19'32 o -
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FT8bBWHRAS, . 24!

TasrLe V.

Constants of Nutation and Aberration, §ec.

Tabulated Values of the Factor of Aberration for y Draconis.

Argument (® = Sun’s True Longitude at Greenwich Transit.

[When the argument is on the right-hand side of the factor, change the sign.]

171

(0] Factor. 0] [oK Factor. ® ® Factor. ®
(<] o o o o o
o —0°g66 180 27 —0°849 . 207 54 —0°548 234
1 965" 181 28 *841 208 55 s34t 235

8
2z 964 ' 182 29 ‘833 209 56 *520 * 236
3 963 ! 183 30 824 ’ 210 57 ‘506 " 237
4 -96z: 184 31 815 : 211 58 ‘492 :: 238
5 '9602 185 32 ‘806 . 212 59 477 239
6 ‘958 186 33 797 . 213 6o *462 ' 240
2 15
956 18 788 21 61 ‘447 241
7 95 , 7 34 7 o 4 447 s 4
8 953 188 35 778 215 62 432 242
3 11 15
‘950 18 6 76 216 6 ‘41 2
9 95 ; 9 3 7 710 3 4 715 43
10 '947 190 | 37 757 | 27 | %4 40z 244
1 943" 191 | 38 746 218 | 65 3870 | 245
6
12 939% | 192 | 39 735 | 219 | 66 s7u | 248
I
13 935 * 193 | 40 724 220 | 67 355 | 247
I

4 931" 194 | 41 13" | 221 | 68 339 | 248

15 -9265 19§ 42 *701 * 222 69 ‘323 16 249

16 ‘921 5 196 43 ‘690 H 223 70 *307 16 250

17 '9165 197 44 678 12 224 71 291 ! 251

5 12 16
18 ‘911 198 45 666 225 72 275§ ] 252
12
19 '905: 199 46 654 226 73 ‘259 16 253
I3 1
20 899 200 47 641 227 74 243 254
6 6
21 *893 ) 201 48 628 ;3 228 75 227 16 255
22 887 202 49 615 3 229 76 211’ 256
. 23 880" 203 50 602 "3 230 77 ‘194 7 257

24 '8728 204 51 '58913 231 78 177 IZ 258

2§ ‘865; 205 52 576 3 232 79 161" 259

26 ‘857 206 53 ‘562 * 233 80 '14417 260

8 14 17
27 —0°849 207 54 —o0°548 234 81 —o0°127 261
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~TATm

FT8bBWHRAS, . 24!

172 Rev. R. MAIN, on the Values of the

Tabulated Values of the Factor of Aberration for y Draconis (continued).

® Factor. e ® Factor. 0] ® Factor. (o]
o o o o o o]
81 | —or127 6 261 114 | 40415 I 294 147 | 40823 327
82 ‘111 262 115 ‘430 5 295 148 '8329 328
83 094 | | 263 | 116 445 0 | 296 | 149 '8408 329
17 15 8
84 077 . 264 117 460 s 297 150 848 . 330
85 ‘060 263 118 475 298 151 856 331
I
86 *043 K 266 119 *490 5 299 152 -864.8 332
17 14 7
87 026 6 267 120 504 300 153 871 333
I I
88 | —oor0 268 121 ‘518 ¢ 301 154 '8787 334
8 + Y 6 122 214 oz I 885’
0°00 2 . .
9 7I7 9 53614 3 52 . 57 332
. . o I .
90 024 17 270 123 54 " 303 5 926 33
91 041 - 271 124 560 304 157 ‘8986 337
14
92 058 | 272 | 125 574, | 398 158 94 338
93 75 6 273 126 '587 1 306 159 '9106 339
*091 12 ‘600 o7 160 ‘916 o
94 o9t ., 274 7 s 3 . . '9 s 34
95 ‘108 o 275 128 13 s 30 161 921~5 341
96 125 276 129 626 N 309 162 '9265 342
97 41277 | 139 639 310 | 163 931, 343
I
98 158 | 278 | s G520 | 3ur | 164 935 344
4
99 175 6 | 279 | 132 664 | 312 | 165 939, 345
100 9r 280 133 676 Y 313 166 ‘943 . 346
101 ‘207 . 281 134 ‘688 " 314 167 ‘946 ) 347
102 224 282 135 7% 315 168 -9493 348
103 240 283 136 AL 316 169 -9523 349
104 256 - 284 137 723 " 317 170 ‘955 350
2
105 *273 6 285 138 734 318 171 ‘957 351
II 2
106 289 o | 286 | 139 745 | 319 | 172 959 352
107 305 o | 287 | 140 756 | 320 | 173 961 353
108 321 288 141 766 . 321 174 903 354
I
109 337 | 289 | 142 776 | 322 | 175 964 355
I
110 353 | 290 | 143 786 , | 3% 176 965 ) 356
1
11 369 291 | 144 795 324 | 177 966 357
10
112 384 ' 292 145 805 325 178 -966o 358
I 9
113 399 1: 293 | 146 814 326 | 179 966 350
114 | 40415 294 147 +0823 ? 327 180 | +0°966 360
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- TATM

FI8SBVHRAS, .22

Constants of Nutation and Aberration, &c. 175

Tasre VI.

Tabulated Values of the Factor of Parallax for y Draconis.

Argument = (©'s True Longitude at Greenwich Transit.
[When the Argument is on the right-hand side of the Factor, change the sign.]

® Factor. ® ® Factor. ® ® Factor. ®
o o o o o o
o +0024 180 27 + o460 207 54 +0'79% 234
1 ‘041 i7 181 28 *475 is 208 55 ‘805 " 235
2 058 x: 182 29 *490 li 209 56 814 z 236
3 ‘075 . 183 30 504 ) 210 57 ‘823 , 237
4 ‘091 : 184 31 ‘518 e 211 58 832 . 238
5 ‘108 o 185 32 '53214 212 59 840 g 239
6 nzs 186 33 *546 . 213 6o ‘848 . 240
7 ‘141 ; 187 34 -56014 214 61 ‘856 . 241
8 58 | 188 | ss 74| 28 62 864 , |
9 175 189 36 '58713 216 63 871 , 243
10 91 190 37 '6oox3 217 64 -878 ) 244
11 *207 . 191 38 613 o 218 65 *885 ; 245
12 224 192 39 ‘626 s 219 66 892 6 246
13 240 i 193 40 639 . 220 67 898 6 247
14 ‘256 o 194 41 652 . 221 68 ‘904 6 248
15 273 195 42 664 W 222 69 910 249
16 *289 % 196 43 676 i 223 70 916 ] 250
17 395 o | 197 | 44 688 | 224 | 71 S )
18 ‘321 198 45 700 225 72 *926 ] 252
19 337 iy 199 46 '712“ 226 73 ‘931 . 253
20 353 6 200 47 723 227 74 935 . 254
21 369 A B 734 | 228 | 75 939, | 255
22 384 | 202 | 49 745 | 229 | 76 943 - 256
23 399 6 | 203 | s° 756 o | 230 | 77 "946 , | 27
24 15| o | st 766 | 231 | 78 949 | 258
25 430 | 205 52 776 | 232 | 79 952 | 259
26 445 ' 206 53 786 . 233 8o ‘955 260
27 + 0460 207 54 40795 234 81 + 0957 261
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4. JTATM,

FI8SBVHRAS, .22

174 Rev. R. Ma1x, on the Values of the
Tabulated Values of the Factor of Parallax for v Draconis (continued).
® Factor. ® ® Factor. ® ® Factor. ®
81 +0'957 2617 u: 40872 294.0 14; +0°506 3z7°
82 ’9592 262 11§ -865 7 295 148 ‘492 B 328
83 961 | 263 | 116 ‘857 : 296 | 149 | 477 : 329
84 '963 264 11z 849 297 150 462 330
1 8 15
85 '964.1 265 118 *841 . 298 151 -4_4_715 331
86 965 266 119 833 299 152 ‘432 332
87 *966 ' 267 120 824 ’ 300 153 417 ' 333
88 '966o 268 121 815 ? 301 154 ‘402 E 334
89 '966o 269 122 806 ° 302 155 " 387 ' 335
90 966 | 270 | 123 797 ° | 303 | 156 371 :: 336
91 965 271 | 124 788 ‘z 304 | 157 355 | 337
92 964 _ 27z | 125 778 | 305 | 158 339 o | 338
93 963 . 273 | 126 767 306 | 159 323 | 339
94 962 . 274 127 ‘757 o 307 160 397 340
95 ‘960 27§ 128 746 308 161 291 6 341
96 '958: 276 | 129 735 : 309 | 162 275 | 342
97 '9563 277 130 '724u 310 163 259 ¢ 343
98 953, 278 | 131 713 | 311 | 164 243 | 344
99 950 279 132 701 312 165 227 345
100 ‘947 : 280 133 *690 " 313 166 ‘211 10 346
4 12 17
Io1 '9434 281 134 '67812 314 167 | "9417 347
102 939 282 135 666 315 168 177 348
103 '9354 283 136 -654.”' 316 169 161 :6 349
104 931 : 284 137 641 : 317 170 ‘144 :: 350
105 *926 28; 138 628 318 171 ‘127 351
106 ’9215 286 139 -61513 319 172 I1I 6 352
107 '9165 287 140 6oz 320 173 ‘094 1 353
108 ‘gI1 : 288 141 '5-89 zz 321 174 077 ;: 354
109 | 905 ¢ 289 142 576 e 322 175 ‘060 . 355
110 '8996 290 143 562 14 323 176 '043 . 356
111 893 291 | 144 "548 W | |7 026 | 357
112 887 292 | 145 ‘534 325 178 + o010 358
113 '880; 293 146 *§20 z: 326 179 | —oo07 i: 359
114 + 0872 294 147 +o0°506 327 180 —0'024 o
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- TATM

FI85BWHRAS.. 22

Constants of Nutation and Aberration, &c. 175

Tasre VII.

Tabular Values of the Principal Term of Lunar Nutation, — 9”*2208
x cos (Q +1°19"), to be applied to Mean N.Z.D. of y Draconis.

s (a) s [al s [al
o +o U o +o " o +o "
o 180 9°219 27 207 8117 54 234 5247
1
181 9°214 5 28 208 8-040 7 55 235 5114 33
8 8o 135
2 182 9°206 29 209 7°960 ) 56 236 4979 )
3 183 9195 :: 30 z10 | 7877 82 57 237 | 4843 iss
4 184 9183 31 211 7'792 58 238 4705
17 87 139
5 185 9166 32 212 7705 59 239 4566
20 89 140
6 186 9'146 33 213 7616 6o 240 4426
22 2 142
7 187 9124 34 214 7'524 ’ 61 241 4284
24 94 143
8 188 9°100 35 215 7°430 6z 242 4°141
28 97 145
9 189 9072 36 216 7333 63 243 3996
1o 190 9'042 37 217 7°235 64 244 3'850 ¥
32 101 147
11 191 9010 38 218 7°134 65 245 3703
36 103 147
1z 192 8:974 39 219 7°031 ] 66 246 3°556
10 I
13 193 8:935 32 40 220 6926 67 247 3407 149
14 194 8'894.4 41 221 6819 68 248 3°257
44 110 151
15 195 8:850 42 222 6709 69 249 3'106
46 112 152
16 196 8-804 43 223 6597 70 250 2°954
11
17 197 8'75549 44 224 6484 3 71 2§51 2801
53 115 154
18 198 8702 45 223 6369 72 252 2°647
55 117 154
19 199 8647 46 226 6252 73 253 2493
20 200 85900 | 47 227 | 6133 0 | 74 254 | 2337 55
122
201 8'53060 48 228 6ro11 75 255 2°181 XSG
12 I
202 8'46822 49 229 5888 } 76 256 2°02§ 58
I
203 8403 6; 50 230 5763 77 257 1-867 58
204 | 8335 stoo2z31 | 5637 | 78 258 | 1709
70 128 158
205 8265 52 232 5°509 79 259 1§51
73 130 159
206 8192 53 233 5°379 8o 260 1392
75 132 159
207 8117 54 234 5247 81 261 1'233
-+ — + - +
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4. JTATM,

FI8SBVHRAS, .22

Rev. R. MAIN, on the Values of the

Tabular Values of the Principal Terms of Lunar Nutation, &c. (continued).

s [al a [al o (el
—o to " +o —o u To —o u
81 261 1-233 114 294 3'943 147 327 7'847g
82 262 | 1074 > 115 295 | 4088 " 148 328 | 7930
160 143 81
83 263 0914 116 296 4231 149 329 8-o11 s
6 1
84 264 o753 117 297 #3740 150 330 8089’
161 141 76
85 265 0592 118 298 4515 151 231 8165
160 140 74
86 266 0432 119 299 4655 152 232 8'2397
6 8 1
87 267 0-27116I 120 300 4'793]3 153 233 8'31069
88 268 | ou0 121 zo1 | 4930 154 234 | 8379
+ - 161 . 135 .
89 269 | o5 122 302 | 5065 155 335 8445 4,
9o 270 oz1z 123 303 5‘199132 156 336 85c6>860
91 271 N 124 304 | 5331 157 337 8:568 o
160 125 30§ 5°461 158 238 8626
92 272 0°'§33 6 d129 068 56
03 273 | obog™ | 120 390 | 5590 129 2 Z 55
o4 274 | o855 12737 | ST 160 340 735
160 128 308 5842 161 341 8:786
95 A75 | OB 66 ¢ 6 8833
96 276 117475 129 39 59 e 10z 342 3345
159 130 3I0 6-088 163 343 8:878
97 277 1"333 6 8120 p g 42
98 278 | 1493 131 311 6206”8 164 344 892039
99 279 I'65115 132 312 3% 116 162 34(55 895237
100 280 1'809158 133 313 6442"4 16 34 990 .4
101 281 1967 ' 134 314 | 0556 167 347 902031
10z 282 2'124.157 135 315 6'668110 168 348 9Pt g
103 283 2°281 ISZ 136 316 6.778108 169 349 908926
104 284 2.437’5 137 317 6'886][06 170 350 911;5?’23
105 285 2591 % 138 318 6992105 171 351 9138
106 286 | 2745 " 139 319 | 7997 172 352 9'152I7
107 287 | 2898 140 320 | 799 173 353 9176
108 288 3,05015 141 321 7°298 o7 174 354 9'190 .
109 289 3201 :51 142 322 7°395 o6 17; 35{55 9'202 o
o . .
110 290 37351 5 143 323 77491 o 176 35 9gzIr
I . .
111 291 3°501 Ii: 144 324 7.283 90 i7; 35; 9zz .
112 292 3649 145 325 7073 oo 78 35 9 .
113 293 3'796r4 146 326 7761 i 179 359 g:zal
147 I 2 -8 180 o 219
I-II-4_ 22_4. 3°043 17 3_7 7°547 L B 9

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System



http://adsabs.harvard.edu/abs/1856MmRAS..24..147M

- TATM

[IBEBMIRAS .22

Constants of Nutation and Aberration, &c.

Tasre VIII.

177

\7 Tabulated Values of the Solar Nutation, to be applied with proper Signs

to Mean North Zenith Distance of y Draconis.

[2 @] O] [z @] O] [2 0]
] o " o o i" o "
o 180 —0'551 . 27 207 —0°311 ] 54 234 40185 "
1 181 ‘550 28 208 ‘295 ! 55 235 *203 .
6
2 182 °549 * 29 209 '2791 56 236 221
3 183 546 3 30 210 26277 57 237 -23817
I
4 184 543 0 | 310 2 245 | 58 238 ‘255
I
5 183 ‘540 3 32 212 228 I; 59 239 272 7
I
6 186 *§35 ’ 33 213 210" 6o 240 *289 ;
8
7 187 "§30 5 34 214 -192I 61 241 -30516
8
8 188 525 : 35 215 -174l 62 242 321 '
9 189 519 | 36 216 '15512 63 243 336
I
1o 190 513 | 37 217 '1371 64 244 '35112
11 191 ‘50§ 38 218 ‘118"’ 65 245 *366
8 . 19 14
12 192 ‘497 39 219 ‘099 66 246 *380
13 193 488 ’ 40 220 ‘080 7 67 247 ‘394 "
14 194 *479 ? 41 221 ‘061 0 68 248 ‘408 *
15 195 469 m 42 222 *042 9 69 249 *420 "
10 20 12
16 196 "459 43 223 ‘022 70 250 ‘432
Ix 19 I2
17 197 448 | 44 224 — 003 71 251 4
18 198 *436 45 225§ + -o16 ’ 72 252 455
12 ’ 19 II
19 199 424 | 46 226 035 73 253 466 .
20 200 412 47 227 054 ? 74 254 476
13 19 9
21 201 "399 48 228 073 75 255 485
13 9 9
22 202 *386 49 229 ‘092 76 256 ‘494 .
1
23 203 "372 * 50 230 To 77 287 ‘502
I I
24 204 357 ’ 51 231 130 0 | 78 258 509 |
I
25 205 '34215 52 232 ‘149 iz 79 259 516 Z
26 200 ‘327 : 53 233 ‘167 ) 80 260 522 .
27 207 —0'311x 54 234 +0'x85, 81 261 +o0°'528
Rovar Astrox. Soc. Vor. XXIV. AA
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4. JTATM,

FI8SBVHRAS, .22

Rev. R. Max, on the Values of the

Tabulated Values of the Solar Nutation, &e. (continued).

© [ @] © [2 @] © [20]

81 261 +ol-l528 114.0 294.0 +o-l§57 14.70 3270 —-0{1238
82 262 °533 5 115 295 ‘342 ' 148 328 255 7
83 263 538 ° | 116 296 327 > 149 329 272
84 2064 ‘542 4 117 297 311 ® 150 330 *289 7
85 265 545 > | 118 298 295 ' 151 331 *305 g
2 16 16
86 266 ‘547 s 119 299 *279 o 152 332 *321 s

87 267 549 120 300 262 153 333 "336
88 268 *550 ! 121 301 *245 7 154 334 *351 '
89 269 ‘551 : 122 302 ‘228 ;; 155 335 -366:
90 270 REL 123 303 210 . 156 336 '380:4
91 271 559 124 304 192 . 157 337 .39414
92 272 ‘549 3 125 305 '174I9 158 338 "408 2
93 273 "546 s 126 306 155 . 159 339 420
94 274 "543 ) 127 307 87 160 340 432
95 275 ‘540 128 308 '11819 161 341 4
96 276 ‘535 5 129 309 099 162 342 455 n
97 277 530 ° | 130 310 ‘080 - 163 343 466
98 278 ‘525 Z 131 311 *061 1 164 344 476 .
99 279 519 132 312 042 165 345 *485 .
100 280 513 . 133 313 022 19 166 346 ‘494 .
1or 281 ‘505 ) 134 314 + o003 o 167 347 ‘502 ,
10z 282 497 135 315 - '01619 168 348 ‘509 ,
103 283 *488 ? 136 316 *035 " 169 349 516 6
104 284 479 12 137 317 '?54-!9 170 350 ‘522 6\
105 285 ‘469 m 138 318 *073 1 171 351 ‘528 S
106 286 459 139 319 oz 172 352 533
107 287 "448 " 140 320 LU 173 353 538 .
108 288 '43612 I41 321 ‘130 . 174 354 ‘542 ,
109 289 44 142 322 149 . 175 355 545,
110 290 '41213 143 323 167 3 176 356 547 )
e 291 '39913 144 324 185 .8 177 357 549 |
11z 292 *386 i 145 325 ‘203 s 178 358 550 |
113 293 372 146 326 22l 17 359 551

114 294 +0°357 147 327 —o0-238 180 o —0'551
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4. JTATM,

FI8SBVHRAS, .22

Constants of Nutation and Aberration, &c. 179

TasLe IX.

Tabulated Values of Small Terms of Lunar Nutation, + 0"0go
cos (2 & +1° 38) and —o"ogo cos (2 ¢ +1° 38), to be applied to
Mean North Zenith Distance.

S or € [Cos :’ %] 8§ or [Cos :él
o o " ! o o H

o 180 + 0090 90 270 —0'090
183 088 ” 95 275 088 *
I0  Ig9o 084 4 100 280 ‘084 4
15 195 77 105 285 o77
10 10

20 200 067 110 290 067
25 205 ‘056 H 115 295 ‘056 H
30 210 ‘043 3 120 300 ‘043 13
35 215 028 3 125 305 ‘028 3
40 220 + o1z 'S 130 310 — ‘013 5
6 6

45 225 — 003" 135 315 + 003"

15 15

50 230 ‘018 140 320 ‘018
15 15

55 235 ‘033 145 325 033
14 14

6o 240 ‘047 150 330 *047
65 245 ‘060 3 I55 335 -060 '3
11 11

70 250 ‘071 160 340 ‘071
8 8
75 255 79 165 345 79

80 260 ‘085 170 350 ‘085
85 265 ‘89 f 175 355 89 j

90 270 —0°090 180 o 4 0*0go

Change signs for [z ¢ .
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4. JTATM,

FI8SBVHRAS, .22

180 .~ Rev. R. MaIN, on the Values of the
TasLe X.
Eguations of Condition.
No. of |Number
Series. | of Obs.
1 6 v —0'014 X & +0'966 X ¥y —0°909 X z = —01-189
2 6 v + ‘149 + 955 *‘go8 —o°61
3 7 v + ‘316 + ‘912 *gob +o13
4 7 v + 496 + 829 875 + 008
5 10 v + ‘757 + +601 773 +o15
6 4 v + -884 + °390 740 —o066
7 4 v + 946 + 197 709 +o34
8 8 v + 964 — 061 713 +o042
9 4 v + ‘936 - 236 720 —0'03
10 3 v + 846 — 466 768 —0'03
11 7 v + 631 — 731 867 —o018
12 4 v 4 411 — 874 ‘928 +o21
13 6 v + -0b1 — 964 ‘977 4025
14 3 v — ‘945 — 200 -768 —o°85
15 3 v — 961 + ‘099 774 +0'34
16 3 v — ‘913 + 315 798 —o°76
17 3 v — 710 + 655 0878 —0'77
18 4 v — 517 + ‘816 1°047 +o072
19 5 v — ‘239 + 936 1°000 —1'14
20 8 v + ‘o1l + 966 1'009 —o084
21 4 v + 308 + 915 0'999 —1I°19
22 4 v+ 452 + 8353 962 —o41
23 6 v+ 745 + <6135 *885 —1°31
24 6 v + 877 + 404 828 —0°9o
25 5 2 + ‘935 + 245 811 —073
26 4 v + 965 + ‘038 799 —or07
27 3 v + ‘910 — °325 ‘814 +0°92
28 4 v + 775 — 577 *883 +1°87
29 3 v +0'622 X ¥ —0'739 X ¥ —0'937 X 2 = +0'54
20. The number of obs. is 16, but it is better to gve the weight of half the number of observations,
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4. JTATM,

FI8SBVHRAS, .22

Constants of Nutation and Aberration, &c. 181

Equations of Condition (continued).

No. of | Number

Series. | of Obs.
30 4 v 40°295 X £ —0°920 X ¥ —0'999 X 2 = —ol'log
31 4 v + -ooz — 966 1°032 +129
32 4 v — 382 — 888 0'989 —o0'54
33 2 v — 921 — 291 -825 —2'62
34 1 v — 966 + ‘o024 784 + o005
35 5 v — 770+ 584 882 —096
36 6 v — 439 + 860 0'982 —o026
37 4 v — "Ig1 + 947 1'o1g —2°33
38 4 v — ‘059 + 964 1'026 4031
39 5 v + ‘270 + 927 ©°997 —0'47
40 5 v + 426 + 867 980 —o81
41 5 v + ‘690 + 676 ‘889 +0°88
42 4 v + 826 + 50z 833 + o084
43 4 v 4 943 + 213 ‘793 +0-88
44 6 v + 'g63  — ‘o8z 765 +035
45 4 v + ‘900 — 351 785 +059
46 2 v 4+ 430 — 865 ‘939 + o060
47 z v + 035 — 965 "980 +0-87
48 7 v — ‘326 — ‘909 "963 +087
49 7 v — ‘897 + 357 ‘742 —o61
50 6 v — ‘775 + 577 792 —o61
51 7 v — 323 + ‘910 ‘903 —045
52 6 vV — ‘043 + 965 ‘921 —0'93
53 5 v + 653 + 712 ‘810 +o0'14
54 6 v 4+ 766 + 589 762 —o'12
55 6 v + 883 + ‘391 ‘710 —0'89
56 5 v 4 ‘940 + 221 665 —165
57 4 v + 966 — *003 649 —1-28

" 58 5 v 4+, 'gor — 348 ‘670 —o071
59 4 v + ‘490 — 833 "804 +0°63
60 4 v + ‘043  — 965 "853 +083
61 7 v — 966 — -or10 '558 +2-03
62 5 v — 775 + 578 613 —042
63 7 v —0'487 X & +0'835 X ¥ —0'701 X 2z = —067
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4. JTATM,

FI85BMHRAS, .22

182 Rev. R. MAIN, on the Values of the

Equations of Condition (continued).

No. of '|Number
Series. | of Obs.
64 5 v —0256 x & +0932 X y —0'728 X z = -—11'138
65 5 " v — "olg + 966 735 —077
66 7 v + ‘668 + -697 611 —o028
67 7 v + ‘832 + 492 *536 —1°23
68 4 v + ‘934 + 248 472 —0'42
69 4 v + 966 + o13 439 —1°08
70 2 v + ‘934 — 244 "441 +0°30
71 3 v + 623 — 738 555 —162
72 7 v + 094 — 961 617 —2'15
73 4 v — ‘448 — 855 563 —2'59
74 4 v — 966 + ‘o020 312 +1°47
75 4 v — ‘892 + 371 ‘342 J-o11
76 10 v — 758+ 598 374 —o'g0
77 4 v — '530 + 807 441 —o°24
78 9 v — ‘17§ + 949 480 —o'g6
79 5 v + 038 + 665 478 —149
8o 9 v 4 ‘310 + 914 ‘450 —1°50
81 6 v + 543 + 799 '396 —124
82 8 v + 712 + 654 ‘331 —0'73
83 4 v + 865 + 430 254 —173
84 4 v + 929 + 267 - 218 —1°29
85 4 v + ‘966 + 033 ‘189 —o0°28
86 2 v + 888 — 382 *201 +o51
87 3 v + 203 . — ‘944 "347 —o28
88 2 v — ‘oIz — 966 343 —0'94
89 1 v — 364 — 895 °290 —o0°66
90 2 v — 816 — 520 ‘134 4038
91 3 v — 958 — 120 ‘038 —o16
92 3 v — ‘935 + ‘242 ‘029 +029
93 3 v — 788  + ‘560 ‘085 +o0'24
94 2 v — 586 + -768 ‘137 + o065
95 3 ® —0'370 X £ +0'892 X y —0'171 X 2 = —0°28
82. The number of observations is 12.
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- TATM

FI8SBVHRAS, .22

. Constants of Nutation and Aberration, &c. 183

Equations of Condition (continued).

No. of |Number
Series. | of Obs.
96 3 v —0'185 X & 40948 X ¥y —0'Ig4 X 2 = _0'{50
97 3 v + ‘091 + 962 — 1176 —0°86
98 2 v + ‘373 + -891 — ‘140 —1-82
99 3 v + 549 + 795 — o8o —o0'23
100 6 v + 694 + 672 — ozl —045
101 5 v + ‘834 + 488 + 046 —o0'71
102 7 v + °9§0 + 169 + ‘104 —0'12
103 4 v + 966 + -oo1 + ‘122 + o005
104 3 v + 865 — *430 + ‘102 +1°29
105 4 v + °395 — 881 — 013 4001
106 2 v — 511 — 819 + -055 —0'33
107 3 v — 872 — 414 + 206 +0'74
108 3 v — 961 — 092 + 279 —o0'o7
169 5 v — ‘919 + 294 + ‘306 —o0'83
110 5 v — ‘794 + *550 + 243 —or6o
111 2 v — 676 + +690 + -207 —o029
112 3 v -- 061 + 964 + 126 —0°95
113 Vi v 4 462 + +848 + 188 —o0°58
114 7 v 4+ 650 + 715 + °253 —o0°26
115 5 v + *863 + 434 + 368 —o69
116 4 v + ‘935 + 243 + 414 —or21
117 2 v + 963 — -083 + 428 +0°73
118 1 v + ‘743 — 617 + 380 +0'66
119 1 v + 396 — 881 + 299 4086
120 | 2 v 4+ 243 — ‘935 + 266 —0'20
121 1 v — 618 — 742 + -385 —1°18
122 3 v — 8350 — 458 + ‘504 4024
123 I v — 941 — 217 + °549 +077
124 5 v — ‘921 + -289 + °559 +061
125 3 v — ‘119 + ‘958 + -396 + 1702
126 4 v + 271 + 927 + 434 —072
127 3 v + 568 + 782 + 515 +o0'o1
128 1 v + 713 + +653 + °559 + o007
129 7 v 40872 Xx® 40414 X y 40652 X 2 = 4036
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Equations of Condition (concluded).

No. of |Number

Series. | of Obs.

130 4 v 40945 X & +0200 X ¥y +0'697 X z = +olf71
131 5 v + 877 — 404 683 +026
132 5 v + 675 — 691 619 4010
133 5 v + 283 — ‘924 ‘540 +016
134 5 v — 348 + ‘go1 659 —0'93
135 4 v — ‘050 + 965 ‘622 —1°21
136 5 v + ‘164 + 952 634 —o61
137 5 v + 419 + 870 *688 —063
138 5 v + 638 + 725 761 —0'95
139 5 v + 787 + ‘561 823 +o50
140 2 v 4 944 + 208 ‘894 —0'59
141 2 v + ‘966 + -o1g *904 —066
142 1 v + 616 — ‘744 ‘795 + o091
143 2 v — 038 — 965 710 —041
144 4 v — 394 — ‘88z 767 —o18
145 1 v — 638 — 725 ‘835 —1°51
146 5 v — *939 — ‘229 ‘960 —1°24
147 5 v — 958 + 124 '983 —0'43
148 5 v — ‘853 + ‘453 945 —oroz
149 3 v — 613 + 746 852 —223
150 8 v — 343 + ‘902 "804 +033
151 3 v — ‘116 + 958 784 +0'42
152 8 v 4+ ‘319 + ‘912 811 + o009
153 6 v+ 579+ 774 863 —o24
154 4 v + 776 + 575 929 —o11
155 3 v + 902 + 344 0'998 +o77
156 2 v 4+ 949 + 179 1011 4070
157 3 v + ‘964  — 059 1roz4 +o'59
158 1 v + °359 — 896 0832 +o0°60
159 1 v + 128 — ‘957 08035 —o'10
160 2 v — 870 + 420 1°001 —0°46
161 1 v —0'703 X & 40662 Xy 40936 X 2 = 4008
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The equations given above were then each multiplied by the square
root of the number of observations to reduce them to the same degree
of precision, and then solved by the method of least squares,—or, which
amounts to the same thing, they were subjected to the following treatment.
Supposing one of the equations to be represented by

v+ax+by+ecz+d=o,

and 7 to be the number of observations on which it depends, then the
corresponding equation, after multiplying by /7, will be

\/ﬁv+a\/ﬁ.x+b\/i.y+c\/;z.z+d\/ﬁ=o

and the ordinary treatment by least squares will finally lead to the final
equations : . '
2(n) v+32(na) z+2(nd) y+32(ne) z+32(nd) =o
Z(nayv+ 2 (na”) x+2(mab)y+ 2 (nac)z+ 32 (nad)=o
2@ v+ Z2(nab)z+ 2 (nb) y+2(nbe)z+32(nbd)=o0
Z(me)yv+2(nac)yx+3(nbe) y+2(nc*) 2+ 3 (ned) =o

By actually performing the operations here indicated, it was found
that

T(n) = +689 2 (nd*) = + 313995
S (na) = + 130694 2(nd*) = + 3287526
2 (nb) = + 205572 2 (ne’) =+ 343255
2 (nc) = — 190961 2 (nabd) = + 23160
3 (nd) = + 211700 B (nac) = — 52759
S(nad) = + 19'091
2 (nbc) = — 50850
S(nbd) = + 164489
2 (ned) = — 89799

Proceeding, then, with these numbers according to Gauss's method
of elimination, the following values of the unknown quantities were
found : —

= — 0'173; weight, 528:007; probable error, 07047
= + 0'058; weight, 240'192; probable error, 0'071

xR e

= — 0°378; weight, 266°231; probable error, 0067
z = + o'118; weight, 289°281; probable error, 0'064

Rovar Asrtrow. Soc. Vor. XXIV. BB
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Hence, as the assumed mean zenith distance for 1840, Jan. 1, was
118”00 + v, the constant of aberration 20” + #, and the constant of nutation
for 1840, 9”224 <1+%), we have, finally,—

Mean zenith distance north of ¢ Draconts for 1840, Jan. 1 = 117{’827 + 0%4.7
Constant of aberration .. .. .. . .. = 20058z 0071
Constant of lunar nutation .. .. .- e = 9'323 &= 0'059
Constant of parallax .. .. .. ‘. . = — 03784 0067

The anomalous results here indicated for the aberration and the parallax
seem to show that some cause of error of a periodical character has acted
injuriously on the observations, but it is very difficult to imagine a source of
error of this nature, since want of fixity of the object-glass, or of the grand
micrometer, or of the plumb-line microscopes, would have exhibited itself
in producing inconstancy in the zero and sudden irregularities in the
observations ; but, on the whole, the zero has through the whole series of
the observations all desirable steadiness, and the observations are as con-
sistent with each other as could be expected. The value of a revolution of
the grand micrometer was determined by an exceedingly accurate method,
twice in the interval of a few years, and these two results were almost
identical. One determination was made in the winter of 1836 and the other
in the spring of 1846, and it is probable that the average temperature was
pretty nearly the same at each determination; but even if the result be
affected with an unknown temperature-correction, the range of arc,required
for observations of y Draconis is so small that no significant error is to be
apprehended on this account. The only remaining supposition is that of
some derangement or deflection of the plumb-line, and the chance of any
disturbance of such magnitude and constancy as the case requires, having
happened, appears to be very small. If the plumb-line should have been
pulled out of the vertical by means of the auxiliary apparatus added in 1840
for the prevention of the twist caused by rapid rotation of the instrument,
the deviation would be totally in the prime vertical, and the projection on
the meridian plane would still be accurately vertical. It may be added also
that any deviation of the plumb-line from the vertical would be eliminated
by the double observations in reversed positions.

Still it is believed that, notwithstanding the doubt which to a certain
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extent seems to rest on the results of the investigation on account of the
anomalous values deduced for the aberration and the parallax, considerable

. weight may still be attached to the value deduced for the nutation constant,
since, on the supposition of an unknown cause of error producing an
inequality, having either an annual or a shorter period, its effect would be
perfectly eliminated in so long a series of observations.

The labour bestowed upon the investigation in the endeavour to produce
the best possible result from the observations by applying rigorously the
method of least squares has been very great; and as the whole of the
calculations have been performed by myself, I regret much that the results
have not proved so unexceptionable as to warrant the amount of care and
labour expended. Still a laborious work of this kind cannot be without its
value, and it is hoped that additional scrutiny may afterwards throw some
light upon the nature of the errors in the results of an investigation based
upon observations made in an unexceptionable way with an instrument
faultless in theory, and pursued by processes combining all the modern
refinements.

For the present I leave this paper in the hands of astronomers, with the
hope that some one interested in the subject may be able to offer some
elucidation of the difficulty thus presented.

ROBERT MAIN.

1855, May 30.
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