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PRETI ACE.

e i —

Toe present volume embraces all the Observations made at the Madras Observatory since the departure of the late Astro-
pomer T. G. TAYLOE, Esq., or for the years 1848—52 inclusive. The system pursued by my predecessor has heen geucrally
followed ; viz., that the great mass of observations with ihe Meridional Instruments has boon taken by the Native Assisiants, it
being found impossible in this climate, together with the general superintendenco of iwo Observatories (celestial and magnotic) to
undertake any continued series of observations. My observations with these ingiruments have therefore hoon limited to what
was needful for occasional checks. I consider the work of the Assistants with tho Mural Circle to be nearly if’ not quite equal io
my own; with tho Transit Instrument the inferiority is more perceptible, though still not very groat. I have also followed my
predecessor’s plan in printing results only, on account of tho voluminousness of the original observations; but exact copies in

MS. of all the Observation-books will be doposited at the India House, and will doubtless be thore aceessible to all partics wishing
to examine them,

The figure of Saturn in Plate 2 is & sad failure, but the best that the Madras Lithographers could produce afier several
attempts.

Tho hope held out in the last volume that this Observatory would soon possces an Equatorial, has been realized, not by the
completion of tho Instrument ordered tho Court of Dircctors in 1842, which was not exccated; but by the purchase of an
Instrument originally ordered for private use. The observations with this instrument have been made exclusively by myself.

The Latitude given in the last volume has been reduced 01 in accordance with the indicaiions of the Solar Observations as
given in that volume, The Longitude has beon retained unaltered.

o 1+ nu h, m. s
L&ﬁtudc- "8 v eqg e e . 13 4 8'1 I Longitudol Yyutr et e 5 20 57.3

W. 8. JACOB,

MADRAS OBSERVATORY,}
H, C. Astronomer.

18t December, 1853,
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TRANSIT INSTRUMENT,

THis Instrument havipg been frequently described, it will be sufficient to state that lt has a focal length of 60'4 and an
aperture of 3'7—but on my arrival at Madras in July 1849, I found the aperture of 2 slmost exclusively employed. With
a larger aperture, the brighter stars were disfigured by wings, shewing that the object glass was not exactly centered. The
inconvenience of this being apparent, the centering was corrected between 16th and 19th November, by filing down two of the
three brass pieces (mentioned in Vol. IV. by the late Mr. Taylor ag) placed under the cell of the object glass, until stars of st
magnitude gave a round image; since then the 2 aperture has been for the most part confined to Solar Observationg.

The apparent difference of the pivots was found to be

on 16th December, 1849, 601
19th March, 1850, 551
18th December, 1852, 561
the luminating end being least; the correction used has been between the two first dates 800, and subsequently to 19th
March 1850, 278: previously to the first date the old correction left by Mr. Taylor was used, viz. 1'80. The level error, as
will be evident from inspection of the Table is subject to great changes, the annuel range sometimes exocesding llb, while a
difference of 8 or 4 will frequently be found in the lapse of a few days, particularly after heavy rain, This is probably owing
to the foundation for the Instruments resting not upon rock but sand, which in long continued rain becomes softened and
allows the brick work to settle in a small degree. In consequenco of injuries sustained by the setting circle on the other side,
the Instrument can be used only with the illuminating end W., but the practice has been to invert the axis about the middle
of every monih and examine the collimation; and, as long as the micrometer was in order, to measure the distance of the
central wire from the meridian mark in both positions, and thus determine the collimation error; latterly the micrometer hav-
ing become unserviceable, I have adjusted for collimation whenever the error bas appeared to exceed i-o, but this has been a
rare oceurrence.

The Azimuth bas been determined throughout by the Transits of circumpolar stars; both Transits of Polaris have been
taken when practicable, but by reason of its low altitude this can be done during only a small portion of the year.

The equatorial intervals of the four outer wires from the central one I found to be on 4th November 1849, by 93 Tran-

sits of stars

5514 agreeing very nearly with the values determined by my predecessor* on 16th
2767 March and lmplymg a correotion to reduce the mean of the five to the centre,
2717 amounting to 4 0 18 x sec. dec.

5476

In adjusting the centering of the object glass and re-adjusting collimation, a small change was produced, and the intervalg
were re-determined by 84 Transits as follows:—
B,
5521
2767

2728
54-82

5491 55 15

2718 And after putt new set of ) 8760

* Intervals on let January, 1848, g 3743 ‘wires ou 106 Btarob, 1640, { arip
476

A 5478




i TRANSIT INSTRUMENT.

so that the mean requires a correction of - (')"1'1 % sec. dec.—applicable from 18th November 1849 to 4th March 1850. By
the latter date the micrometer plate having, in spite of frequent cleanings, become stiff 1n its motion and npeaily useless, and
the intervals between the wires, being found inconveniently large, two wires were affixed to the micrometer plate, and set
nearly midway between 2d and 3d, and 8d and 4th wires, and the use of the old 1st and 5th was discontinued.

The intervals were then determined as below :—

3
2766
13-47
13-86
2780

& -
The mean of 5 therefore requires a correction of only — 0'01 x sec. dec.—which was neglected. On 12th October
1850, the 1st wire was gone; after inserting a fresh one, the intervals were found

Ld
2724
13-68
13:56
o 2746
implying a correction of — 002 X sec. dec.—which was neglected.

About 12th November the velues were again ascertained and found as follow

8,
2722
13'68
1852
2742

requiring no correction.
About 5th February 1851, an inequality was noticed and the values were found to be

L
2713
1405
13-16
2745

And after adjustment on the 10th February the values were

&
2713
1376
18:45
2745

In the latter part of March the wires had again shified and the intervals were found
s

27-24
1430
13-00
2748
and after adjustment on the 26th March,
8,
27:24
1372
13:48
27°48
on 19th April they were again found to be
8.
2726
1373
13-50
2742

on 12th September the first wire was found broken and a new one inserted, when the values were found to be
84
2784
13-66

13'60
27-34




TRANSIT INSTRUMENT. i

and after adjustment on 18th September
2735
1359
1363
27-32
On 11th January 1852 the 4th wire was found slack, and a mew palr were fixed on the micrometer plate, after which
the values werg
L]
27-39
14-03
1376
27:58  implying & correction of + ‘016 x sec. dec.—which was

neglected ; these values were used until 1st October when a change being suspected the values were ascertained to be between
that date and 10th December
8,
2740
14-42

1335
2757  requiring a correction of 4 ‘18 x sec. dec.

after adjustment on 10th December the values were

1,
27-32
14:056
18770
2760

The power used throughout the observations, as measured by a dynameter, has been 109, hitherto erroneously called 150.

The Instrument having been in use upwards of twenty years, is nearly worn out, and it will be desirable ere long to have
its place supplied by one of greater power. Besides the defective state of the micrometer and of one of the setting circles
alluded to above, the Vs are much worn away, and from the comparison of the right ascensions of standard stars with the
Greenwich determinations, the pivots would also appear to have worn unequally.

In observing the sun, a light screen has been used since October 1849, to protect the axis from the sun’s rays.

CLOCK ERRORS AND RATES.

The amount of these, as stated in the Table, has been corrected for personal equation, which was carefully ascertained for
each observer, but as it was doubtful if the value of this continued quite permanent, it was but rarely employed in correcting
the places of the stars, the plan adopted by Mr. Taylor being followed out, of deducing when practicable the clock error for
each observer separately from his own Observations of Standard Stars, three of which were usually taken in each watch of
three hours; the Standard Stars adopted being all the Nautical Almenac Stars within 30 of the equator, excepting a few which
were consdered doubtful, because of their places in the N, Almanac differing widely from those determined at this Obser-
vatory.

MURAL CIRCLE.

The circle having been frequently described, it will be sufficient to state that its diameter is 48; the Telescope has a focal length
of 48 6 and an aperture of 3 6; and a power of 97 (hitherto erroneously called 120), has been constantly used in observations of the
heavenly bodies, the power employed with the Reflecting Collimator being about 60,




iv TRANSIT INSTRUMENT.

In determining the Index Error, those Nautical Almanac Stars were used which passed within 30 of the zenith, Sirus only
being excluded, as being very near the limit and ha.vling also a h';rge and somewhat uncertain proper motion. The mean Polar
distances employed have been those given in Vol, VII. of thig Observatory as the result of observations from 1843 to 1847 inclusive,
with a correction of 0°1, by which the latitude hitherto employed requires to be diminished, as appears Loth from the Solar Observa-
tions, and a comparison with the Greenwich Observations of the Standard Stars.

|
REVISION OF THE B. A. CATALOGUE. !

This is & work which I had planned before arrving at Madras and was commenced in August 1849, it was considerab]yl
advanced before I was aware that my esteemed friend, the Astronomer at the Cape, was engaged in a simlar revision. i

The stars selected for Observation were, all those numbers in the B. A. Catalogue, between the N. P. D. of 40 and 155, which ’
depended on one modern observer, or which were otherwise doubtful ; a few have been taken beyond these limits, especially to the
northward; and a few of those previously well determined have been re-observed, generally from having beer mistaken for some
missing number in the neighbourhood. The numbers reported as “not seen,” are in the course of being re-examined, they appear
for the most part to be duplicate observations of another number with errors of Tor 1 or something of the kind.

It was intended to take four observations of each star, and this has been accomplished excepting where the stars came too

thickly to allow of its being done within & redsonable time, or where a wrong star has been observed and the mistake not detected
till the time of reduction. The great majority of these observations were taken by the Native Assistants, and may be considered
creditable to them, as shewn by the general close agreement with former observers, especially Groombridge; by way of check, I
have ocoasionally taken a turn at the Transit Instrument and, more rarely, at the Circle.
... I bave continued to employ Atkinson’s Refractions as used by my predecessor, for the following reasons; the Native Assist-
ants being used to the Table, I thought 1t undesirable to introduce a change unless it could be proved to be for the better; now,
though Atkinson’s Refractions differ but slightly from Bessel’s, they appear to be rather more correct, at least in this latitude, since a
comparison of the Polar distances of Standard Stars, as obserqu here and at Greenwich, shews, in the case of stars passing N. of
both zeniths, a mean difference of only 0°01; i. e. Atkinson’s Refractions, at zenith distances from 38 to 76, are equally good
with Bessel’s (used at Greenwich) from 0 to 35; a similar comparison of the stars passing S. of both zeniths as far as 6 of zenith
distance at Greenwich, shews & difference of i'lﬁ; (Greenwich Stars 8.) those below 65 shew & difference of 1'32 and below ’75,
1'65; so that Bessel’s fail at low altitudes; probably they may be correct for low observations N. of the zenith, and yet not for those
to the 8. Sincea grazing ray N. and 8. will in high latitudes pass through strata of different temperatures, and therefore be differ-
ently refracted.

In the column of magnitudes I have given the mean result, to the nearest tenth, of all the different estimations as entered in the
Transit and Circle books, but do not attach much value to them; those assigned to the low southern stars, (say from 140 downwards)
are certainly too low.

As much uncertainty still attaches to the amount of proper motions, I have not taken them into account in reducing the mean |
places to 1850 ; there was the less need for this, as the mean date of observation differs so very little from that epoch. The sole ex- l
ception has been No. 4010, (1830 Gioombridge) the proper motion of which being large and well established has been allowed for.

It will be seen from the notes, that many of the objects marked as nebule in the B. A. C. are loose cluster of stars ; it is probable
that these were not resolved by Lacaille’s Instrument, and that he therefore observed the centre or brightest portion of the cluster;
Brisbane or other subsequent observer would take a particular star in the cluster, and a comparison of the observations might indicate
a large proper motion without any real foundation. In the cases where a conspicuous star could be'seleeted in such a cluster, jt

has been observed ; but many have had to be passed over; from the impossibility of identifying the object observed at the Transit

| with that at the Circle; for suck: aases the great advantage of & Transit Circle is most evident.




INSTRUMENTS, ETC. v

EQUATORIAL INSTRUMENT.

The Equatorial is by Lercbours and Secretan of Paris, and was oniginally ordered for private use and afterwards purchased
by the Government. It reached Madras on 22d March, 1850, and was erected and in use by 12th April. The Object glass
at first furnished had an aperture of ‘3'2 and 8";5'3 focus: this was found not only ill-centered, but also to have several serious
flaws and striee round the edge, preventing the use of a large: aperture than 2 excepting on very faint objects; and all the ob-
servations.ale to be understood as taken with that aperture, unless otherwise noted. On these defects being represented to the
makers, they very readily engaged to furmsh another Object glass, the making of which was to occupy six months, bul it was |
not actually received here until 23d July, 1852. All the observations now given, with the exception of a few ‘snpecially noted, were
therefore taken with the old lens. The new lens has the same aperture as the old, but a focal length of 88'64, and i3 mnearly
petfect, clearly dividing & Arietis and = Ophiuchi, and perceptibly elongating B of y Andromedm: shewing also distinetly six

stars in the trapezium in Orion as in the annexed diagram.

The Telescopo is mounted somewhat like the Great Northumberland at Cambudge,fm a cage of strong braas tubes form-
ing the polar axis, thh & {lat brass bar by way of polar rod. The hour circle is of 18 and declination circle 14 dls.meter,
the one reading to 5 by one vernier, and the othex to 30 by two; but single seconds in the one case and 10 or even & in
the other, can eamly be read by estimation. The angle between the transverse axis of the Telescope and the polar axis differs
from 90 by 1 45"; the inclination being such as to mmcrease observed 1ight ascensions, with foce East and in, North deolina-
tion, and vice versa. There is a driving clock of the German construction, the regulating power of which consista in the frie-
tion, within a conical brass box, of two steel balls attached to slender springs and turning on a spindle, and the rate is varied
by raising or depressing the spindle, so as to cause the balls {o rub at a wider or narrower part of the cone; it performs its
work pretty well when olean, but requires frequent cleaning.

The micrometer furnished by the maker is of rather inferior quality, the screws being coarse and senslbly unequal, while
‘t’l‘lle planes, in which the wires move, are separated so far as to cause a perceptible parallax. The position cirele is less than
2 in diameter, which renders it rather troublesome to read, though the division is sufficiently accurate ; the powers furnished
were very low, ranging according to the meker’s statement fromn 75 to 240, but as measured by a Dynameter, from 53 to 200;
the Object glass of an Achromatic Microscope has occasionally been used gwing a power of 340, and o Ramsden’s eye-piece
hga lately been adapted giving with the new Object glass 293,'but these are almost too great for the micrometer by reason of
the porallax above-noticed. Two other micromoters (kindly lent by General Fraser) have also becn used occasionally, These
are designated in the observations as Dollond’s and Troughion’s Micrometers : the one with powers ranging to 600 and the
otlier to 280. The value of one revolution of the screw of the former being 28:87 and of the latter 25'28; with the new
Object glass these values become 2838 and 29:65. In Lerebour’s micrometer the value of screw A is 4336, and of B 43”'50;
with the new Object glass 4292 and 45-35; screw A was the one generally used: in the case of repetitions the mcan of the
two values has to be employed. These values were ascertained by numeious transits of stars of small polar distance; an at-
tempt was made to ascertain if change of temperature affected the values of the screws; but it feiled, ag the altcration, if any,
was much less than the error of observation,the range of temperature available being very smalll. Twe Huygenian eye-picces
were furnished by the maker, with powers of 800 and 400.

The Instrument is mounted, on stout wooden tressels firmly braced, on the roof of the Astronomer’s quarters, a very thick
and solid terrace . the renson of placing it there was that, on account of high trees and buildings in the neighbourhood, an ex-
tensive view could be obtained from no other spot; 1t was intended in the first inslance as an experiment, which has fully suc-
ceeded, as even when workmen have been employed about the walls, no tremors could be perceived in observing with high powetrs

Instead of a rotatory roof, a folding one was erected, similar to that consiructed at Poona and briefly described in the
monthly notices of the Royal Astronomical Society for November 1843, which was also brought to the notice of the British

B




Vi INSTRUMENTS, ETC.

Association 1n 1850 by Professor C. P, 8myth, The roof is a truncated octagonal pyramid formed of eight separate frames
of teak of the form shewn in Fig. 1. covered with canvas and painted, attached by hinges to eight horizontal beams arranged
in an octagon and resting on eight posts, the walls between the posts being formed of weather boarding. Each frame opens
independently, and when closed they mutually support each other, the edges being }&evelled go as to fit correctly; the top is
closed by an octagonal wooden shutter hinged to ome of the frames, and which can be opened alone when observing very
near the zenith; a plan and sectional elevation of the building are shewn at Fig. 2 and 8. For want of room within the build-
ing, one leg of each tressel hes to pass outside of the walls, but these are carefully bordered round so as nowhere to come
in contaot with the tressels. The reasons for constructing such a roof in preference to a rotatory one were two-fold; the
first was that of economy, the instrument being dt the time private pioperty, and consequently having to be erected at the ex-
pense of the Astronomer in the first mstance, and it being also doubtful if the erection would be permanent, and the expense being
about } of that of the cheapest kind of rotatory roof; the second was, that from the situation it was expedient that the building
erected should be as light as possible consistent with the requisite strength. It should be observed that the tressels supporting the
polar axis stand over party walls, which give additional security, but it was found that even in the middle of the terrace neither
a spurit level, nor even the reflection from the surface of mercury, were in the least affected by persons walking near them.

The following observations have been made on Saturn with the new Object glass.

24th August 1852, power 865, at day hieak. The inner faint ring was seen of a greyish tint, ocoupying about half the
space between the bright ring and the planet ; it could not be traced quite up to the planet. One datk line was also seen in
the outer ring st each nn‘su, but not very distinctly. The shadow of the ring on the planet had a brownish tint: that of the
planet on the ring was black and sherply defined—no belts were seen on Saturn excepting a broad bright band round the
e;;uatorial portion, the whole of the southern hemispheie being shaded over with a kind of mottled dun, almost uniformly, only
a little: darker near the pole; the inner edge of the bright ring was shaded off, but not quite evenly. On 224 September the
appearances were much the same with power 277, except that the division of the outer ring was perhaps a little less distinct.
On 27th October both the faint ring and outer division were seen with power 177; and with 277 the former could be traced
up to and across the planet. Between lst and 7th January 1858, 4 sets of measures were obtamned with power 865 and 277,

which are given in the Appendix, page 2, the mean results of which, reduced to Saturn’s mean distance (9:5480, by Bouvard’s
Tables), are as follow :—

Outer diameter of outer ring, .. . 89-92
Diameter of fine division, .. “ 88-09
Inper diameter of outer ring, .. .. 35'46
Outer diameter of inner ring, .. 3477
Inner diameter of inner ring, .. -.. 2685
Inner diameter of faint ring, .. 22-19
Equatoria]l diameter of Saturn, . 1786
Polar diameter of Saturn, ,. - 1650

The broad division between the two old rings was not black but of an umber brown hue and the faint ring as seen across
the planet had nearly the same hue, and = filmy appearance, and the planet’s limb was seen through it as through a film of
smoke. There was no suspicion of any other division in the outer ring besides the one above noticed and measured Four
Satellites have been frequently seen, but Japetus only on one or two occasions. On 5th January at about 2 10 Sidereal time
Tethys b:eame faint and disappeared, being most probebly eclipsed : the time not very exact, it was then just opposite the E,
ansa, at 5 it was seen again near Saturn’s pole.

The planet has subsequently been examined from time to time with various powers, but no decided change has been per-
ceptible in the appearance of either the faint r'ing or the outer division. The former never appears well defined at its inner
edge, neither has its surface an uniform tint. Fig.'4 represents the planet as seen on 1st January, 1853.




TRANSIT INSTRUMENT AND OBSERVATIONS, ETC. vii
ERROR OF LEVEL OF THE TRANSIT AXIS.
(Dllumnating Puwot, West.)
Date. L—p> Means, Date. L.—P. Means. Date. L.—P, Means.
1849. "
1848. n " 1848. " Jan., 2 543 E.
Jan. 3 217 W. 114 W, {June 4 662 K. 8 660
6 1:60 P = 1:80 7 6178 18 6-92
10 034 E. L =294 W. 10 500 24 765
18 547 30 635/
" 20 684
13 286 E. 290 E 27 719 Feb. 5 725
17 2:95 P =— 180 30 506 ‘9 680
L=110 E 13 718
July 4 6770 17 740
20 422 E. 9 672 21 618
24 4-35 16| Inverted the |Instrument. 25 5'90
27 589 16 796 E.
28| I oleaned the |Level Instrument. 20 617 Mar. 1 689 667 E.
31 469 E. 26| Adjusted the |Level to bring the bub- 7 6'62 P = 180
ble within [the scale. 10 623 L = 487 E.
Feb. 8 445 " 26 6'46 E. "
ki 571 509 E 6'57 E. 15| Adjusted the |Level,
12 595 P = 180 Aug. 1 6'54 P = 180 15 930 E.
16 5-38 L =282 E 7 6-98 L = 471 E. 18| Inveried the |Axis.
19 518 18 940 E.
15 7-45 E. " 22 820
28 587 E. 22 6:04 642 E. 26 870
27 6-39 30 6-12 P = 180 29 802 "
/ L = 462 B, 866 E
Mar. 3| 594 Sept. 5| 608 Apr. 2| 829 P = 180
7 445 " 874 I, = 686 E
1 418 530 E. Inverted the |Axis.
16 487 P = 1'80 6 6'00 E. 9 685 E.
18 484 L = 860 E. 11 568 13 761
22 549 14 815 16 800
21 6-21 20 749
26 511 E. 26 702 24/ 7:66
30 504 29 619 26 865
April 2| Inverted the |Axie. 3 640 May 1 756
2 4156 E. 7 6-00 5 727
7 539 11 120 8 7-15
11 4'89 16 762 680 E 12 6-86
14 4:00 20 790 P = 1'80 Adjusted the [Leveltobring the bub-
16 466 27 7-19 L = 500 E, ble within [the scale,
19 399 16 764 E.
24 397 80 875 E. 18 718
Heavyrain and Joud thunder on the 19 619
27th. Nov. 3 819 20 7:07
28 510 E. " 7 7-40 26 75
472 E. 11 831 30 826
May 3 860 P =180 12( Inverted the [Axis.
L = 292 E. 12 847 E, June 4 846 748 E.
21 8:80 8 7-32 = 180
Adjusted the [Level, 25 6-88 12 728 L = 568 E.
3 655 E. 603 E 80 820
22 51712 P =180 "
26 581 L = 423 E. 5 7-80 16 1011 E. 10-24 E.
12 7-32 786 E. 21 10-70 P = 1'80
June 1 717 E. 18 6-80 P =180 26 9:90 = 844 E.
23 741 L = 606 E.

* L,—P. is the Level oxror 25 obaerved; 1. 0. the true inclination — difference of Flvois
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ERROR OF LEVEL OF THE TRANSIT AXIS, (Continued )
(Tlumanating Pivot, West.)

Date. L—P. Means, Date. L—P. Means. Date. L—P. Means
1849. " 1850. " 1850. "
Juned0 752 E. Jan. 9 867 E. June29 525 E.
16 798
Ju]y 2 670 19 695 July 3 407
Adjusted the [Level, 25 725 9 4-87
6 6-38 E. 30 817 " 13 5:07
10 7-62 783 E. 17 5:30
14 740 Feb, 2 7-98 P =3-00 22 556
18 6°90 6 7-98 L =483 E. 27 568 "
Heavy rain. 30 580 508 E.
24 4:96 E. 9 994 E. P = 8-00
80 6-99 13 895 Aug. 3 5956 L = 208 E.
16 9-90
Aug. 3 620 6'54 E. 20 9-26 "
8 6:50 P = 180 23 865 bl 500 E. 544 E.
13 526 L = 474 E. 26 825 10 625 P = 8-00
Inverted the |Axis. 13 507 L = 244 E.
20 712 E. Mar. 2 760
b 887 Adjusted the |Level.
24, 6:00 E. 9 998 17 564 E.
80 605 12 B'55 Inverted the [Axis.
16 820 "
Sept 4 580 19| Toverted the |Axis. 19 4:94 E. 547 E.
8 612 19 810 E. 23 6-18 P = 800
12 562 22 7-99 27 522 L =247"TE
17| 586 26 832
22 580 28 771 n
26 6°07 31 476 E. 451 E.
591 E. (Apr. 2 779 "
QOct. 2 §°50 P = 180 6 690 8'36 E. Sep. 3 4°80 P = 300
8 6-26 L =411 E. 10 6°94 P = 800 7 397 L = 161 E.
15 7-03 L = 586 E.
13 932 E. "
16 914 Inverted the |Axis. 10 6:95 E. 623 E.
20 917 19 513 E. 12 589 P = 800
24 887 23 554 16 585 L = 3823 E.
30 800 26 560
30 506 20 525 E.
Nov. 3 8'62 24 458
10 9:12 May 4 6-37 28 562 "
14 8'87 7 3:86 612 E,
17 8:30 11 512 Oct. 1 527 P = 300
21 8-87 14 620 5 490 L — 212 E.
26 8-25 Inverted the |Axis. "
80 8-31 17 531 E. 542 E. 8 455 E.
21 625 P = 300 11 435
Dec. 4 862 26 616 L = 243 E. 16 415
8 812 19 540 "
12 796 30 330 E. 22 475 469 E.
16| Inverted the |Axis twice. 31 852 25 467 P = 3800
" 28 4-38 L — 169 E
16 867 E. 861 E. Wune 4 425
20 886 P = 800 5 522 [Nov. 1 516 E.
24 8:00 L = 561 E. 11 4:42 5 5656
16 6-12 9 4-92 "
1850. .19 b5-87 14 535 542 E.
Jan. 2 725 E. 2 6:35 18 602 P = 3:00
b 8-20 26 592 21 542 L — 242 E,




AT MADRAS, IN THE INTERVALS 1848—1852.

ERROR OF LEVEL OF THE TRANSIT AXIS, ( Continued.)
( Mlluminating Pivot, West.)

Dato. L—-D. Means. Daite, L—F. Means, Date. L—P. Means,
1] "
1850, X "
Nov.25 690 E. 1851. " P = g:’{g £ 0181;51]:8 855 E "
29 6:95 May © 5 ct. .
y 64 E. L — 301 E. :g 383 8362 E.
|5 —
Dec. 2 787 14 425 E. 30 2:90 E = ﬁfs’i E
g ggg . Inverted the|Axis. :
. 6 444 E. Nov. 7 630 E. i
18 700 20| 854 (e Tonr 5 daga 8
17 g-go " 23| 850 e
20 ‘32 665 E. 26 4'15 " 11 441 . 1
o4 817 P = 3:00 30| 342 3475 E. 1 88 P = 2%2 E..
28 667 L = 865 E. P = 278 20| 637 L — 338 E.
1851 June 3 298 L = 097 E.
. 24 412 E.
Jan. 2 592 E. 11 364 E. 28 894
[ 560 16 262
8 612 Inverted the|Axis. Dec, 3 402 "
12 575 " 17 2'74 E. 6 430 418 B
15 8460 584 E. a1 375 13 4°12 P = 248
19 572 P == 8:00 26| 220 17| 400 L — 140 E.
28 620 L w= 284 E.
July 1 8-32
a7 702 E. 4 292 " 1852.
80 652 8 4'05 824 E. Uan. 2 440 E.
11 378 P = 278 Inverted thelAxis.
Feb. 4 6'90 15 8-38 I, — 046 E. 6 533 E.
11 G5
15 5986 n Inverted the|Axis. 11 872
19 G612 657 B. 19 412 E. 16 4-30
232 76 P == 800 22 3-56 19 360
20 5472 L p 357 E. 26 412 23 369
30 400 " 26 3:89
Mary, 1 676 L. 898 E. 80 415
5 588 Aug. 6 362 P = 278
8 548 11 4-47 L =120 E. [Feb 4 500
12 527 7 512
17 530 16 577 E. 11 315
19| Inverted the [Axis " 19 520 14 412 "
19 847 E. 550 E. 26 590 " 19 392 412 E,
22 5av P == 278 657 E. 25 4:00 P = 278
27 568 L == 2972 E. [Sep. 8 5'86 P = 278 28 3-37 L—134E.
6 513 L —27 E.
31 871 E. "
892 E. 10 688 E. Mar. 3 296 E,
April B 461 P == 278 Inverted the Axis. 6 2:55
12 837 L = 114 E. " 11 2:95
678 E. 16 293
17 8:00 E. P =278 19 322
22 230 " 17 667E.| L= 400E. 23| 375
ag 287 2:56 E. 26 361
P == 28 20 2-45 E,. 30 2:20
. L e 0022 W. 26 402
Mey 31 208 211 860 Apil 2| 292
6 594 E. | Heavy rain and 6 282
ale du{'ing the last [Oct. 4 420 9 260 4
% days. 9 4+50 13 175 2716 E.
11 402 16 1-80 P = 278
16 3-20 20| 262 L=o002W




X TRANSIT INSTRUMENT AND OBSERVATIONS, ETC.
ERROR OF LEVEL OF THE TRANSIT AXIS, (Continued.)
(TRuminatng Pivol, West.)
 Date. | LR Means, Dste, | L~P. Means, Date. | L—P, Means,
1852 1852, 1852, y
Toverted the |Axis July 28| 468 E. | Heavy rain and loud|Oct. 16] 387 E,
o { thander on the 224, 200 400
Apr.24, %067 L. o 362 28 400
9 210 29| 350
Nov. 2| 800
May 8 1450 Augt. 4l 400 6| 471
6 167 9 570 10 465
10 170 14 300 16 457
4 167 Inverted the [Axis, 19| 485
18 2:22 415 E. 24 342
P} 242 3 P=278 27 330
Py 205 21 464 E.| L=1387E "
31 280 —_ 389 E.
198 E. " B P=21m1
June 5 226 P =278 643 E. [Dec. 4 345 L= 11E
12 1'87 L == 080 W. 25 686 E.| P=2T8
, - 28 6+00 L = 865 E. 11 150 W,
Inverted the [Axis,
M ¥ E Fﬂept. 1 42 E, 13/ Found the jscrew of level plate
2l 400 " L 4 260 loose; tightenied it.
26 326 884 B. 8 2770 18] Inverted the |Axis,
P=2m 1 307 "
Wy 1 298 L = 046 E. 15 320 209 W,
: Tnverted the |Axis, P =21
4 145 E. 18 471 E, 13 260 W.| L = 487 W.
1 170 22 397
11 260 2 8462 The long con'tinued rain has per-
15 260 i haps caused a [settlement in the foun-
Inverted the |Axis, " foet, 3| 860 837 E. dation.
18 148 E. 2:03 E, 4 295 P=28
P =278 11 250 L =05 E 20 017 E.
L == 075 Wn

¢ Onutted m teking the Mean,




ERRORS OF AZIMUTH AND COLLIMATION OF THE TRANSIT INSTRUMENT.
Date. Azimuth, Dasto. Azimuth, Date. Azimuth, ‘
1848, " 1848. " 1848.
Jan. 3| 850 E. Apr.17—29| 1'50 E. Nov. 12} Inverted the Instrument, cen-
4 250 » Apr. 80 {re wire left in the same state.
5 300 » to 250 » n
6 250 » May 3 10—18/ 1'50 W.
7—9| 800 » »| Inverted the Axis—Collima-§ 19—25 200 »
10| 450 » Found the Azi- tion good. Nov.20
muth and Collimetion adjust- 4—o 850 E to 500 »
ment both in e110r—corrected -EO 9-00 " Dec. 4
H
them. 11—13| 2'50 » »| The mark is not bisccted, but
11—12  1:00 E. 14—16( 300 :lhe wires appear bent by the
1 4__;(3) igg » »| Inverted the Axis—Collima- ampness of the atmosphere.
‘00 » tion good. 5—381 500 W
21—29| 1'60 .
Jan, 80 ’ o 120 300 B, 1840
to 2:00 ay 21 ’
Feb. 2 % ” 12 % 250 » . 18 250 W.
une 4 — 00
8| Inverted the Axis to correct » | Inveried the Instrument—Col- ag—gg ggg »
for a small deviation of the cen- limation good—Mark wavering. §.7_29 200 »
tre wire to the West in Azimuth. 5—6| 350 E. 3081 100
. 7 400 5 Feb. 1| 150
oo oo B 8—10| 300 » o 250 »
Inverted—Collimation correct 8 800 5
17] Inverted the Axis forthe cxa- » * 6—10] 200 y
mination of the Collimation error| June 20 11—18| 150 »
O == b0 Jt? 4'50 E. 15——:}: ;gg ”
) uly 3 . ”
17—19 1-00 E. 4—16 400 » ;;—3; ?'gg ”
20_2; ?gg n »| Inverted the Instrument— _24 1'50 ::
93—04 100 :; Salv 26 Collimation correct. 25—28| 100 1
aly 2 Feb, 27
Feb. 26 to 350 E. | 0'50
to 1:50 Aug. 4 N}:r 3 »
Mar, 4 ! .
; »| Toverted the Instrument— 7 150
»| Inverted the Axis—corrected Oollimation correct. 8 000
for o deviation of about 1 to 5—16] 850 E. | lg:ig ggg w.
the East of the Meridian and i 18—15 200 W
found the Collimation adjust- 18] Found the deviation in Azi- 16—18 050 E.'
ment perfect. ;nuth abcw % second appareni-
Lo the West, corrected it, Col- : ;
4—16| 050 E. ylot 3 aik 18, Examined the adjustment and
| . hmaitxo:; good ; mark is rather corrected it for a SMALL devia-
»| Inverted the Axis, when the unsteady. tion in Azimuth and Collima-
Collimation appeared perfect. Sept. 6| Inverted the Axis—Collima- tion.
tion good.
Matl; b 050 E | Sept. 20 g 19—22) 050 E.
ct.
9 Inverted the Axis and found 10—17, 160 » Apr. 5
the Collimation good. 18—20| 200 » lg—ig igg »
2128 250 - W0y
3—15 100 E. | Oct. 24 » 19—25| 000
. 26—27 050 E.
16| Taverted the Axis—slight de-| x " » g 200 » 28—30| 1400 »
viation apparenily to the West, ) May1—38 200 »
but bisected perfectly on re-in- 9\ Wires appear bent, owing to 4—9 250 5
version. The Transit Axis has the dampness of the air, centre| 10—16{ 200 »
a alight lateral play between the wire appears about 2 seconds to| 17—18 850 »
Yo, the East, 19—26' 2:00 »




i ERRORS OF AZIMUTH AND COLLIMATION OF THE TRANSIT INSTRUMENT.
xii
Date. Agimuth, Star observed. Date. Azimuth, Star observed Date, Azimuth, Star observed,
1849, 1849, 5 1849, "
May 27 n Oct. 15| At 19 Inverted Transit : Dee. 11 0% E. ¢ UrseMin,S.P.
to 250 E. Before inversion wh-equfA.If' ldﬂ'~2 12 09 » @ » ”
June 6 After 0. .1 130 13| 04 » a » ”»
7—326| 800 » Agaln  do, 1 148 14 25 » L
After reversion, 1 158 .
»| Inverted the Instrument when .*. Error of Cellimaton 18 ® . 0 0°65 16| Inverted Transit: d
the Collimation adjustment ap- = b8 Before inverslon A readsi. . 1090
eared perfect. " After do. 065
P P . 16| 238 E. § UrsaMin.S.P. Agam a0 079
July 6 20 E. g Urse Mio. 7 15 » e ” After reversion v e 060
9 I7 » t » ”» 18| 16 » P » o . ) —
io 08 » g8 » » 190 10 » @ » » o i A Of} 018 B,
1l 01 » ”» .
09 % ; :, » 20 0,9 n @ non 17| 01 E. a UrseMin.S.P.
" . a 221 16 » « » » .
12 06 » g » » a3 14 5 « B » 19 15 » a ” »
» 19 E. d » » 2% 00 » & » » 21 04 » a »
13 20 » Y] ” 25! 0'1 E. x » » 27 05 » 8 )
01W. |2 » = 8| 03 W : | -
N . [+ 2 L} .
4 21E |t » 0 3l 08E |8 » n8p| 178 O0BE
” 0'3 W. 8 n 9
»| 19E. 15 »  o» 13—31] 106 E.
1%5 04 » 8 9 ” E 1850. . .
” 15 » 3 » Nov. 1l o8E. - » Jan. 2 1'4 W. ¢ Urse Min.
200 20 » & » 9 10 » @ i ” 8 01 » a » n
21 10 9 g€ 1 ”» g 0'6 1 o s "
‘ 100 o% & 18|  Inverted the Transit.
June 27 ” " "

I to g 097 E. ii 8.2 n : » R4 16 14 E. gUtstin.S-P.
July 31 » » » 18 13 » » ”
Augut 9 09 E. g » = . n| 0B » a »

0] 12 5 . 18| Inverted Instrumentn;.d. a5 12 » S »
11 06 W. 3 » » Zir;fbwre mveuggz\A measures 1 07'6; 1‘3‘ 26 1'(3) ':‘EV- [ L
3 g 27 0 . [/} ”»
15| At 19 Inverted the Transitin for revora?:ﬂ. 1omgt * 29 03 » a )
its Y& ; before inversion the Mi-
crometer set on the A of the o The errer of Colhmation 18 '35 W 1—381| 027 E.
Meridian mark read— N —
R. d. 19| Inverted Instrument when the Feb. 19 1 a1 .
1050 wise B of mark wire appeared about its own|~ & overted Instrument, found
Afterfoversion, 1110 do. do 8. the middle wire out m Collime-
Apn T breadth (=0°10) E of mark ; tion about § its breadth to the
) adinds no measure could be taken as East; did not alter 1t; the Mi-
Afterreversion .1 005 the movable wire fiddles; ad- crometer wire hangs, and can-
0006 error of Qolli- justed the Collimation by the not be used.
mahion W. or 0018 m bme, screws. 21 10 E. 0 Urssw Min.S P-
August 16 1.0 E. o Ursee Min. 20, 10 E. a Urse Min. 220 13 » 8 » » ' 7; )
17 20 » [ 2T ” ” 04 » ” » S.P. 23 07 5 § N 9
18 05 » 3 »  » 21 11 » € » 9 28 21 5 e UrseMn. 5
200 09 W. |8 » 22 09 » & »  n
21 04 E. s » ” 231 01 » Y » 1—28 128 E.
nl 04 5 o » » 24 05 W. ® » »
22 07 » d » 2 28 11 E. & » March 1 05 E, 51 Cephei.
» 07 » « » » 290 10 » [T » 4 11 51 ”
1—81 —_— » 24 » o Urse Min.8.P. 5 056 » 51 »
— 0'57 E. .
| 1—30 074 E. 1—6 073 E.
| Sept.  19] TInverted Transit: == p
R. d. | Dec, 2l 17 E. @ Urse Min. 7 D5 W, 0 Ursee Min.S.P
with T P.
pe dmakrads 3 de0, s 00 a » » g o7 I
evror of Golbmabon W .+ v <0 0 L0 4 00 éa » » n 02 E. 51 Cephei.
- o w0 10 15 E. a » 2 13 01 W. 51 o
Ot 18 18 E i » 11 5 o » 8. P. 14( 0 S‘E. 51 o
— . . | @ Urae Min. »” 19 5 a » » w9 18 00 n 51




ERRORS OF AZIMUTH AND COLLIMATION OF THE TRANSIT INSTRUMENT.

xiii
Daite, Azimuth, Star obscrvod. Agzimuth, Star observed, Date Azimuth, Star observed.
1850. " 1850. "
Mar. 18 TIuverted Instrament on new 21 382 E. e UlseMin.8. Pl Oct. 26] 01 W. |eUrse Min.
nmrl'tl—Collunuuon found perfect. 30| 24 @ » o 209 07 1 "
31 13 Urse Min. 30| O

10, 05 E. |51 Cephei. A N xor. ol oo ”

200 04 \’&r & Urso Min.S.P. 1--31] 284 E. .

n 04 W, 51 Cephei. = 11| Inverted the Instrument and

22 12 I, § Uhae M:m.S.P. 3 85 E. e Utse Min.8.P. founds the error of Collimation

» 006 VY 51 Ccphexl. 8 31 5 o n» half the breadth of the wire

23 14 E 8 Urse Min,S.P. 2

w14 » 51 Cephei. 16| Iaverted Axis and found the = 0'05 West.

25 02 W. » Collimation cotrect. .

28 03 » » 13| 000 W. |« Urse Min.

271 00 » 200 29 E. ¢ Urse Min. 14 09 » "
e e 21 29 5 b » 18 08 » 2
=31 019 L, 29 38 » ) » 19 10 » ”»
- s emem . 20 0'8 » ”
A[)!il 8 17 E. o Urso Min.S.P. 1—30| 324 E. 220 12 9 »
11 240 23 o 2 ” 23 1'6 » 2
e e, 26 11 » ”
1—13 185 L. 6 000 & Urse Min. 21 14 »
P Y 1.5 E- s » 28 20 ” 9

15 3‘0 E. [+ ” 11} 10 1'0 »n 8 » Dec- 4 0'6 » b}

5 'l » »

18} Iuverted the Instrument; found 17| Inverted Axis, found the Col- g ig ” »

Collimation perfect. limation erroneous by half the 100 08 :; :

8 I i breadth of the middle wiie=0-05 1] 14 » »

}z gg :E' :Ursml\’/.’[m.s.;l;". 1o the east. Left it so. 12 131' » »
'Y 1 ' " 7

20 28 Jeowo 200 85 E. |4 Urse Mo, 14 28 5 ,,

23 16 »n * ”» 9 30| 30 5 11

2650 36 » § Ursee Min. » » . o» »

2 40 |3 » 1-31 180 E w16 ”

30 3'5 b} 6 ” — = o= ¢ ” ”

. ;s 6 18 L. »| Inveited the Axisend found
1430 312 L. found Collimation perfect.
T . 18| Inverted Instrument; foun
Mey :’; gg &' zUrsm lfm.s.:’. the Collimation perfect.’ 1 20 W. |eUrseMin.
2 19 » »
g ;'g " gUrsw i\’din ” 31 26 E. | J Ursee Min. 211 26 » »
= v iq 22 04 » »

,5; i.g ” gltf;fghﬁif P. 17| Inverted Instrument and found 23 09 » »

11 40 :: o Ursn Min SP the enor of Collimation hall the Oct. 26 271 11 » »

13 88, o »oom breadth of the wire=005 East. ctc; 114 W.

14 2 b} [+ ” ”» Dee. 31 |

. 9 16 E. |eUrseMn.

16) At 2AO Mean Time inverted
the Transit : the Collimation ap- 11| The lst wire was gone; took| 185l _
peared petfect. out diaphragm and 1mserted a Jan. 2 11 W. ¢ Urse Min.

fresh sk lie and re-adjusted »n 06 E. ) ”

17 29 K. @ Ursw Min.S.P. the Collimation, inverting the » 056 W. |51 Cephei.

18] 23 L o » » Instrument for the 1[;urpost;d; it 2 %2 » « Urse Min.

hoom 18 not known how the accident ) o ”

19] At 22 :';0 observed that the occuried. ” 17 9 ¥ » S.P
wire had shified onthe North . 6 0:4 ” o »
mark. Inverted Instrument and 12| 28 E. o Urse Min. 8 0'8 » « ) SP
found Collimation correct. 'é‘he 14 19 » » 10 gg ],3, gl Cep;;ei .P.
pillar has perhaps received & —_— » 2 B .
blow. The change is very small 11} 03 W. |5UrseMinS.P.

1 2:04 E. » 07 E. |51 Cephei
about 15, The wire is now ex- e 18| 14 W. |eUrse Mm.
actly on the central mark.

D



ERRORS OF AZIMUTH AND COLLIMATION OF THE TRAN SIT INSTRUMENT.

xiv
Date. Azimuth, Star observed. Date. Azimuth, Star observed. Dade. Azimuth, Star olmerved.
1851. " 1851, " 18581, " .
Jan. 14 06 W. |$UrseMinS.PJFeb. 28 01 W. |0UrseMin.8.PfJune 15 12 E, | e Urse Min,
» 04 E. 51 Cephei. t hi . - -
15 06 W. 3 UrszMin.8.P. 23—28 001 16 “ggvle; éilth:m‘:ﬁ;. no slicrs
16 11 » a ” M 06 W 5
r. 1 . . ”» ”
17| 80 E. o UrsaMin.3.P,
»| Inverted Instrament,and found 8 07» » » 18 05 » ” "
the error of @ollimation half the ‘; 83 ” »ooo» 28] 18 » »
breadth of the wire==0-05 East, 6l 01 W ,: :: 2 18 » »
10 00 3 . ;5 ;'Z » » S.P.
17 06 W. | Urse M. 120 18E 51 Cephei. 20 18 o »ooo»
18 18 » @ ” 14 09 » ”» ) » 3 » »”
20 04 » a ” 15 10 " » 45 » »
» 03 E. d ce » S.P. ” 18 »n L b
s 00 51 Cephes. 16| Inverted the Axis and found
21 02W. |aUrseMmn. i math 1—80, 200 E.
22 09 » p TSP, the Collimation perfect. el
24 02 » o ”» 17 02 E. 8 UrseMin.S.P. JIle 1 0:8 I a UrreaMin 8.0,
26| 07 » & " »l 01 W. |2 »  » 2l 13 » » )
2; gé E. gl c ’]; 18/ 08 E. d » 2 8 13 » n n
2 6 » ephei. N . i , , . .
29} 02 W. |JUrseMin.8.P. 19 gé Y § ,’, ;, 18| Inverted the Axis; Collima-
b 02 » 51 Gephel. ”» 06 » /) 9 » tion not altered.
30 02 5 51 do. 20! o7 ) 21 08 " H
a3l 02 » |§UrssMinSP. I I P W 13 Tiee Min.
s 06 » |51 Cephern a1 08 » : n  » |Aug. 18 Inver;‘e% Alﬁis and found the
) 2 » » » error of Collimetion half the
Jan, 1—31] 044 W. 28| 04 » | A -.u"‘
I‘J’;eadth of the wire == 005
1— . est, -
Feb. 6 18E |oUrssMnS.P. s_00W
7‘ 1-8 » & » » April l 4.5 E. 6 Ursm Min. Sept- 3 1'3 Eu a Uﬂa Min-
9 23 » « ” » 2l 38 5 »
e I - 3 43 » » Juy 1
R D I O 0 ) f| VB E
” j » N a " »” 8 28 4 » Sept. 12 R S
12 30 » /3 ”» »n 9 45 » ” 13 29 E. 3 Urﬂm Miu.
1B 31, (0, 5 100 45 » »
14 ;g » i w o on 16 17 » " 14/ Inverted Axis and found er-
” ” » » . »
15 23 3 ] ror of Collimation nbout 1 W.
» ” » » thIn(v}erlt]ed th.e Axis and found corrected 1t by the serew.
16| Inverted Instrumentand found e Colimation correct. . .
error of Collimation one breadth 220 g8 E 3 Ursm Mi i 238 E. 51 Cephel.
of the wi .y 25 . re@ Min. 29 45 ,, 3 Urse Min.
e wite (== 0°10) East. Cor-| 40 » s 5
rected it by the screw. May 10 29 , a » 8.PJ]Sept. 13
12 56 5 3 » to 328 E.
19 11 E. JUIBE»MII'I-S.P. 14 4'3 ”» 3 » Oct. 14
o0 })}7 » I 15 41, LR 14| Inverted Instrument and found
. » » t PRt A
» 12, a » » »| Inverted the Axis; Collima- be eror of Collimation 'One
2t 2L » {8 am " tion eorrect. breadth of the wire,i. e, 0'10
23* 13 F R o1 0 East; corrected it by the screw.
- 32 E. |3 in. [Oct. 15 13 E. i
129 SOTE. 2 o2E 8Ursxe”l\r.’l'.m r 2 o2k i Ursw ’Jillm.
24 01 E.
241 03 W. oy » | April 1 240 18 » :: 8.P.
250 02 E. » » to 382 E. 25| 04 » ”»
26 0',1 ”» n ”» Ma 31 28 0'1 W.
27 00 o »
» » 30[ o086 » ”
—_ 15—31/ 0'83 E.
e ——— —




ERRORS OF AZIMUTH AND COLLIMATION OF THE TRANSIT INSTRUMENT.

xv
Date, Azimuth, Slar observod. Date, Azimuth, Star observod. Date, Azimuth, Star observed.
1851, " 1852, " 1852, I
Nov. 7 82 W. |oUrmseMin |Jan 8 88 W. |dUrseMin.8.P.|Mar. 5 11 W, |JUrsoMin8.P.
171 6% » » 8 37 » o ”» 8 24 » » B}
9 86 » g » RBP. 9 26 » » »
18 Inverted Axis and found er- 100 23 » d » o p 100 29 » nooon
ror of Collimation 4 the breadth 120 20 » e » 11 26 » n oo
. " nl 80 »n 3 »n B8P
of the wire W. or about 10, 15| 23 » @ n P 16| Inverted Axis; Collimation
0 ] 8.P. d correct.
1 49 W. |a Urse Min. o o a2 found co
200 49 » n n 0B 5§ » B8P 20, 28 W. |dUrseMin.S.P.
21 50 » ”» 17 25 ” o »
22l 50 » { ” P » 00 3 » 8P 1—81 221 W.
» oXLs o
24 48 » " M 2TW. Ja
28 39 » ” »| Inverted the Axis; Collimation | April 22 Inverted Axis and found the
28 88 » { ” SP unchanged. Collimation correct.
n S.P.
T 220 80 W. |¢TUrssMin.S.P. 28] 01 E. |aUrseMin.S.P.
1-30) 484 1o 24 20,0 o e 2 03 » o
T . 26| 26 » P, 28/ 04 . ” »
Decu 2 2'4 W| o Ul'ﬁlD :Ml!]. 80 2'8 :; @ » 29 0.6 9 » ”
3 2% » » 31 v ” o« » e
4 32 » n B 1—80] 025 W.
8 27 » { " S 1—31/ 236 E. =
6 no Bl Moy 8 08 E  !aUrseMinS.P.
29 » M
8§ 28 » ” .
. 16| Inverted Axis and found
9 20 » ” Feb. 2 283 W. |aUrse Min ! A e,
10, 82 » " s 4l » |8 s 8.P. iarror of Collimation 0'5 B.;
8 . eft it so.
16| Inverted Axis and found cr- G ;g . i .
ror of Collitnation one breadth w 82 u |g »  S.P 200 09 E. [aUrszMinS.P.
of the wire W. or 1'5; cor- M 29 » |4 ” gg O‘g }g’V. nooo»
rected it Ly the serew. a 30 » |g » 8P pe 0 . oo
. 9 18 o P » » 05 5 » ”
17 31 W. ¢ UrsoMin. 8.1, 10 15 . 3 » oo 31 14 W. » ”
18 297 » » 11 24 9 3 » ” .
19 26 » » 1 34 o o » 1-31 oL E_,___
21 26 » » o 22 9 (6 »n SP T .
22 23 » » 13 28 3 » ” June 1 02 E. o UrsMin.S.P.
24 14 » » 14 28 « " 2 02 W. n ”
200 29 » » 8P o 26 5 » S.P 3 02 E »
R 16| 21 » ) » » w 02 a »n 8P
131 263 W, 17 10 » @ » 4 06 W. » ”
== = " 20 g 3 »w S 5 04 L » ”»
9l 93 3 » 7T 00 » »
1852. 23 20 » g » 8 02 W. n »
Jan. 1 18W. |e&UrssMin,
2 19 5 » Inverted the Axis: Collima- 16| Inveried the Axis and found
8 24 » » tion unchanged. the Collimation correet.
5 Tound the wholo of the Tran- 5 1% F) : —_—
sit wires bioken as if by the 36 94 v},r Ursm,l:dm.S;’P | 1—80 _ 0-00
insertion of a finger, put in a o 19 » . - =
new set of silk lines; inverted 28] 13 = » » |78y 15 Inverted Azis; Collimation
Axis and adjusted for Collima- correct,
 tion. 1—28 220 W.
28:; Lo 19, 13 E. ]a Ursee Min.
6 gg w. o Utso Miné P Mar. 2| 24 W. |sUrexMin8.PJAuS: 9 07 E. n
” * » 8 1) o 1-7
7 16 » * n o ow 2 14 :: ;: :: 15/ Inverted \Tramsit and found
Collimation correct.




xvi

ERRORS OF AZIMUTH AND COLLIMATION OF THE TRANSIT INSTRUMENT.

Date, Azimuth, | Btarobserred |  Data, Ammuth, | Sterobeerved. | Date Azmuth, | Star observed,
1852, U
Avg. 25 16 B |oUneMin. | 1852 1852, !
% 21 » " QOct. 16 Inverted Asis; Colimation |Nov. 24 ™1 W. | Unse Min,
27 » found correct. % TH w »
P L " I
—— 2 50 W. (o UeMin 1300 746 W.
Ty 1 % 56 "
to 185 E. Mmoo " Dec. 8 &1 W. |aUseMin
Allg' 81 28 48 ) s 81 » n  BD
o 290 50 »p P 10 ™ » noon
Sept. 20 24 E o U Mi. ——
g 02 9 10-31] 518 W. 18 Toverted Axis and found
§ 08 » » | Collraation correct,
No. 3 50 W. |eUneMi,
16 Tnverted Axis and found ervor 8 76 4 » 15 60 W. |eUrnaMinS.P,
of Olimtim s 055, | ) B3 P | lo 88 n o Tuelln
1§ 11 E |z 0 S R - LT
gg gg :: :: Taverted Axis and found er- P
%4 05 , ” ror of Collimation 05 E, S
% 00 , ;
| 0 ™ W. |eUneMin
‘Sept.l B 16w 9
to 09 3E.
Qt, 9,
a—— [ R sramhy ——




TRANSIT INSTRUMENT AND OBSERVATIONS, ETC. xvii

DAILY RATE OF TIIE TRANSIT CLOCK.

1848 8, 1848. s 1848. 8 1848,
Jan. 4 + 290 Feb.26{ -+ 160 Apr. 24| + 154 July S
5 + 274 27 + 168 25 + 1-82 to7 -+ 068
6) + 287 28 4 168 28 + 141 8 + 073
7+ 286 29 4 1'69 29| <+ 1-60
80| + 140 18| Wound up the clock.
»| Foundthe clock stopt; | Mar. 1| + 165
Iapphed oil tothe es- 2 + 158 May 1| + 126 191024 <+ 150
capement. 8| + 169 al + 110 25| + 1°66
4 + 173 26 <+ 121
+ 118 5| + 1'64 »| Put back one minute. 271 + 1'69
+ 095 6| + 164 28] 4 162
+ 078 7+ 172 4 -+ 1-83 29| <+ 161
+ 0566 8 + 170 6 =+ 1656
+ 091 9 + 150 6] + 162 80| Found the clock stopt ;
+ 062 10 + 170 7+ 148 removed a few cobwebs
+ 0'80 8 + 148 that were in it and set
+ 083 » Wound up the clock 9| + 140 it going. Applied some
+ 088 and put back one minute. lo| + 1:86 oil to the escapement.
+ 088 11| + 1-88
2 o 12| + 187 Aug. 1| — 0:08
Wound up the clock. 14 + 0.92 13| + 1-60 — 015
o I 14 + 1480 8 — 063
+ 194 R 15| + 180 4 — 022
+ 184 o 16| + 155 i’
+ 1468 + 101 17 + 1774 9 .
18, + 088 — 004
+ 151 19 + o093 18+ 177 1
+ 148 20 + 1% 19 + 144 11
+ 188 21 o 90, + 163
+ 127 22 + 102 2y + 150 » Wound up the clock.
+ 120 - 22| + 150
+ 118 21 1 128 28 + 164 12
+ 14 285 + 118 24 + 162 160 oar
+ 118 26 + 1-09 26| + 162 20
a7 : 26| + 150 29
Feb. 1| + 1:06 + 1:09 a7l + 169 28 + 016
+ 110 2% T 24 + 016
+ 1-09 30 + 1_03 28| Stopt 1 minute 45 se- % + 029
+ 115 - conds, in winding. 26| + 029
+ 116 April1] + 129 81 + 160 28 } + 068
+ 121 3 + 129 80
+ 123 4 + 1'17 Junc 1 -+ 170 31 + 068
+ ]1.0‘1’.‘ 2 to7 + 140 g .
+ 11 6] Wound up the clock. 8 + 158 ept. } .
+ 1924 P the dlack of + 147 4§+ 060
+ 114 n 4 121 100 + 141 5 + 062
+ 125 7 4+ 181 14 + 161 6/ + 0770
+ 1486 8 -4 187 20 + 121 7 + 070
9 -+ 193 21 <+ 168
nl Clock stopt & few se- 100 + 196 29 4 168 8 Wound up the clock.
conds in winding up. 1) + 177
12l + 1-56 23 Wound up the clock. 9| <+ 085
16, + 1406 18| A+ 1-59 10tol13] + 077
1M + 102 14 + 126 n + 111 14 + 039
18 + 132 15 + 142 2 + 081 150 + 062
19| + 128 1M 4+ 163 28 + 067 18] - 068
2 + 182 18 + 1-59 80| -+ 058 19 <+ 0-88
2] + 1-82 19 + 1-58 20, + 0-88
221 4+ 151 20 + 165 July 1| + 065 22 4 1'10
28] + 164 21 2 + 066 23 + 188
24 + 144 22} + 156 3 <+ 066 25 + 114
25 + 1562 23 4 4 063 28l + 117




Xviid

TRANSIT INSTRUMENT AND OBSERVATIONS,

DAILY RATE OF THE TRANSIT CLOCK, ( Contnued.)

1848. 8. 1848. 1849. 8 1849. &
Sep. 27 + 111 “Dec. s, Feb. 19| + 200 Apr.18/ - 1'81
Sep. 28 16& 17| <+ 0+91 200 + 222 19 + 131
Oct.toz + 147 ]13 :ll- g,ﬁ 21+ 206 20| Wound up the clock
20| + 0'69 »| Clock oiled by M. Orr. and put back 1 minute.
8| Wound up the clock. 21 + 064 211028] + 097
22 + 039 220 + 164 24 + 1'16
4 + 126 28t027 4+ 047 23] + 164 25| + 1-82
5to 10| <+ 0-92 28 + 055 24| 4+ 164 26/ + 108
11{ 4 0-90 290 4 050 26| -4 1-63 27 + 084
12) + 0-86 30, + 060 26| -+ 168 28 + 080
13| + 078 27| + 1-88 29| + 073
14 + 082 1849, 28 -+ 1-42 30| + 074
15 + 088 Jan. 2| + 047
16| + 088 8 + 030 »| Wound up the clock {May 1| + 07
171 + 086 4 4 081 and put back 1 minute. 2 4+ o
18 <+ 1408 8 <+ 027 3 + 074
19| + 0-83 Mar. 1| + 087 4 4+ 069
200 <+ 095 », Wound up the clock 2 + 087 5 + o018
21} + 088 and put back 1 minate. 8 + 0-82 7 4+ 05
23] <+ 104 4 + 067 8 4 082
28 -+ 099 100 — 0°15 6 <+ 0638 9 4+ 09
24| + 1+02 11} + 025 6] + 064 100 4+ 0-80
12t + 0-34 7+ 062 111 + 098
27| Woundup the clock 18 4 089 8 + 060 120 + 064
and put back } minute, 15| <4 080 9 -+ 096 13) + 082
16 4 024 10| <+ 1-47 14 < 0'84
28! + 080 170 <4 028 11 + 190 15 + 119
80 + Q83 18 4 024 121 4+ 1:96 16| 4+ 1-11
- 19 + 025 13| + 164 .
Nov. 2| + 1:20 20t022] + 0'48 14) + 1'38 » Clock stopt, 40 in
6 + 125 28! 4+ 045 15| + 122 winding wp.
7N 4 1-28 24 + 064 16 -+ 122
10} 4 1-42 25| <+ 0-91 1M 4 147 17& 18 4+ 1-09
11 + 147 26 + 074 18 + 166 190 4+ 085
13| —+ 1-37 29 + 074 19 + 156 21 + 0-86
1M + 126 28 + 077 20| + 126 22| + 074
18] 4 1-26 29 + 081 211 4+ 1-32 23| -+ 080
300 -+ 075 22 4 128 250 + 079
19| Wound up the clock, 31 + 100 23 + 1:30 26) + 034
24825 -+ 1'31 27 + 050
20 ++ 08§ Feb. 1] + 085 26&27 + 1-29 28 + 052
21| + 062 2 + 079 28 + 121 May29
221 + 052 29) + 123 to }+ 067
231 4 067 » Wound up the clock. 300 + 131 June 3
24f + 045 31 4+ 125 4 <+ 085
25t028 + 070 3 ; + 017 5 + 0-89
29| + 078 4 Apr. 1| <+ 115 6 -+ 091
30] + 100 5 + 017 2 4+ 105 7+ 097
6 -+ 041 8 + 118 8 + 113
Dec. 2| + 2-12 N o+ 127 4 4+ 098 .
4l + 212 8 + 162 5 - 101 10 Wound up the clock.
5 4 185 9 + 1:33 6to8 -4 111
6] <+ 208 10, 4 1445 9 + 112 11& 12| + 079
7 4+ 172 11} + 187 100 + 1238 13to19, + 1-02
8 + 148 12| + 113 11| + 124 20 + 1-02
9 + 165 13 + 1-18 12 + 1926 21to23] + 103
12} + 1'68 14/ <4 096 18| 4 192 24| + 1-00
15 + 113 14} 4 112 25, 4+ 0-99
14] Wound up the clock. 18] + 116 16| + 152 26| + 091
17 + 124 16] + 152 27 + 092
15 + 163 | 18] + 167 17 + 132 29 + 092




AT MADRAS, IN THE INTERVAL 1848—1852.

DAILY RATE OF THE TRANSIT CLOCK, ( Continued.)

21
27t031

Aug. 1

29 &30

Sept.
1to 4

s
+ 092

g + 106
+ 095

Wound up the clock.
1:21

1:21
1-37
112
1-20
145
1:58
162
1:69
1-64
1-38
1-39
1-40
1-40
1:25

++++++++t+HE+++ +

Wound up the clock.

1'16
1:25
1-30
1:25
1-10
114
1-20
1-38
1-38
1-34
1-86
1-48
1:30
1-29
1-42
1-45
1-44
173
1-68
1-80
1-80

R e e R e R

Wound up the clock
and put back 1 minute.

127
1'31
170

160
1'58

1:58
1'51
1-51

1849.
Sep. 14
15

17

18

19

20

21

221024
25
26
27
28
29

Nov.

O W MDD O WON

e

-
-~

12&13
14

5.
+ 141
+ 141

+ 1+49
+ 1:38

Wound up the clock
and put back 1 minute.

1:25
118
1-12
1-02
1-03
1-05

++4+++++HH+++ FEEE+E

Wound up the clock.

1-50
1-58
1:69
1-59
1-60
1-60
1-60
1-84
173

167
1-56
1:59
1-56
172
176
1-62
1:65
1+80
1-80

++++++++++ bR+

Wound up the clock,
and put back 1 minute.
4+ 184
+ 197

156

+ 182

1849.
Nov.16

1850.
Jan. 1

FJECODODIDOIDDJOD
FOCWORRONNHJIOR®D

e R ol el el ol ol ol ]
- -

178
1:88
1-89
1-91
1901

+++++ F+++rHFFE A+

and put back 1 minute.
1-69
1:66
162
1-64
162
1-56
1:86
2:04
265
2'85
2:02
197
178
2:04
208
2:07
2:08

+++++++++++H 4+

+ 229

Wound up the clock.

2:20
225
229
2-36
2-29
2-22
2-27
2:88
2-48
2:33
2:29
2:60

+ ++++++++++

o~

+

Oiled the clock.

Wound up the clock

24825

26

..
<

e

1
8
8

+++
(= L]

+ 439
+ 477
+ 479

Clock rémoved to be
cleaned by Mr. Orr.

Clock set up again,
having been cleaned.
— 250

As the clock is losing

&
about 8 per day, altered
penduium screw one di~
vision; in doing so stop-

&
ped the clock for 1'3—
b,
time 15 40.
— 186
B om,
At 15 48 altered pen-

dulum sorew two divi-
sions; in doing =o stop-

ped the clook f'-o.

0'30
090
008
0'88
— 065

L

048
0-12
006
0-07
0-29
0-53
074
074
054
0-10
0-18
0-08
0-89
0-56
080
0-29
0-22
048

Pttt bietd

Wound up the cloek.

+ 009
+ 040
+ 080

+ 080




TRANSIT INSTRUMENT AND OBSERVATIONS,

DAILY RATE OF THE TRANSIT CLOOK, ( Contwmusd.)

1851.
May 25
26
27
28
29
30
31

June 1

D ox P O N

7 & 8

10&11
12

©

1

(-]

14 &15
18

17
1

19
20
28

25
26
27
2

29
80

4 & &

S

T to 11
14

19
21
22
23

24

&
+ 008
— 002
+ 021
+ 062
+ 020
+ 021
-~ 005

— 080
~— 059
— 040
— 020
— 028
- 010
— 0430
— 0'89
— 048
— 047

The elock weight fell
from the breaking of
the line.

A line put in by Mr,
Orr who, set the clock.

— 886
— 313
— 300
— 312
— 819
— 814
~ 8138
-~ 2'09
— 208
— 803
— 293
- 2'88
— 279
— 218

— 278
— 268
— 2'62
— 278

Clock losing 8 se-
conds, altered the put
3 divisions, 20 10 23,

—_014 |

Clock stopped seve-
ral seconds in winding
up and put forward 1
minute.

+ 070
+ 088
+ 019
+ 091

1851.

8.
,Jlﬂy 26 -+ 0'99
261 -+ 099
28 + o075
Aug, 1
5 <+ 063
6] < 061
7l + 029
8 <+ 054
9 4+ 054
10{ + 0-42

» | Wound up the clock.

11 4+ 0-54
12| - 050
18 -+ 0-89
14| ~+ 0-37
15 + 0-37
16| -+ 0-61
17 4+ 048
18] -+ 071
19| + 0-86
20| -+ 0-86
. 21} - ~+ 090
228,28 <+ 0-98
258 26| 4 0'80
27 4+ 092
28/ -+ 090
3l -+ 0-90
Sep. 1| -+ 088
s 4 0-84
3 + 069
4 ~+ 069
5 <+ 0°68
6| + 068
71 -+ 052

»! Wound up the clock.

8 + 0o
9| + 070
10 -+ 061
11} -+ 0-58
12| + 048
18| -+ 0-50
14| A4 045
15| -+ 0+49
18! -+ 0446
17| + 0449
18] + 063
19, -+ 062
20, + 055
21| -+ 0+56
22! + 060
23| + 065
24| -+ 062
25| -+ 064
27| + 076
ag| + 079

1851.
Sep. 29
30

Oct. 1
2
3
4 & 5

o

Nov. 8

Wound up the elock.

0-64
0-64
0-64
078
0-64
076
0-82
0-68
0-86
077
067
063
0+60
074
063
0-52
066
0°81
072
072

+++++++r+rrEH

‘Wound up the clock,

0-80
0-80
088
079
075
0-83
0-99
1-02
1:00
1-06
1:08

FH++++r++r+EHE F FEEHE

Wound up the clock.

+ 064
+ 079
+ 069
+ 064
+ 0'69

+ 056

1852.
Jan.

O M-IH O OB -

8.

0-56
0-81
0'45
0-33
022
0-38
0-45
0-29
0-48
081
0-26
013
0-08
017
0-18
012
0-15
0-23
0-35
048

Wound up the clock
and put back 1 minute.

+ 048 |

R L

0-15 ‘
0-15
0-42
0-37
0-32
0-21
0'18
0-28
0-26
0-38
0:48
0-50
0-51
0-51
0-52
042
051
0562
043
042
0-48
0-51
063
0°50
0:50

F+++++++++AtrtE AR

+ 051
+ 0-99

Wound up the clock.

+ 149
+ 195
+ 214,

+ 2:33
+ 2:35




AT MADRAS, IN THE INTERVAL 1848—1852.

DAILY RATE OF THE TRANSIT CLOCK, ( Contwnued, )

1852, 8. 1852, 1852, 8 1852. 8.
Feb, 8 4 2445 Mar.25] Wound up the clock. | May 21 + 135 July 16; — 1-38
4 -+ 276 22
5 4 283 s 23 + 135 17 Turneddup pendalum
6 4 264 26 &26, + 078 screw 2 divisions with~
7 + 27 2 + 066 ” sc}gz dg::n i’esg,‘ilslil::; out stopping the clock.
8 + 27 28+ 076 without stopping the
9 <4 2.6 29f + 078 clock 18 + 024
10 + 2-80 80, + 067 ;)16 ;g + o-gg
11| + 280 81| + 065 24 &35 — 0 + 0
12] 4 250 26 — 012 230 + 092
18] + 2'64 . 27| — 018 24| <+ 099
14# + 267 Apr- 1 + oo 28] — o021 25 + 099
15| + 258 2 T oo 29| — 0-28 26| + 107
16 + 223 B o+ o2 30 — 028 21 + 095
17| + 281 : + ooa 31 — 028 28 + 104
18 + 240 R + 1'14
19| + a5 ot o June 1| — 034
20| 4+ 244 8 I 062 2| — 0:84 Aug. 2| + 1:24
21 + 289 o T 086 8 — 045 4 + 121
22 4+ 2-88 10& 11 048 4] — 048 5 + 1-19
93| <+ 2-84 + 0'50 5| — 0‘5% 6f + 124
+ g 12|+ 6 — 065 9 + 120
as| + 2:35 + 7| — 058 10 + 1-08
ig -+l- g'zg 8 — 050 11} + 097
' — 064 12| + 119
»| Wound up the clock &7 9 : .
and putback 1 minute.| 19+ 0o lo — o062 13&14| + 135
18 4 051 12f — 068 15/ Wound wup the clock.
208,37 + .99 19/ + 052 13 — 066 Let down pendulum
:g I g.g 0+ o 14815 — 066 11'5 division
) ai| + 056 , serew 1:5 di .
Mar. 1| -+ 206 16| Wound up the clock.|16&17 — 329 |
' 9 214 »| Wound up the clock.
T 180 — 1-07 17| Turned up pendulum
8 + 218 2al + 055 19| — 1'16 screw 2 divisions.
. 200 — 1'14
4| let down pendulum 28| + 055 — L 81099 235
screw 3 divisions with- 24 + 059 g; — i;g 1 023 I e
out stopping the eclock. 26| -+ 0'61 2~ 120
27+ 067 . Turped endulum
ag| -+ 0'66 29 — 121 » P "
5 — 105 082 screw down 1 division.
8] — 083 29 + 076 Juy 1| — 121
. ~ 182
8 Turned up _pendulum May 1|+ g;g i — 118 25| Turned up pendulum
gorew 1 division with- 3 + 5 118 s
out stopping the clock. |4 to g I 8;; ; — 100 sorew 05 division.
. 7 — 109 26| — 194
8 &9 + 057 8 I o 8 — 098 271 — 188
101 + 080 10 + 062 o — 097 28 — 1:'7’1
13+ o 11&12) + 069 10, — 102 29 — 1'80
12+ 012 18| + 055 11 — 105 '
13| 4 085 14+ 044 12| — 1'06 Sep. 1| — 1 88
15| + 086 15| + 048 13| — 116 Pendul oing uD-
16 + 086 16| + 060 14| — 183 » en l:;]ﬂ gt %. To
17| + 094 ) 15| — 183 steady with a twst ;
17 + 081 d the case and
18] + 094 o e found a mumber of cob-
19 4 1-02 10| + 066 »| Wound up the clock. ound a nu Y
13 dulum webs attached to the
200 + 1 060 Turned the pendu ed
21 + 113 20 + gerew up 1 diwision uﬁ’Pe" part; Temov
22 + 09 Wound up the clock. without stopping  the them.
23] + 077 ” ° P clock.
24) + 077




Xxiv TRANGIT INSTRUMENT .AND OBSERVATIONS, ETC.
DAILY BATE OF THE TRANSIT CLOCK, (Continusd,)
1852, 1852, s 1852, 8 1852, &
Sep, & Oct, 1| + 062 Nov, 2 ~ 108 Dec. 6 — 069
2&8 + 017 2 + 04 8| — 067 T — 078
4 + 018 3 + 063 6 + 015 8 — 101
6 + 017 4 + 042 T + 031 9 — 109
M+ 019 b + 056 8 + 014 100 — 109
8 + 010 B + 056 91011 + 0118
9 + 098 10&11] + 112 n| Wound up the elock:
10&11) + 067 13 + 112 111 Wound up the clock, it stopt in the winding,
18 4+ 112 The clock has therefore
18| Clock stopt a few 12 — 134 mre o™
secondsin winding. |  » Wound up the elock, i!i 120 lost 1.54; put it on 2.
6 1407
&8 + 08 | 4&ls + 065 19 107 UGl — 159
16 + 042 w0 10 13 — 16
»| Exammned the olook| 11 + 012 &2 088 1§ — 18l
but could find no de-| 18| + 072 1§ — 14
feot. 191023 + 162 28 hOlook had stopt at ;g - 11:(5)
, - m -
16&{; ig?g gg Iggi 9 2jacobwebwasfound| 21| — 148
19 + 0;13 % + 34 attached to the extre-
20 — 008 2 + 948 mity of the pendulum;  »| Serewed up pendu-
a1l + 018 B&29 + 285 removed it and set the lum 12 division.
29 + 088 clock by Ch{onometer
98+ 043 29 Clock gaining 2 se- No. 1344 4t 9 15 [22to28] — o022
2 + 040 conds per day; turned 26 — 020
35 + oésg serew down 2 divisions. [93¢098| — 1.6] 21 — 018
26 + 03 28 — 018
21+ o8t 80881 — 090 Dec. 1 . 80 — 018
B+ 049 to4§_080
2+ 050 Nov. 1 — 090 5 — 080
30 + 062




MURAL CIRCLE OBSERVATIONS AT THE MADRAS OBSERVATORY, IN 1848—1852.

e
INDEX ERROR OF THE MURAL CIRCLE.
No, No. | Index Eiror No
Index Drror No | Index Error
Date 0 of | by Reflectin Index Error
Oba, by Ktars. Qba. éollimitor.g Difforence Date. chs. by Stars. Oolfs bétﬁfﬁg Differe
1848, 1848,
Jan. 2| Itook outthe circle and cleaned the Axis; also clean- | Feb. ron 1o n
ed and adjusted the Micrometers. T.G.T.| 20&21| 14 | + 11844 | 5| + 1 1848 — 0
o ro " 22/ 10 1832 | 4 19-32 —1
3(13| 4+ 13858 8| + 138718 + 140 23| 10 1875 | 4 1892 — 0
41 11 8741 4 86 54 + 087 24| 9 1794 | 4 1769 + 0
5|18 86-90 8 37'10 ~— 020 25( 8 1777 | 4 1717 + 0
6| 9 36-16 5 3604 + 012 26 & 27} 13 1770 | 4 16-80 + 0
7|18 35-55 5 36-23 — 068 28| 14 1794 | 4 1685 + 1
8| 12 8503 4 3564 — 061 29113 1607 | &5 1607 0
10| @ 84-58 & 8542 — 086
11& 1210 82-78 9 38-32 — 054 Mar. 1] 17 1589 & 14-41 + 1
13( 10 2575 3 2561 + 014 2|16 1569 | & 1528 + 0
14| 6 26°17 | 4 2490 + 127 81 & 1551 | 4 1536 + 0
15 & 16| 11 2469 5 2478 — 0°04 4| 16 16586 | 4 15°18 + 0
17& 18|16 2357 & 22:90 + 067 6| 14 1482 b 14-59 + 0
N 7|16 1224 | b 13-02 — 0
I reduced the reading of Microscope D, 20, which 8| 14 1226 | 4 11-98 + 0
sltered suddenly to about this amount on the 13th. 9|13 1203 | 4 1176 + 0
T. G. T. 10| 11 1183 | 5 11-58 + 0
11 14 1138 | 4 11-36 + 0
18|13 | 4+ 12979 | 4| + 1 2844 + 135 13} 18 11'88 | 5 11-84 — 0
19| 18 2836 | b 2746 + 091 14| 12 1170 | & 11 90 — 0
20| 15 28-27 b 2761 4+ 066 15| 12 1137 | b 10-65 + 0
21|16 2819 | & 28:0% + 012 16| 11 11138 | b 10:40 + C
221024 19 2649 | 7 2690 — 041 17] & 1098} b 11-22 — C
18 9 1035 | 4 10-09 + C
This sudden alteration of the Microscope D arises 19| 2 9:33 | — — —_
from the shoulder of the screw having worn so as to 20{ 13 1102 | 4 11:50 —(
allow of the rim of the Micrometer head to rub against 21| 11 1082 | 5 9:82 + 1
the zcro lozenge, on the body of the Miciometer—ihe 22| 12 1043 | 5 10-26 + ¢
observations are suspended in consequence. I rectified 23| 12 1000 | 5 10-117, —(
this ly filing away the edge of the Micrometer head. 24| 10 1080 | b 989 + (
T.G. T, 25) 10 10061 | 4 10-29 +
27| 10 10016 | 5 11-89 —_
25( 12| + 1 27-06 5| + 12793 — 087
261 10 2687 8 2711 — 024 The wires were frayed and covered with dus
27113 2568 | b 25'74 — 016 trying to shake 1t off and blowing gently, I o
28] 15 2630 | & 2575 — 046 ed a eeparation of the vertical wire; 1t was br
204& 30| 16 24'56 | b 28-97 <+ 059 Put 1n a new set. The dust appears to b
31] 14 24°25 | 3 23:19 -+ 106 black of the tube of the Telescope, and also
it and the oil of the Micrometer screw, as the
Feb, 1|13 2359 & 23-58 + 001 ticles about the wire plate left a gieasy black
2| 14 2865 | 4 23'16 - 039 The wires are rather thick, similar to the Tran
3|12 2303 | B 2284 + 018 W. K.
4|16 22-26 b 2351 — 125
512 2233 | 4 21656 + 068 28| 8| 4+ 146%9 | 2| + 14475 | +
6 & 7| 17 2047 5 21-33 — 086
8| 9 2065 | 4 20-39 - 026 On examining the wires found them clear
9! 12 2045 | b 2094 — 049 firmly set, but the adjusting screw of the hori
10f © 2023 | b 1985 + 038 wire was not home, moving whilst I shade
11|11 1959 | 4 1974 — 015 hand from the light, my hand resting on the
12| 11 19412 | 8 1971 — 059 —set 1t firm and re-adjusted the vertical and
14 7 19586 | 3 19-80 — 024 zontal wires. The following are the readings for
15| 9 1916 | 4 19:35 — 020 Eiror:
6] 7 19-18 | 4 1847 + 071 W. K
17 & 19-19 3 19-29 — 010
18| 8 1940 | & 1945 | — 005 20| 9 | 4 05495 | 8| +05625 | ~—
L 19] 10 1899 | 4 1926 — 027

Q



MURAL CIRCLE OBSERVATIONS AT THE

xxvi
INDEX ERRORB.OF THE MURAL CIRCLE, ( Continued )
No Tndex Error No. Index Error i Nfo. Tndex Error §e°‘ gnd.l::ﬂoE;trigr I)iﬂbwm't
Dete Oolfa by Sters. Oolfs. bmmg Difference Dee (?bs. by Stas. Obs. {Jomm&wr.g
1848. o ) X b v "
Mar. 29| The south friction roller Axle has worn its bearing | 1848. .
very much away. W. K. W, May 5{ 10 | + O 5808 | 5| + 0 5249 + 059
" ton 7 6! 10 5841 | 4 5277 + 084
30 8| 4+ 05481 | B + 05488 — 007 8 9 5319 | b 5266 + 053
31| 11 5472 | 5 5495 | — 023 9| 10 65281 | b 52+88 - 007
10} 10 5369 | b 53848 + 011
The clamp screws below A and B reported to re- 11{ 9 5207 | 5 5284 - 077
quire repair. On examining them I found the upper 12} 10 5249 | 5 5274 - 025
clamp plate had been worn away, the oircle conse- 134 10 5263 | 4 5270 - 017
quently wae scarcely held; the plate would not 15| 7 5344 | b 52'62 + 0R2
“hte.” Carefully filed away the other part to lower 16| 8 6057 | 2 58'99 -+ 1:58
it, to touch the hmb of the circle. They now act 17| 6 5445 | b 5318 + 127
perfectly. The screws are good enough. 18| 8 5483 | 4 5485 + 048
w. K. W. 19; 6 5394 | 4 5397 + 017
20; 6 5288 | 4 5246 + 048
April 1| 9| + 05445] 4 | + 05533 | — 088 22&23( b 51837 | b 5308 -~ 169
25| 4 5016 | 8 51:90 — 174
2| Vide remark 29th March. The bearing continues 26| 9 5149 | 3 5188 + 013
to enlarge. Lest the axis of the circle should be sub- 27 9 5188 | 4 51-31 o+ 087
Jeoted o amequal wear, discontinued the observations, [May 29
Captain. Swith having kindly promised to repaiwr the | to } 8 5083 | 13 5054 + 020
injury, afber examining 1t apd agreeing with me that it |June 1
would be advisable ta do s0. , The hole is worn *85% 6& 7| 7 5102 | 7 51-60 - 058
larger than the Axle. Sent for repair. 8| 5 5092 | 3 5009 + 083
W. K. W. 9&10( 6 5164 | 6 5072 + 082
191 7 5214 | 3 49-99 + 2186
10| Captain Smith returned the Friction Wheels having 20| 6 51130 | 8 50-18 + 121
bouched the damaged bearng with steel. Mr. R. | 21&22| 4 5187 | 6 5034 + 158
)| Allan and C. Veerasewmy Pillay 1emarked that previ- 28 b 5095 | 38 5001 + 094
ous to the discovery of the damage, subsequent in fact 26| & 5086 | 8 51:02 — 0'18
to the last oiling in January, the divisions of the 27| b 5094 | 4 5059 + 038
circle “ were on one side” of the cross wire, and sug- 28| 8 4998 | 4 5088 — 0D0
gested that the Friction Wheels bad been sustaining 30| 4 5140 | 3 50-00 + 140
more than their due weight. On examming this, I
found that the Circle was not pushed home. I put [July 1| 6 5124 ( 3 49'51 + 173
the Circle gently 1n and Mr. R. Allan tightened the 3| 5 5022 | 4 4943 + 079
back sciews with his fingeys fully four tuins? 6tol11| 6 50-18 | 11 4940 4+ 073
Whilst the wheels were upder repair, I sent the Col- | 22t024| 6 4962 | b 4990 ~ 038
limator to be adjusted and fitted. 25| 16 5038 | 4 4880 + 158
N. B.—Mr. Vincent failed to make a proper screw | 268 27| 10 5062 | 6 4978 + 089
adjustment to the speculum until the 13th‘.N . 29| 11 5049 | 3 4923 + 196
, K. W, 31] 9 508 3 ’ '
:; g +°54"72 _ L - 9 49'11 + 128
5468 | — —_ ~—— |Aug.lto3]| 7 5001 " 48'70 .
18| 6 5438 | 2| + 0 5520 — 082 41& 5| 6 4888 | 4 4843 I éi};
14| 8 5428 | 4 5550 — 1:22 9&10| 6 4984 | 6 4845 + 130
15| 8 53-93 | 4 5424 | — 032 15| 6 5031 | 3 4818 + 213
7] 6 Bl'ad | 4 52:22 — 078 23| 10 5000 | 3 4818 + 182
18| 7 5160 | 5 5118 | + 042 24| 11 4950 | 4 4889 HE ey
19| 8 51’14 | 5 5114 0-00 25| 14 4953 | 4 48-87 + 1118
20 9 5184 | 4 51-59 — 025 26| 8 4934 | 2 49°01 + 0383
22#.02: 11 5224 | 5 5161 + 063 |Aug.3l
26| 11 52'21 5 5158 + 063 to b 49-49 . .
28| 9 5389 | 4 51-90 + 199 [Sep. 1§ ‘ 8 4808 + 1
29| 8 5300 | 3 5233 | -+ 067 4&5| 6 4840 | 5 4796 + 044
) 6to 8| 8 48'95 . .
3! 9 5331 | & 52°51 + 080 13| 11 4892 | 4 4716 M ~59
4| 3 5389 | & 5299 | 4 0:90 + 116
*Eic. The soalo mtended is pot kmown,




MADRAS OBSERVATORY, IN THE YEARS 1848—1852. xxvil
INDEX ERROR OF THE MURAL CIRCLE, ( Continued.)
No. | tndex Error | N0 | Index Error Mo | fndex Brror | NO-| Jndex Error
f 3 f 3 of | by Reflectn, Difference,
Dete | | by Sl | Gf, | Ppieiectng | Diference. | Date. | of | Thyutam. | ) P e ons
1848- I3 " ] " " 1849_ 1 " 1] " n
Sept. 14| 12| 4- 0 4840 4 | + 0 4818 + 022 ] Jan. 22 7| 4 05257 ) 4| 4+ 0537 — 1'14
15| 11 4833 | 4 4758 + 075 23| 12 5238 | b 5295 — 0-57
18| 8 48-78 3 4720 + 1:56 24| 10 5179 53 5208 — 119
19} 4 4871 3 4750 + 1-31 26| 14 52°19 b 5240 — 021
20 7 4796 3 4759 + 0-37 26| 9 51-43 b 5322 — 1479
22| 8 4842 3 47°20 +4 122 27 & 28| 10 51°60 4 52-24 — 074
29| 12 51-48 4 5104 + 044
25| Found the wires of D Microscope broken—put in a 30| 4 5127 | 3 5158 — 026
new set. 31| 10 5147 4 5086 + 061
W. K. W.
Feb. 1113 5088 | 5 5065 + 023
25| 4| 4+ 04750] 2 | 4 0 4764 — 014 2| 15 5077 | 4 5041 + 036
26| 12 4834 8 46-69 + 1656 3111 5047 3 50-28 + 024
27| 4 4805 3 4750 + 056 5| 9 50+03 5 5026 — 022
6] 10 49-68 4 48°39 + 129
Oct2&38| 6 49-33 6 47°23 + 210 7| 8 4923 3 49°05 + 0°18
7 4 4857 | 2 46'96 + 161 8 & 4999 | 8 4970 + 029
11to 18| 7 5041 8 48'64 + 177 9! 11 4817 4 49:81 — 054
14| & 5061 | 2 49-09 + 1'62 10& 11| 8 4856 | °5 4766 + 089
18| 7 5040 | 8 4942 + 098 12| 7 4839 | 3 4921 — 0'82
17| 8 5145 | 8 4922 + 228 13, 4 4884 | 3 4871 4 018
18| 6 51-18 3 4949 + 169 14| 12 4875 4 47 + 098
19| 8 5092 3 4909 -+ 183 15{ 11 4807 4 4867 — 060
20{ 9 5072 | 8 4831 - 241 16| 11 4828 | 4 4862 -~ 039
21& 22| 12 5006 | 2 4970 - 036 178& 18 12 4802 | 4 48-16 — 014
28} 9 5023 3 4830 + 193 19| 18 4808 4 4724 + 084
24| 7 4912 3 4877 + 035 20| 11 4814 4 4725 ~+ 089
27t030| 4 51-96 7 5031 4 165 21| 9 4828 4 4697 + 1:31
22( 10 4807 5 4700 + 107
Nov.2to6| 8 65346 8 5291 + 055 23] 6 4717 3 4772 + 005
10& 11| 4 5721 4 56 57 + 064 241 9 4733 3 4745 — 012
18| 9 5662 | 2 55-96 4+ 056 26| 5 4811 | 8 4717 + 094
20& 21| % 5596 7 5576 + 020 27 4 48'18 3 4651 + 1-67
22| 8 5492 4 54-30 + 062 28| 6 4742 4 4748 — 0408
238 24| 6 5569 | & 5559 + 010
30f 4 5599 | 8 5764 — 1656 | Mar. 1] 10 4718 | B 4704 + 009
2 9 4679 5 4881 — 202
Dec2tod| 8 6292 | 6 6183 4+ 1:09 3 9 4667 | 3 4748 — 0'81
5&6| 7 63:56 6 6244 4+ 112 5 9 46°93 4 46-00 ~+ 093
8& 9| 1 6288 4 62-52 + 036 6| 11 4715 4 4664 + 051
158 16| 9 6242 6 62 58 — 0°16 7110 4697 4 4770 — 073
18] 6 6238 | 8 62:61 — 023 8| 11 4689 | 4 4761 — 072
19| 7 6115 4 62'10 — 095 9| 9 4738 4 4709 + 029
20| 9 61'15 | 4 6140 — 026 101 4 4699 2 4835 — 1-86
21( 10 6070 4 61-87 — 117 12( 9 47-33 4 4717 + 016
22 & 23| 14 5964 | b 61-82 — 2'18 18| 10 4683 | 4 4722 — 089
14| 9 4639 ; 5 4717 ~— 078
1849. 16| 18 46-22 4 4738 -— 1'18
Jan. 2| 8 6580 | 3 55-98 — 018 16| 8 4654 | 4 4'7'65 — I'11
88&4) 8 5470 | 8 54-87 — 017 17| 12 4596 | 3 46°45 — 049
8 9 5602 4 5690 4+ 012 19| 9 4681 4 46-07 + 024
10) 6 55656 3 56+56 -— 1:01 201 9 4619 5 4580 + 029
111015} 10 5691 9 5567 + 024 21| 7 4616 4 4641 — 025
16| 8 5561 5 55-02 + 059 22| 9 46-56 4 46-44 + 011
17| 6 5485 | 4 5573 — 088 23| 7 4646 | 3 45 96 + 0'50
18} 6 54-85 3 5524 — 0-39 24| 6 4643 3 46-31 + 012
191 9 53:95 5 58-b6 + 039 20& 27| 7 4702 (] 4620 + 082
20( 6 54-31 2 54-06 + 025 28| b 4695 8 4698 — 008




MURAL CIRCLE OBSERVATIONS AT THE

INDEX ERROR OF THE MURAL CIRCLE, (Contutued.)
No. No Index Error No. No. | Index Hrror
Date, of | Yodex Brror |05 tin X Index Errox i{ference.
Obs by Stars. Obs, k ollalfgietor.g Difference Date. Oohfa. by Btars. che bgomg:g b
1 1849, ron tou, " 1849. roon t "
Mar. 20 6| + 0 4784 | 3| + 0 4648 + 086 |July 6| 4| + 05198 | 4| 4+ 0 5170 L+ 020
30| 6 4711 3 4626 '+ 085 7& B| 6 5125 4 6142 — 017
81 6 48-16 2 4649 + 1-67 9] 12 52-84 b 52-18 + 066
) 10| 9 5246 | 5 5221 + 025
April 2{ 7 48-38 8 4600 <4 2-33 11| 6 51-44 4 51:26 4 018
8| 7 4840 2 4658 -+ 1:82 12| 14 52-34 5 5196 + 088
4| 8 4824 2 4618 + 208 13| 10 5273 5 5163 + 1'10
5| 7 4789 | 8 47'16 + 078 | 14&15] 12 5262 b 5162 + 1-00
9 7 4883 3 4'7-86 + 097 16| 18 52:36 5 52:08 + 028
10 7 4829 3 4808 + 0-21 7| 7 5197 4 52:41 — 044
11 6 4'7-88 4 4745 + 043 18| 4 5178 4 5152 + 021
12| 10 5103 5 48-89 + 2-14 19] 6 52:18 4 5170 + 048
13| 7 51-29 4 5066 <+ 068 20| 8 52-27 b5 52:15 + 0-12
14| 4 5072 8 5044 -+ 0-28 21 4 5135 3 5169 — 024
16| 8 5822 4 52:26 ~+ 0-96
17 8 5573 3 54-45 + 128 |Aug. 6| 38 51-84 3 49-91 + 143
18| 9 56-10 4 55-66 4 0-44 8| 16 51-30 4 49'96 + 1-34
21, 4 5507 2 5661 ~— 164 9] 6 85117 4 5058 + 059
28! 8 56-92 3 5586 -+ 1-5% 101 & 51-23 5 5044 +4 079
24 & 25| 12 56°67 7 5590 + 077 11| & 5145 3 50-57 -+ 0-88
26 7 5524 4 56594 — 070 12| 3 52°45 1 4850 4+ 895
271 11 5558 4 5517 -+ 038 18& 14| 7 5189 7 4957 4+ 232
28| 7 5568 | 8 5589 — 0381 16| 3 5164 3 4994 + 1'70
30| 9 8571 4 56-89 — 1'18 16| 6 5190 5 5028 4+ 162
17| 4 65161 5 5053 + 108
May 1|10 5542 | & 55-93 — 051 18| 8 5326 | 4 4982 + 843
21 11 55'18 4 56°40 — 122 19| 4 5062 1 4975 + 0-87
8! 11 5589 1) 5651 — 012 20 7 51256 4 49'80 + 146
4| 8 5277 4 5866 — 0'89 21 b 5176 4 49-93 + 182
5 8 58-11 4 54-77 — 166
7|11 5811 | 4 52-80 + 031 Altered the fixed wire so as to bring 1t into adjust-
8| 8 6822 | 5 53-88 — 061 ment with the Micrometer wire at Zero. The Index
9| 10 5357 b 53-97 — 040 Error 16 therefore changed. W.S8.7J.
10& 11| 5 5287 | 8 5874 — 0-87
12| 8 5352 1 5280 + 072 22 5 + 2 1478 4 4+ 2 1368 + 110
14| 8 5342 4 54-21 -— 079 28| 4 14-31 4 1891 4+ 040
15| 8 52'99 b5 52'83 + 016 24| 38 14-25 4 1382 + 043
16| 7 5292 4 52+00 + 092 2B5& 26| 5 14-42 4 1372 + 070
17 8 5302 b 5264 + 0-38
18 & 19 b 52'93 7 5315 — 022 JAug.30
21 9 53-44 ) 52-39 + 1-08 to E 4 1504 8 14:19 + 085
2248 23| 6 5826 6 5276 + 0-50 Sep. 1
25| 9 5314 5 5290 + 024 4to 6| 4 .14-05 | 10 1501 — 096
26| 8 5311 3 52°81 -+ 0-80 8tol0| 5 14-40 7 16-58 — 218
28| 7 53-21 4 5351 — 030 11 4 14562 3 16-02 -— 150
12 5 1422 3 16-11 — 1-89
June 4| 6 5402 3 5376 + 0-26 18| 4 18 55 4 1581 — 226
5 9 538'38 4 58-95 — 057 18| 7 14 21 4 1568 — 147
6to 8| 11 53:66 | 10 52:85 + 071 19f 5 13:85 4 14-47 — 062
11 & 12 4 5365 b 52:95 + 070 20 to22; 4 13-72 9 1508 — 1-36
20& 21 4 5306 5 58°31 — 025 24& 25! 4 13-24 4 13:42 — 0-18
237 7 52-67 2 54:85 — 178 26 & 27| 8 1463 7 14-66 — 003
24 & 26| 9 53:03 4 51-72 + 181
26 & 27| 6 5265 | 5 52-48 ~+ 022 20| The Object Glass being dirty took it out and wiped
208 80| 38 5151 4 5302 — 1'51 it—something was heard to raitle in the tube probably
a small sorew, but nothing could be discovered on ex-
uly 8to5)| & 5252 | 8 51-89 + 063 amination. Ww.S8.J.




MADRAS OBSERVATORY, IN THE YEARS 1848—1852.

XXi
INDEX ERROR OF THE MURAL CIRCLE, ( Continued.)
No. No Index Error No. No. | Index Error
. " | Index Error : n ce. Date, of | Index Brror | “o6" | 4o Reflectin Difference.
Date Ootfs. by Stars, Oolfs. bgoll?lfgei.ctgr.g Difforen Obs,| P¥ Btars. Obe y()oli‘il;nntor?
1849, rn " n 1850. tn [ ’{
Sep.29 Jan. 4| 65| + 21413 | 4| 4 2 14:80 — 017,
to ; B| +21829| 6 | + 2 1508 — 174 5| 17 1812 | 4 14:04 — 092
Oct. 1 7| 4 1262 | 3 14-66 — 2:04
2| b6 11-91 4 12+06 — 015 8&9| 4 13:68 7 1379 — 021
6to8| 6 18368 | 4 18-81 + 037 10| 4 1290 | 4 18-59 ~ 069
10| & 15'49 3 1451 + 098 11| 8 11'82 | 4 12:88 — 106
12| & 1554 4 14'10 4+ 144 13&% 14| 8 1171 6 1260 — 0'89
18| & 1560 1 1870 + 190 15| 4 11-11 4 1241 — 1'80
15&16| 6 1511 6 1403 -+ 1:08 16| 8 11-81 5 1178 <+ 003
17&18| & 1531 6 1456 + 075 17| 10 1178 5 13-23 — 150
19! 4 1576 4 1489 + 086 18] 8 11-79 b 1327 — 148
20&21 | 4 1512 4 16-12 -~ 100 19&20( 8 1244 ) 14-16 — 172
22 7 1587 4 1871 — 134 1| 7 11-76 b 1870 - 194
28! 8 14'56 4 1883 —_ 2:27 221 9 1158 | 4 | 1351 — 198
24 &25( 8 1464 8 16°53 — 1-89 28, 7/, 1210 4 1213 — 008
26| 6 14-46 4 15-88 — 142 ,
28t0 30| 8 13-36 | % 14-84 — 148 Lifted the circle off its bearings and ciled the Axis,
31| 4 1891 | 4 1578 — 1-87
24( 12 2 1254 5 2 13:35 — 081
Nov. 1| 9 1814 | 4 1600 — 2'86 I+ l |+ l
2l 9 18:01 | 5 14:04 — 198 Adjusted readings of Microscopes. W, 8. J.
3 b 13:56 2 1572 — 2-16
4& 5| 7 1284 | 6 15°91 — 807 25114 + 21109 5| + 2 1092- + 017
6to 8| 6 1278 | 9 15-18 — 240 26| 6 10054 | 4 11-08 — 049
9 b 1308 8 14+08 — 1-086 7| 9 o4 | 1 1077 — 1'38
10| & 1879 | 4 14-18 — 0-34 28! 10 86| & 9:04 —_ 119
11&12| 9 1275 6 14:29 — 154 29 14 925 5 9-28 — 0:08
13| 8 12-82 ] 13:29 — 0417 30! % 9:81 5 9:908 —_ 017
14| 7 1444 b 1367 +_0"77 31| 9 10:02 5 964 + 048
15&16| 5 1489 8 1448 + 041
17&18| 3 1447 | 38 14:20 + 027 |Feb, 1| 8 1037 { & 997 + 040
19| 9 14°24 4 14°10 + 0'14 2& 3| 9 10'22 4 10:07 + 015
20( 11 1380 b 18:37 + 0438 4! 9 1027 | 4 10'80 — 008
21| 12 13 51 4 14-78 — 1:22 5| 10 1024 3 10°24 0:00
22| 7 1343 | & 13-87 — 044 8| 9 1001 | 4 981 + 0°20
28&24| 7 14:07 8 14:18 — 011 VA 984 | 38 920 + 014
25&26( b5 1323 5] 13:59 — 036 8] 8 895 3 9:06 -— 010
28| 9 14-52 4 13:68 4 084 11| 6 10:24 8 879 <+ 1'45
29&80| 8 1452 8 1473 — 021 12| 6 1074 3 846 -+ 2°28
13( 10 1074 5 10:22 + 052
Dec.1&2| 8 13:656 4 1446 — 0'80 14} 11 11-06 4 11°05 -+ 001
3tob| 8 14:60 9 14:56 — 005 15| 8 1061 5 1162 — 101
8| 8 14:40 8 14-58 — 018 16 & 17| 10 1136 4 1178 — 042
10| 13 12-47 4 1399 — 1:52 181 10 11-01 5 1090 + 011
11| 8 12:95 5 1394 — 099 19| 12 1097 | 4 1042 ~+ 085
121 12 1289 ) 12-86 + 003 20 4 1134 5 1086 ~+ 048
13| 13 12-52 4 12-83 — 081 21| 10 1110 4 11-09 + 001
14&15| 5 13:01 6 13566 — 055 22| 11 1069 5 10-97 ~— 028
17| 6 1271 5 1306 — 085 28 & 24! 11 943 ] 10-87 -— 144
18| 6 12-33 5 13:28 — 095 25| 11 9-49 3 10-26 — 077
19| 8 11°43 5 13'18 — 175 26| 12 10-05 4 1060 — 055
20| 9 1171 4 13-13 — 142 27| 14 972 5 10-36 — 064
21| 13 1216 4 1343 — 127 28| 18 951 4 990 — 039
221 4 11-59 2 12:41 — 082
Mar, 1| 12 944 | B 1076 — 132
1850. 2] 12 941 4 1028 — 087
Jan. 2] 4 14-09 5 13:84 + 025 3| b 867 1 9:00 — 0388
3| b5 1377 3 1395 — 018

H



= MURAL CIRCLE OBSERVATIONS AT THE

INDEX ERROR OF THE MURAL CIROLE, ( Conénusd.)

No. No Index
Tndex Error Error No. No.| Index Hrror
Date. | of of | by Reflectng | Dufference. | Date. | of | Lodex Bitor | 5" o ponoetin Differuncs,
Obs.| Py Stars. 1o | Noohimator obe| by Bt |G | O e
1850. } o I " 1850. "n In "
Mar. 4/14| + 2894 4| +2917| —023 |May 20 8| +2786| 4| + 2715 + 071
6[15 864 | 5 863 — 009 21| 8 77 | 4 718 + 09
6 13 824 | 4 854 — 0'30 22| 10 741 | 4 788 + 008
7|1 778 | 8 8:55 — o7 | 25t027]| 8 804 | 8 806 - 093
g 13 782 | 4 833 — 0'51 !
846 | 3 830 0 imini
10| 3 e | > 830 i 0;2 Diminished the readings of B and C by 10 ea;h:l
}1 %g 866 | 4 892 — 026 i T
2 87| 4 9:94 — 117 . ' .
ﬁ ig g'-‘l!i g 19-44, — 011 29&,33 g v 2 ig-ig g + 2 iﬁ.gﬁ i cll-:;
- 021 —1 . ) .
15¢0 17| 12 911 | 7+ 1013 - i_gz 31| 5 1241 | 8 1891 = 1°BO
18|10} 646 | 4 558 + 08 ‘ '
19| 9 036 | 5 60| ooa | VY 7| dade| 5| k) —om
20| 3 697 | 3 611 + 086 Bto 7| & 12771 | 10 1229 043
1| 8 718 | 4 664 + 0'54 8| 7 1289 | 8 12:81 1 o'tim
22| 7 692 | 5 842 — 150 11| 4 1269 | 4 1248 i 03¢
B[ 6 703| 3 691 — 0112 12&13( 6 1251 | 8 127 0
25| 8 667 | 4 644 + 0-23 19| 6 12775 | 8 1184 + 1:‘:
:g ; g:gé g 620 + 074 | 20&21] 5 1162 | 7 1162 + 000
o Soo 3 g.gg I({:g; 22t029( 5 | 1868 | 15 11'82 + 148
Ju] 1 4 1 o o
Apr. 8, & 745 | 4 769 — 024 d 2| 3 1?-23 § 13-“ +ohe
4| 7 680 | 4 701 — 021 8& 4| 4 14-18 iy * s
8| 6 594 | 4 585| + 009 | 6& 7| 4 1436 | 5 ol B
9| 4 632 4 586 + 0-46 8| 5 14- 6| 5 oo + yee
0| 6 635 | 4 604 + 031 0& 10| T 13-23 g 1547 — 1441
1| 5 639 | 4 585| + 054 | 11& 13| 3 140 ooy | T U4m
15| 4 689 | 4 7.31 — 0-43 18| 4 iggl 2 1330 + I-11
16| 4 701 | 2 698 + 003 | 19&20| 3 8 3 14:11 — 088
17&18{ 5 589 | 9 6 95 T |osea o 1365 | 8 14:08 — 043
19| 4 688 | 4 639 + 049 026 14-23 7 1368 + 058
200 5 691 | 4 720 | — 029 4 1375 | 2 18-06 + 089
22& 28| 5 659 9 7.23 — 064 gg 8 1376 3 12758 + 101
§§ 5 Z;’;’ 3 6:96 | + 081 [ruly 80} ° 1270 4 1876 ~ 108
. 3 76 —_ 0
{1 B e RN L ] LT BT
734 | 3 724 . f '
29&30| 7 31| 5 682 i g-lg 2 2 %2'1152 3 12:81 + 034
i 12-01 (i3
{May 1] 7 686 | 4 641 + 045 & g g 11-.82 | 6 12-52 : 1'2(3)
9 b 665 4 6 96 — 031 1 12 12-08 3 12'58 — (50
8{ 6 671 | 4 74 — 1-03 13| 4 12:45 4 11-67 4+ 079
4! 6 675 8 786 — 11 1l 6 12:89 2 13-14 — 095
7& §| 9 732 | 7 . 15| 7 1219 | 3 19-
9| = K 670 + 062 218 + 003
10| & 749 g g;g + 829 19] Found a hair on the fixed wire, removeq it
i; ; 746 | 3 675 I 0.7? but the Index Erro: changed. carcfully,
'7'69 4 7-35 + 03
14| 6 . 4 | 20& 211 10 2 859 .
15| 7 aao | 4 621 |+ 174 |oages| 11| | aneg| S| T 2B 4 o
831 | 4 n- . 5/ 65 84+,
7| 6 796 | 4 T8 T 055 ] 21&25| 5 3602 | 3 34.89 + 080
18| 6 699 | 2 769 | 4 037 2| 6 86:86 | 4 ¥l + 118
889 — 190 | 35-18 + 1.
27| 6 3620 | 3 sedn | 4 1.8
! 29| 4 8644 ] 31
8 85-35 + 1-08




MADRAS OBSERVATORY, IN THE YEARS 1848-—1852.

xxXXj
INDEX ERROR OF THE MURAL CIRCLE, (Contnued.)
No. [ ypdax Brror No.! Index Error No.| 1pdex Error No.| Index Error .
X ctin, Daffi N ate. of f
Date. | oot | Thystm |G | PR vrenee Dete | G| by Stam | | PEete | Difference
1850. ron ron " Vertical wire one turn more westward.
Aug.81
to } 5| 4+ 28620| 7| + 2 8528 + 092
Sep. 2 1850' / n t n n
3| 4 8524 3 35'02 + 022 Nov. 18| 12 | 4+ 2 2208 4| 4 22125 + 088
4| 3 8516 | 38 8504 4+ 012 19| 16 22-51 4 2039 + 212
20 15 21-88 4 2042 + I1-41
There being much dust on the Object Glass, took 21 7 2094 | 3 20+0b + 089
it out and cleaned 1t. 22| 8 2129 8 2120 4+ 009
. 23| 10 21-26 2 20-26 + 100
4| 8( + 2 44 1| 4+ 2 43:06 + 172 25| 11 2068 4 2035 + 033
TtolOo| 7 arma | 4644 + 1-28 26| 8 21-60 3 2062 + 098
11| 4 4856 | 38 4656 + 199 27! 4 19'61 8 1974 — 0138
28t026| 8 4729 | 10 4577 + 152
27| 6 4799 3 4701 + 098 Moved the wire a half turn eastward.
28| 3 48'59 | 2 4750 4+ 1+09
80| 6 4676 | 3 4700 — 024 28| 2| + 2 2148 8| + 21962 4+ 186
QOct. 1| 8 4618 | 4 4670 ~— 052 |Dec. 3| 6 25+38 4 22:02 + §36
2: 5 46'86 1 2 4551 + 185 4| 8 25-80 8 22-46 + 834
8| b 2478 3 2848 + 1:80
The Instrument must have had a blow between 6t0 8| 9 2429 | 6 2324 + 105
this and previous observations.
Moved the wire a quarter turn westward.
2] 2| + 3 2081 1| + 8 2162 — 181
8| 5 20036 ; 2 2184 - 148 9| 4( 4+ 2 24'85 3| + 223138 4+ 122
4| 4 1888 [ 4 2033 ~ 1456 10| 10 23:88 8 2196 + 187
5 6 20078 | 8 2085 — 012 11| 10 2866 4 21-66 + 199
T 2134 3 2062 + 072 12| 14 2330 3 2296 + 084
8& 9|10 2085 | 7 20-21 + 014 13( 16 22-00 4 21-48 + 057
10 6 1929 | 2 20-33 — 104 14& 15| 16 2164 4 20498 + 066
11& 12| 12 20251 & 20-01 -+ 024 16| 17 2080 4 2119 — 089
14| 4 2043 3 20-56 — 013 17| 16 2079 ] 21'14 — 035
15| 6 1944 3 19-81 —~ 087 181 & 21-32 31 1969 + 178
16& 17| 8 1768 5 19-98 — 235 19| 11 22'38 4 18:88 + 3845
18& 19| 5 2051 | 4 2000 + 051 20 9 22:23 4 19-48 + 275
21| 6 2107 | 8 2295 — 1-88 218& 22| 11 2174 4 20:13 + 161
22& 23| 12 2158 | 6 22:15 — 057 28to26) 4 2158 4 2041 + 117
26| 12 2223 3 21-94 -+ 0-29
28( 12 22'80 3 22-33 + 047 1851,
29| 10 2266 | 2 21-64 + 102 Jan. 1| 8 2087 1 1870 + 217
30| 9 22'55 8 23-25 -— 070 2] 16 19+65 4 1862 + 108
81] 8 2316 | 3 2269 -+ 057 8|18 19-35 4 1 + 1-58
4| 10 1976 3 18:34 + 142
Nov. 1| 5 2224 3 2307 — 0-88 5| 8 19:20 1 1726 + 195
2| 8 2281 2 2260 + 031 6|15 19-01 4 1783 + 118
8to 7| 9 22:13 | 10 22-58 — 045 Tl 9 2000 8 1879 + 121
11&12| 9 2351 | & 24'63 — 112 8| 156 1960 | 4 19-32 + 028
18| 18 2403 [ 3 22-80 + 1-23 9|12 1976 4 1898 + 078
14| 2 2069 1 2287 — 2'18 10/ 16 1961 4 19:45 + 016
11to 13| 14 19-59 4 1940 + 019
Brought back the horizontal wire to coincidence 14| 16 19-06 | 4 1902 + 004
with the Zero of the Micrometer; Index Error 151 17 18-98 | 4 18:83 + 015
changed—also moved vertical wire one turn west- 16| 19 1910 | 8 1986 — 026
ward. 17| 8 19-14 2 19'85 — 071
18| 9 19-36 3 18'95 + 041
14&15[15 ] + 2 2320] 6] + 22190 | 4 130 19& 20} 16 19:27 5 1972 — 045
21] 12 19-19 3 19:42 — 028
22| 12 19:13 4 18-87 + 026




xxxii

MURAL CIRCLE OBSERVATIONS AT THE

INDRX ERROR OF THE MURAL OIBRCLE, (Confinued.)
No, No.| Index Error No. No.| Index Error
Index Hrror . Index Error .
ato, of of Reflectin T 3 of | by Reflectin Difference.
D Ohbs, by Sters. Oba. b%duimator.g Difference. Date Oolf. by Stars, Qbs. {k)llhnm;or.g
1851. ron ton " 1851.
Jan. 28] 8| 4 2 1890 3| 4+ 219922 - 032 Mar. rn ton ft
241 18 1818 8 19-47 — 132 16& 17 4 + 2 21'64 3| + 21967 + 187
25| 11 1773 3 1881 — 1:08 18| 6 21 90 2 21 83 + 007
26| & 1878 | — —_ —_ 19( 6 22-55 3 20°92 + 163
271 11 1784 4 18-60 — 076 200 7 2321 3 2062 + 259
28| 18 1821 4 18'45 — 024 21| 6 2272 3 21+58 + 114
201 18 18'39 4 18:02 + 037 22| b6 23-26 2 2198 + 133
30| 16 1867 | 4 17:96 + 071 23| 8 21-96 1 2080 + 116
81|16 | 1890 4 1876 + 015 24| 8 22-57 3 21-85 + 072
25| 7 22:92 3 2185 + 107
Feb. 1| 38 158-93 2 18 81 + 012 26| 9 2252 3 21-84 + 068
2] 4 1810 1 18-35 — 025 27 b 22:29 3 2138 + 0491
3| 9 18-95 3 1874 + 021 28| 9 22-59 3 2096 + 168
41 11 1845 2 1876 — 031 20! 6 23:08 2 22-50 + 058
5l 9 1841 3 1801 + 040 a1 7 22:87 3 2269 + 018
6| 14 1984 2 1797 + 137
71 14 1858 3 18722 + 031 ] Apnl 1 10 22-33 3 21'86 + 047
8& 9| 14 18:42 8 178 4 064 21 10 23-06 3 2270 + 0385
10| 15 1852 3 17-22 4+ 1-30 3l 8 22:81 3 22'86 -— 005
1] 9 18'38 3 1766 + 067 4( 10 2193 3 22'01 — 008
12| 10 19560 3 1808 + 142 6| b 21'18 2 21'66 — 048
18] 15 2081, 2 1764 + 317 6] 4 22-50 1 22:92 -~ 042
14| 12 20-36 3 1808 + 228 7118 21-52 2 21-9%7 —_ 045
16| 7 20044 2 1680 + 364 8| 10 22:59 3 21-60 <+ 099
16& 17! 10 20°46 4 1878 + 168 912 2261 3 2176 + 085
10| 9 22:59 3 22:11 + 048
By Transits of stars from Polaris to ¢ Centawmi—the 11| 10 2372 | 3 2211 + 161
errors of 'the oircle come out, 12& 13} 7 23156 | 3 22-44 + 071
14| 10 24°06 3. 22'39 + 167
A. C. L. 166 ls 9 2374 3 2242 + 132
" » " 1 9 22-93 4 2266 + 027
2106 W, 872 E. 2374 21| 6 29:94 1 2347 — 0563
18/10 | + 22012 | 8| 4 21966 | + 046 I 2208 | | T i
20 16 20:056 3 1872 + 1338 25t027] 6 2234 5 29:64 — 080
211 12 19-82 2 1880 + 102
2& 28 9 19-59 2 1864 + 095 avlto| 7 29:38 ay- .
24| 15 1963 | 3 1898 |+ 1os |MRIMeT) 7 2140 | 1 Aoy P
26| 10 2040 | 2 18-16 + 224 | 108 11| 7 2244 | 2 21-26 + 118
271 12 2059 3 18°42 + 2-17 12 4 23:91 3 2197 + 124
28| 9 20-06 | 8 1855 + 151 18| 5 2158 | 2 2234 — 081
14 5 2086 219 —
Mar. 1| 8 2104 2 18-87 + 217 15| 5 2394 ? 21-83 + i.ﬁ
2| 4 1780 | 1 1677 + 103 ) 16417 4 2265 | 2 2271 — 006
38( 16 19:35 3 18-47 + 088 18| 8 292459 1 2247 + 012
4| 14 2032 | 8 18:32 + 200 19! 4 2385 | 2 2171 + 914
5|12 20°19 | 3 19:60 + 089 | 9094891 11 2334 | 4 2229 + 105
6| 9 2089 8 19:12 + 17 22| 10 2382 3 2270 + 112
& 8| 7 2021 | 5 19-03 + 118 23| 9 2350 | 8 21-88 + 162
o & 2085 | 1 18-15 + 270 25| 6 2336 | 1 2177 + 159
10 6 2116 3 1868 +‘ 2:48 26 8 2372 1 2155 + 217
12| 8 2127 3 19569 4+ 168 a7l 11 24:02 2 2979 + 198
14| 8 22-16 | 2 19-91'1 + 225 20| 4 2350 | 1 29:99 + 198
15| 7 2237 2 2045 + 192 30& 31| 6 2385 | 2 9399 4+ 056




MADRAS OBSERVATORY, IN THE YEARS 1848—1852.

xxxi
INDEX ERROR OF TIIE MURAL CIRCLE, (Continusd.)
No. No. | Index Error No. No. | Index Xrror
Index Error Indox Error .
of of | by Reflectin, D nce, f b, 111 ifference,
Date. Oba. by Btars. Obs olIJ.lmv.tor.8 Ifference Date. O%u. by Btars. O(gs. %?ncgggmf D o
1851- i n [} n " 1851. ron 1 n "
Junel&2| 10 | 4+ 2 2372 3| 4+ 22290 + 082 Qct. 18| 7| + 2 27M™M 3| + 2 2515 + 262
83& 4| 4 23:95 5 2341 + 054 158 16| 4 27:09 ) 2567 + 162
6& 7| 5 2346 | 6 22-23 + 128 17| & 2672 | 8 24-59 + 218
8to12| 8 2286 | 10 22:80 -+ 005 18! 4 26-51 2 2357 + 294
18to 15| 7 23-24 b 2267 + 057 208 21| 6 27:36 b 2461 + 2775
16& 17| 9 2407 b 22-57 + 1-50 24| 9 2661 3 2522 4 139
18| 4 23:08 4 2294 + 014 26 & 26| 10 2648 3 2463 + 180
20to 28| 12 23°19 | 10 22:25 + 094 271 1 2656 3 2476 + 181
240 7 2275 2 21'19 + 1-56 28| 7 24:95 3 2836 + 1-59
28& 29 5 22:89 2 22:11 4+ 078 29| & 2511 2 2379 + 132
30| 7 2318 4 2104 + 214 30 10 2419 3 23'61 + 058
81| 4 2459 2 23'85 + 124
July 1| 7 21-21 4 20:41 + 080
2| 6 22'24 4 2175 + 049 {Nov.7toll| 11 30:41 8 2788 + 265
3 6 2308 4 2095 + 218 178& 18| 7 8412 8 8392 + 020
4to 8| & 2124 9 2038 + 086 19| & 84:65 2 8849 + 116
9& 10| b 22-11 6 19:81 + 230 20| 14 8502 2 8334 + 168
21| 10 24°14 4 2178 + 241 21| 12 8448 3 8275 + 178
22&28| 7 2408 4 23:24 + 0'84 22& 28| 8 84-69 2 82-22 + 247
248 26| 7 2467 7 2265 + 202 24| 12 34-18 3 8231 + 187
26| 14 33-28 ] 8071 + 2:8%7
Aug.5&6| 8 2540 5 2360 + 180 26 & 27| 13 3080 5 38002 + 078
8& 9| 9 24-58 b 2278 4 185 281 14 3080 2 29-80 + 1-00
11| 6 25:52 2 23:38 + 2'14
12| 6 2528 4 2325 + 208 |Deec. 1] & 29:97 2 2850 + 147
13& 14| 11 26:24 6 2856 4+ 268 83& 4| 8 2880 5 2868 + 017
15| 8 2645 4 2347 + 2:98 5|1 9 28-87 8 2766 + 071
168 17| 7 2640 3 24'83 + 187 6& 7| 7 27-52 8 2684 + 068
18| 10 2746 ) 2550 -+ 196 8| 10 26+99 3 26°22 + o
19& 20| 4 724 8 2494 + 230 9| 8 2621 8 26 — 056
27& 28| 8 740 b 2528 + 217 10811 7 26-85 4 2671 + 014
81| 7 27-38 1 2567 + 111 16| & 26-87 3 26-58 + 029
16 8 26-98 3 26+68 + 088
Sept. 2| 6 26'83 3 2537 + 1'46 1'78& 18| 11 70 6 2665 + 1'15
8 8 2761 3 26'40 + 121 19| 6 26:66 3 2787 - 071
4! 5 25-89 2 2561 + 028 20! 10 26-86 1 25:32 + 154
5 4 26-73 2 2479 + 194 21| 6 2568 1 26-25 — 057
6& 7| 6 2541 2 2421 + 120 22| 12 2559 | 8 2519 + 0'40
8| b 25-99 2 2341 4 2'68 28& 24| 9 25°138 5] 2445 4 068
9| 7 26°96 2 2434 + 262
10] & 2446 2 22:86 4+ 160 1852,
12& 13] 8 2423 8 2362 + 061 |Jan.1&2| 6 23'80 2 2101 + 279
151 4 2869 2 23:53 + 016 6| 7 2279 2 22:41 + 088
16| 13 2394 3 2279 + 115 T& 8| b 2175 4 2368 — 188
171 5 23-20 2 23-83 — 068 9toll] 9 2242 4 23 56 — 114
18| 7 2274 2 23-11 — 087 12t 15 11 2148 3 21-88 — 085
19{ 12 2810 2 22:42 + 068 Y16 7 21'11 2 22:01 — 090
20 6 22:99 1 21-32 + 167 17& 18 6 20°15 2 2816 — 30}
21 5 2208 1 2367 - 1:59 19| 6 20-01 2 2188 — 182
22| 6 2265 2 2268 — 003 20& 21| 13 2092 4 21-27 — 085
24 & 25| 11 22-07 5 2176 + 081 22& 28| 7 2100 4 2060 -+ 040
27t080( 6 2875 v 2157 + 2'18 24| 6 22:82 2 22:59 + 023
268 26| 9 23-66 5 22:96 + 070
Oot. 1) 9 2445 2 2296 + 149 270 b 2801 4 2263 + 038
2& 3| b 24-18 1 22:30 + 188 28| 6 23-93 4 2271 + 1-22
6& 7| 4 25-80 b 2395 + 185 291 7 2278 4 2209 + 066
11{ 6 2694 1 28:52 + 842 30} 8 22°86 4 2271 + 015




MURAL CIRCLE OBSERVATIONS AT THE

xxYiv
INDEX ERROR OF THE MURAL OIRCLE, (Confinued )
No No.| Index Error No No, | Index B
Date. | of | IndexTrmor | ‘0’| o oy fectng | Differen Date, | of | Mdex Breor | o8| R ting ifforence.
obs| PyBtars || “hiatr: | o Obs,| by Stams gy, %d’i?j“x;?ﬁi’.“ D
1852, Y] o M ' 1852 ) [T "
Jan. 31 4} + 22292 | 3| + 22261 + 031 April ig g + 2 gg-gg g + 2 2886 -+ O'$7
Feb.18&:2} 6 2311 | 3 22-87 + o024 | 16&17) 9 8059 | 5 gg-‘;g I g-sg
83& 4| 6 2304 6 22:99 + 005 19| & 8161 8 2877 + 284
5& 6| % 2362 | 5 22 99 4+ 063] 20&21| 11 30006 | 6 2791 - 214
Tto 9 7 2304 | 6 23:94 — 090 22| 7 2969 | 2 8026 — 0-87
10{ 8 2429 | 3 2259 + 170 | 28&24] 8 3038 | & 2891 + 147
11| 5 2423 ( 3 23-81 4+ 042 26&27| 8 3050 | 6 80'42 + 008
12 8 2867 | 3 2315 + 052 28| 5 8028 | 3 8091 0+83
18 7 2389 | 38 23-83 + 006 20| 4 8046 | 8 8009 + 087
15&:: g gg-gs 2 2330 + 025 |Apr.30 +
56 | 4 23-0. . . . ’
17& 18| 7 2356 | 6 23-1§ I g-ig Mmt; 3} ¢ B3 8 B018 + 199
18& 20| 7 24779 | 6 2398 . .
21ta2| 8| 2440 | 6|  2008| 1+ oos| sw013| 9| 3060 | 13 2000 | & w0
:;—; g gg-gg g 2425 + 031| 17 & 18| 6 2961 | 6 29-41 I o-ag
. 23 79 + o111} 20| 6 3157 | 2 . .
$ g gtgi 3 24:32 + 024] 21t025| 8 8083 | 8 gg-g}‘ I 33
21 5 . 3 22:99 + 125 26| 4 8047 | 8 29-01 + 1'46
2422 2 2477 — 055 27&28| 5 3052 | 6 2857 + 1:98
Mar. 1| 8 0498 | 9 2450 + o8 29t031| 6 3101 | 6 31-02 — 0401
2| 11 2539 | 2 2505 .
8| 10 2494 | 3 2418 -t g-gg June ; 2 3?-3# g 33333 + 3'33
41 2533 | 2 2046 |+ 087 3| o 3278 | 8 3230 | 4 043
Found some dirt hanging on the horizontal wire 5 g gfli?g 3 3rda + O
removed it. Ww.8.J. ’
5|12 + 22678 | 3| + 2 2620 + 053 Microscope C has suddenly altered i i 5
. ed its
6&|g 1515 gggg 3 2553 + 116 in defect—cause unknown. d ts reading 18
. 3 2412 .
9| 9 2556 | 3 24'55 I 12‘11 i
i? s 2537 | 3 2377 T 160 6| Corrected the reading of the Microscope C ~+ 15
2562 | 8 24 .
1l 7 2504 | 9 2:_;; I (1):2 7(10 | + 23269 | 8| + 2 3288 + 011
13| & 2531 | 2 2464 T 067 8! 6 8228 8 31:57 4+ 071
18| 6 2559 | 8 2466 T 093 9] 9 8214 3 31:29 + 085
19t0 21| 7 2631 | -6 . 1) 4 3203 | 3 813
22| 7 2659 | 2 13| T 22| 2w e 3188 | 6 2090 | T 098
23 11 2791 . + 1461 231028| 5 82:09 | 12 : T o
3 2637 | 4+ 254 3166 + 043
248&25( 7 2621 | 5 2544 + 0777 | July4
26| 10 27118 | 3 2601 L y4tol0| 8 32:20 | 11 8266 — 048
27| 9 2748 | 2 2510 + 238 2 3393 | 3 33-27 + o
29| 10 2823 | 2 2663 1- 18] 6 8346 ;| 2 81:80 + .66
30y 9 2772 | 2 2666 i 1-3g 14/ 5 8263 | 3 83-47 —_ 3.33
81| 12 2770 | 3 2618 | 4+ 132 R 3275 | 3 8369 | — o0-8¢
. 15| 2 8357
Apd 1l1 : . 17&18) & 83-1 : ¥ oo
I 28'56 | 3 2775 + 081 19] 9 39 73 8312 + 007
319 29:58 | 2 . ; 20| 5 3287 | 2 81
27:59 + 199 49 + 1
5& 6| 10 28-95 6 2748 T 149 32&23 4 3243 3 3264 388
7 mels| g pm|wesd)owl) ) &%) = o
: 2753 + 147 |Aug.6
18| 6 2081 | 3 28'53 + 128 ug t‘ig lg 32(8)'; ; 3376 — 089
84'75 — 0::'70




MADRAS OBSERVATORY, IN THE YEARS 1848—1852, XXX
INDEX ERROR OF THE MURAL CIRCLE, (Confinued.)
No. No.| Index Error No, No.| Index Error
Index Error . Index Error .
of of | by Reflectin Diffarence, Da of f
AT R A R e gba| bySam || bpdefoog | Diffroce
- 1852.
1852. 1 n 1 " Oct' ron (] n
Aug. 11| 5| 4+ 28280 | 8| + 28425 — 146 | 23t026] 6 | + 241'67| 5| + 2 4042 + I'15
12t0 17 6 82479 | 12 8324 — 045 26 6 4069 | 8 40'16 + 088
23 6 8191 | 2 8210 -~ 019 27] 10 4051 | 2 3982 + 1'19
241 10 3281 | 2 3143 4+ 1:88 28| 8 3974 | 3 3952 + 022
25) 15 82:53 | 3 3158 + 098 2 § 3916, 8 4060 — 145
26| 17 3248 | 3 3206 + 042
27| 18 3190 | 3 8246 w 056 |Oct. 30
28} 11 81'62 | 2 32:80 — 1128 | to 8 89:26 | 13 4050 — 124
Nov. 4
Sept. 1| 5 8101 | 2 8210 ~—109| 7& 8| 8 4495 | 1 4421 + 074
9l v 8047 | 8 80m2| — 09| 9toll| 6 4620 | 6 4695 | — 008
8to 6|12 8069 | & 2938 4+ 126 | 12t016] 8 46483 | 9 4890 — 47
71 10 8091 | 8 3123 — 082 | 19t021] 9 4894 | 6 4964 - 070
8| 8 81:00 | 2 3189 - 089 2! § 4948 | 2 48713 + 075
15 b5 3289 | 3 32'85 — 006 | 23& 24| 10 4852 | 5 4966 — 1'14
16& 17| 5 3322 | 6 3389 — 017 25| 7 47941 3 5087 — 263
18t021| 6 3229 | 6 3298 — 064
22| 10 8351 | 2 82:19 + 182 The Index Error has altered several seconds with-
28&24| 8 3388 | b 8826 + 0113 out any apparent cause,
25| 8 3474 | 2 3445 + 029
26 & 27| 10 3487 | 4 84'19 + 018 [Dec.3&4 2‘ + 26166 3| + 26148 + 018
28& 29| 12 3488 | 6 3338 + 166 86| 8 417 | 4 5520 | — 108
80| 3392 | 2 8414 — 022
A fine cobweb was seen to be attached the horizon-
Oct. 1|12 8401 | 8 3335 + 066 tal wire; removed it carefully; also took out and
2& 8| 9 8384 | 3 8844 + 040 cleaned the Object Glass,
4| 8 8309 | 3 8848 — 089 N. B.—This perhaps accounts for the change on 8d.
6| 6 3228 | 3 3832 — 1'04
6| 4 3292 | 8 3372 ~ 0'80 T 6| 25585 8 + 2 5666 — 0N
10&11] 7 3770 | 3 3756 + 014 8 4 5608 | 8 5708 — 100
12| 7 8848 | 2 8691 + 187 | 9&10| 8 5626 | & 55498 + 028
13 7 3966 | 3 38'16 + 140 | 11& 12| 7 54:59 | 8 5584 -— 1925
14| 6 3988 | 3 3928 + 060 | 13to 15| 5 5488 | 4 5629 — 141
15| 7 3666 | 2 8571 + 094 | 16t020{ 11 5405 | 10 86'15 — 210
16t018| 5 4008 | 4 8822 + 186 2| 4 8324 | 2 5685 | — 861
28& 24 2 5420 | 4 5569 — 149




RIGHT ASCENSION AND NORTH POLAR DISTANCE

or

THE SUN, MOON, AND PLANETS,

AS DEDUCED FROM

THE MADRAS OBSERVATIONS,

COMPARED WITH THE 'TABLES.



RIGHT ASCENSION AND.NORTH POLAR DISTANCE OF THE SUN,

RIGHT ASCENSION AND NORTH POLAR DISTANCE OF THE SUN'S OENTRE.

. - . P. D, from N.P.D. Error of Moan
m%&;nvr&ﬁe of (ﬁfn&vﬁ& A“)% go ™ E}riorA‘of NObeer]v::mon. from N. A. N. A, Tlor. Somdd.

— s k. m s s 8 o t o " n ! t:
f 0 4 543 | 18 56 5798 5811 +:018 112 48 89-07 86-00 — 807 16 0-88
5 0 B 216 | 19 1 2202 22-22 + 620 112 42 16-18 22-90 + 679 18 238
6 0 &5 492 5 4629 4590 — 039 112 85 4567 4260 — 807 16 064
7 0 6 154 10 9:05 914 + 009 112 28 80+59 8550 + 491 18 0+8d
8 0 6 415 14 3180 81'89 -+ 009 112 21 1-37 1-90 + 058 16 414
2 0 7 72 18 54:15 54112 —, 6°03 _— —_— — 16 310
10 o 7 324 23 1598 15-80 — 018 112 4 8248 3590 + 342 18 3843
11 0 7 570 27 3723 36:93 — 0-30 111 58 4859 43 90 + 081 186 8°10
12 0 8 209 81 5777 5745 — (82 111 46 923-81 96:30 + 249 18 2-00
13 0 8 441 86 1763 17-82 — 031 111 36 3938 48:40 + 4-02 16 %33
14 0 9 g7 40 3684 36-57 — 027 —_— —_ — 16 216
16 0 9 497 49 13-14 13-01 — 013 —_— — — 186 2+00
17 0 10 10% 53 3061 3019 — 042 —_— — —_ 16 1-9%2
18 0 10 306 67 4717 4665 — 052 110 41 61-23 89-20 — 9208 18 314
10 0 10 498 | 20 2 295 2:37 — 058 110 29 4868 5050 + 182 18 1+48
20 0 11 79 6 1766 17-35 — 031 110 17 1889 18'60 — 029 18 248

21 0 11 957 10 332:08 31-62 — 048 — _ —_ ——
22 0 11 436 14 4554 4509 — 045 109' 51 7-38 6'60 — 078 16 288
23 0 Il 586 18 58°14 57-81 — 033 —_— —_ —_ 16 130

24 0 12 140 23 1019 975 — 044 —_— —_ —_ —
25 0 12 984 27 2122 20-91 — 031 — —_ —_ 16 0-08
27T 0 12 553 85 4194 40'88 — 036 108 39 18-00 1460 + 160 18 1-80
28 0 13 75 89 50-01 49-67 — 034 108 23 46-91 4970 + 279 16 8-93
29 0 13 190 43 5809 5768 — 041 108 8 415 4-80 4 0'65 16: 2-85
30 0 13 294 48 509 487 — 022 —_— — —_ 18 92:D4
31 0 13 393 52 1162 1126 — 036 107 35 382-10 3670 + 4'60 16 $-98
1 0 13 482 | 20 66 1709 16°84 — 025 107 18 52-22 5440 + 2:18 18 270
20 13 566 | 21 0 2209 2161 — 048 107 1 5365 5370 + 005 18 0-38
3 0 14 40 4 2601 25-57 — 044 106 44 32-83 8510 + 297 16 1-88
4 0 14 104 8 20-02 2870 — 0-32 106 26 5784 59:00 + 1-16 16 280
5 0 14 162 12 31 38 3101 — 037 106 9 1-33 580 + 447 18 230
6 0 14 213 16 3304 82:50 — 054 —_— —_ — 16 205
7 0 14 2953 20 3355 3317 — 038 105 32 30'43 2990 — 053 18 0492
8 0 14 385 24 3340 3303 — 037 105 18 4525 4810 + 2:85 16 280
9 0 14 311 28 32'55 32:07 — 048 104 54 50-39 5090 + 051 18 92-93
11 0 14 335 36 28-03 2770 — 083 104 16 6-88 1210 + 527 186 1-Hg
12 0 14 333 40 2483 24-32 — 001 103 56 28'30 8140 + 810 16 212
13 0 14 3390 44 20-68 20-15 — 053 — — — 16  1+40
14 0 14 311 48 1538 1520 — 013 103 18 21-24 2910 + 786 18 410
15 0 14 9290 52 968 9'41 — 027 102 56 536 850 + 3814 186 2-80

ig g 14 178 | 22 8 4897 4787 — 040 —_— —_ — —_—

14 126 7 3962 39:22 — 040 101 32 3873 4570 6-97 .
20 0 14 68 11 30-2¢ 29:90 — 036 —_— —_ * — }2 5.:3
22 0 13 539 19 973 9-94 — 049 100 28 13 13 18-20 + 507 16 884
28 0 13 453 22 58-36 5796 — 040 106 6 28-52 29-20 4+ 068 16 1-90

24 0 13 369 26 4651 4606 — 045 99 44 25923 30-90 + B&'67 16 9-
25 0 13 ag1 . . . ) 90
30 3424 3357 — 067 99 92 9594 28-70 — 154 16 1.g6

26 0 13 183 84 20-91 2050 — 041 98 59 59-33 68-00 + 867 —
27 0 18 7y 38 689 6-88 — 001 — —_ — 16 1-08
:g g ig 573 41 53-02 52:69 — 033 98 15 1078 12-80 + 202 16 g-88
463 45 3851 3799 — 052 97 52 2676 8400 + 724 16 170

1 0 13 344 | 29 49 2310 22-80 — 030 97 29 47 . . .
2 0 12 233 53 750 711 — 039 97 6 49-é§ ;g-:g i é-gg }3 i-go
3 0 12 94 56 51'18 5093 | — 025 — . _ 64
4 0 11 564 | 93 0 3466 84:29 — 0-37 96 20 4950 54:40 + 490 16 8-98




OBSERVED AT THE MADRAS OBSERVATORY, COMPARED WITH THE TABLES.

IXXIX
RIGIIT ASCENSION AND NORTH POLAR DISTANCE OF THE SUN'S CENTRE, ( Continued )
Mean Holar Time of A. R. from A, R. from | ‘Error of N P. D from N P.D. Error of Mean
Observatlon, Observation, N. A, N. A. Observation, fiom N. A, | N. A. Hor. Semid.
1848. dv h. m, 8. ho m. s 8 8. o 1t 1 " 1ou
Mar. 85 0 11, 428 28 4 1736 17-21 — 015 -— — — 16 814
6 0 11 286 7 59-88 59-68 — 020 95 34 3473 31:50 — 323 16 230
7 0 11 141 11 41-92 4175 — 017 95 11 589 1330 + 741 16 256
8 0 10 592 15 28'56 2342 — 014 —_— — — 16 3-08
¢ 0 10 440 19 480 470 — 010 94 24 2150 24:90 + 340 16 1-10
10 0 10 284 22 4571 4561 — 010 94 0 5638 6570 | — 068 16 212
11 0 10 128 26 2633 2618 — 015 93 87 20-81 28'60 + 329 16 216
12 0 9 561 30 647 641 — 006 —_ _ — 16 110
18 0 9 894 83 4625 4633 + 008 92 50 14'67 12°30 — 2:37 16 290
14 0 9 92246 87 2597 25-97 0'00 92 26 31-22 84:00 + 278 16 196
18 0 9 55 41 639 583 — 006 —_— — — 16 140
18 0 8 481 44 4446 dd-44 — 002 91 39 549 13 50 + 801 16 292
1 0 8 3807 48 2862 23 32 — 0'80 91 15 30-09 82-10 + 20t 16 138
1 0 8 129 52 227 2:02 — 025 90 51 4290 50°40 + 750 16 2:02
19 0 W 558 55 41-22 40°54 — 068 —_— — — 16 358
9 0 7 868 59 19-15 18-89 — 0'26 90 4 25'15 2750 + 235 16 1-82
g1 0 % 183 0 2 5708 5713 + 005 89 40 4540 4690 +.150 16 280
ag 0 7 00 6 8540 3525 — 0'15 89 17 725 750 4 025 16 214
98 0 6 418 10 1861 1831 — 020 88 53 29-49 2960 + 011 16 082
94 0 6 280 18 5187 51-29 — 008 88 29 4774 53'30 4+ 5'56 16 214
25 0 6 45 17 2989 29-27 — 012 88 6 14+51 19:10 + 459 16 223
97 0 5 274 24 4529 4520 — 009 87 19 1557 1860 + 298 16 2-38
[} 0 5 88 28 28-92 2320 — 002 —_— — — 16 2-
ng 0 4 504 82 1926 124 — 0°02 —_— — _ 16 3-18
80 0 4 321 85 89-44 3036 — 0:08 8 9 960 12:00 + 240 16 245
81 0 4 137 89 17:59 1758 — 0:01 86 45 5185 57170 + B85 16 1-35
. . . . . . 16 2'80
Aprl 1 O 8 B854 0 42 5575 55'90 + 015 85 22 45°16 4800 + 284 .
8 0 8 106 50 12'88 12:91 + 008 —_— — — 16 170
6 0 2 2846 1 1 984 959 + 005 —_— —_ _ 16 1718
7 0 2 04 4 48838 48'86 + 008 S — — 16° 0-00
9 0 1 860 12 840 804 — 086 —_— —_ — 16 263
10 0 1 192 15 48'07 4798 — 0'09 —_— — — 16 2-32
11 o0 1 2.4 19 2785 2818 + 0'83 81 36 42-19 41490 — 029 16 2:50
12 0 0 469 23 880 865 — 015 81 I4 4528 46 10 + 082 15 58-00
13 0 0 810 268 49-44 49'89 — 005 80 52 5769 5920 + 151 16 263
14 0 0 154 80 3029 80 47 + 018 80 31 24'13 21-40 — 273 }g g-gg
0 04 34 1187 1186 — 001 S —_ —_ ,
i? 2g 59 812 41 3577 3571 — 006 79 27 24-37 26-90 + 153 16 345
17 23 50 172 45 1819 1818 — 0°01 79 6 2839 2780 | — 059 }g g-ig
59 86 49 117 107 | — 010 —_ — _ :
ig gg 58 503 59 44-42 44~3g — 8'83 N8 25 339 420 + 081 ig :;_gg
8 878 56 28'13 28°1 -0 —_— — —
gg gg gs 1'9 2 7 42:06 49:06 0°00 w7 4 3536 35-80 + 044 16 208
94 28 5T 8509 11 2759 2769 + 010 76 44 60+06 5940 | — 066 ig g:gg
57 214 29 4771 4766 — 005 -— — — ’
:; gg 57 125 26 8523 8585 | + g'ég- ¥6 28 4760 46-80 | — 080 ig ggg
57 42 80 23-51 28-60 + O — — — '
3?, §§ 56 564 84 12:27 12:41 + 014 74 52 489 470 + 041 16 328
. - —_1 16 126
49°2 288 157 175 + 018 T4 34 733 580 1'53 :
May ; :g gg 4927 41 5159 5164 + 005 74 16 2360 92220 — 140 16 2_45
3 293 56 865 45 4190 4208 + 018 73 58 5464 5420 | — 044 16 g.gg
93 56 810 49 8299 8309 + 010 73 41 3961 42-00 + 2:39 16 o0
: 23 56 259 53 24-38 24'65 + 027 73 24 4639 4590 | — 049 ig ?—33
58 214 B7 1647 16'718 + 0381 _— —_ - _
g gg 56 176 8 1 919 946 + 027 72 Bl 4351 43 80 + 029 16 232




RIGHT ASCENSION AND ‘NORTi POLAR DISTANCE OF THE SUN,

xl
RIGHT ASCENSION AND NORTH POLAR DISTANCE OF THE SUN'S CENTRE, (‘Continued.)
. r of N. P, D. from N.R, D. Error of Mean
M“’?,E,‘;ﬁ,},f;:" of (f‘bmn mﬁon A ;b% f,m Eﬁ? A, Obmvati?:. from N. A. N. A, Hor, Bkl
1848. d. h m s h o m s N 5. °o 1 n 4 " '
May 8 23 56 146 | 8 5 27 268 | —007 72 35 36'47 8840 | + 198 16 U8
9 23 56 118 8 56 47 5647 000 | 72 19 5012 5080 | + 0-18 16 194
10 23 8 95 12 5072 50-81 + 009 72 4 1747 2010 | + 268 186 260
11 28 86 717 16 4548 451 | + 0238 R —_ — 14 270
12 23 56 68 20 41°19 4117 | — 002 71 34 1580 1400 | — 1'80 16 813
13 23 56 62 24 3710 3720 + 010 —_— — —_ e
14 23 56 62 28 3367 337 | + 010 71 . 5 2895 22:80 | — 165 16 3874
15 23 56 71 32 3117 3091 | — 026 70 51 82-11 2500 | — 711 16 3+48
16 23 56 78 36 2837 2861 | + 024 70 87 4875 4720 | — 055 16 3805
17 23 56 96 40 2671 2687 | + 016 70 24 3128 2910 | — 218 16 365
18 23 56 119 44 2568 2569 | + 006 70 11 31-96 8080 | — 1'16 16 204
19 23 56 146 48 24'83 2507 | + 024 69 58 54'53 5280 | — 18 18 210
20 23 56 178 52 24'64 2500 | + 036 J— —_ —_ e
22 23 56 264 | 4 02635 2660 |  +.0°15 _— —_ — —
23 23 56 318 4 2788 2807 | + 019 —_ —_ — —_—
24 23 56 3869 8 3004 3017 | + 013 — —_ —_ ——
25 23 56 430 12 32'68 8280 | + 012 68 50 20-85 21490 | + 105 16 078
26 23 56 49'8 16 3583 3591 + 008 68 40 1261 11'70 | — 091 16 1'80
28 23 57 40 24 43:38 4363 | + 025 — —_— —_ —
30 23 57 204 82 5297 5320 + 023 N —_ — 16 260
Jone 1 23 57 387 1 4 41 438 446 | + 006 — — — 18 2-43
4 23 58 83 53 23:82 2417 | + 085 67 25 3766 3620 | — 146 16 166
6 238 58 302 | 5 13891 3895 | + 004 67 13 26°94 1800 | — 894 16 288
7 23 58 410 5 4692 4675 | + 053 67 7 42'85 4470 | 4+ 185 16 216
8 23 58 524 9 54:23 5480 | + 057 67 2 8589 8560 | — 029 16 8418
9 23 59 42 14 261 308 | + 047 66 57 50°53 5070 | + 017 16 2-03
12 23 59 410 — — — 66 46 201 230 | + 029 16 808
13 23 59 580 — - — 66 42 58-45 5510 | — 885 16  2-50
20 0 1 97 55 3401 8421 + 020 66 32 5194 51:00 | — 094 16 312
2L 0 1 223 59 43-24 43713 | + 049 66 32 36°53 3710 | + 057 18 892
22 0 1 85| 6 35308 5324 | + 021 66 33 49:10 4800 | — 1410 16 2468
23 0 1 481 8 225 27 | + 049 66 33 2314 2380 | + 066 16 168
26 0 2 265 20 3034 8079 | + 045 66 37 39-45 3940 [ — 005 16 245
27 0 2 393 24 3978 3998 | + 015 66 89 5594 5400 | — 1'94 15 5758
30 0 3 156 37 587 636 | + 049 66 49 745 500 | — 245 18 042
Juy 1 0 3 275 | 6 41 1431 1476 | + 044 66 51 60 575 _— -
2 0 3 392 45 22:60 2268 | + 028 _ B _0 2_8_4 }g 8.22
4 0 4 14 53 38-02 3899 + 027 PR — —_ 16 048
5 0 4 123 57 45'45 45650 | + 006 S — —_ 18 0'42
6 0 4 219 | 7 1517 5236 | -+ 066 _— —_ —_ 16 232
7 0 4 3820 5 5897 56887 | + 060 — —_ — 16 334
isla g g 57-7 22 2039 2070 | + 081 — — - 18  1-88
59 54 4115 4164 | + 049 69 9 28 . . .
22 0 6 59 8 64084 4092 | + 008 ..._2 1 3110 + 1_9.7 ig 3.50
gi 8 g g-; 10 39-5'1 8959 | + 002 —_ — — 16 a.ﬁﬁ
. 14 8734 3768 | + 034 70 8 3054 3070 016 .
2% 0 6 101 18 3476 3522 + 046 70 21 18-08 19:60 i 1:52 ig ié’ﬁ
2 0 6 105 22 3177 3219 + 042 70 34 27-24 2820 | +4 096 18 2%
2T 0 6 109 26 2866 2858 | — 008 70 47 54'64 56:00 | + 136 18 1-96
28 0 6 100 30 2430 2437 | + 007 71 14715 4290 | — 425 15 59
30 0 6 6% a8 13-90 14:20 +. 080 _ —_ _ 16 o-“
31 o0 &6 42 42 812 821 + 009 71 .44 5467 5540 + 03 16 3‘3:
Aug, 1 0 6 08| 8 46 131 1'61 +.0:80 71 59 550 .
4 0 5 418 13 | 85 | hi0as | nmadsd190 | aree | T ose | 10248




OBSERVED AT THE MADRAS OBSERVATORY, COMPARED WITH THE TABLES.

RIGIT ABCENSION AND NORTH POLAR DISTANCE OF THE SUN'S CENTRE, ( Continued.)

Mean Solar Time of

Obacrvation,

1844, d,
#\M‘v 9
10
11
13
18
10
23
24
a5
v
a8
a1

Bept. 5
]
8
9

10
13
13
14
18
19
21
%
25
20
a7
a8

Oct. 1

Nov. 1

20

ccoosoDeDoooS™>

SESERNEEBERERSEY
22398

43

23
a3
a3
a3
a3
3
43
a3
a3
23
23
23
23
23

23
28
23
23
23
28
23
23
23
23
23
23
23

D

b~
&

O v e = WD W RN

SI5S888ERREES R2RE

&
139
538
560
46*
134
15
246
88
523
196
2!
85

1338
529
122
518
306
488
276
04
418
211
888
183
1741
571
870
17

20+
43¢
508
468
317
178
34
372
135
25
522
42-2
337
254

484
482
515
12+7
20-
234
387
508
68-2
387
862
146
56-8

.
A. R, from A, R, from | Error of N. P. D. from N.P.D.
Observation, N, N. A, Obscrvation, from N.DA. Eﬁ‘.’f Horl.l%d.
A. m. s 8. 8. o ton " " t o
9 16 4678 4616 + 003 ———— — —_ 16 118
20 3459 84+66 + 0-07 —_— — —_ 18 115
24 2185 22-00 + 015 74 46 19'88 19:30 — 058 186 3'16
B — — —_ 76 8 16'18 17-:00 + 082 16 1'86
89 2559 25'68 + 004 75 58 3852 8450 + 098 16 196
43 9'89 10°19 + 080 —_— — — 16 382
10 9 8467 858 — 009 — -— —_ —_
12 49°40 4948 + 0-03 78 556 59:04 5840 — 064 16 1-28
Is 29:39 2990 + 051 79 16 39:05 88:40 — 065 16 042
28 4977 49+68 — 011 — — —_ 16 015
— — —_ 80 19 3686 8850 + 164 16 188
38 2463 2483 + 021 81 24 245 230 — 015 186 274
11 0 842 8'38 - 009 83 86 2547 2340 — 2007 18 200
3 44-54 4470 + 0-16 83 58 4821 50-80 + 259 16 200
10 86+79 56-82 + 008 84 44 265 800 + 035 16 234
14 82:43 3264 + 021 — —_ —_ 15 59:14
18 8-28 8'80 + 007 — —_ _— 16' 164
25 1941 19-80 — 011 —— — —_ —_
28 54-07 5469 + 002 86 38 3148 8070 — 078 16 175
32 2097 8002 + 005 87 1 3508 8670 + 167 16 2:58
468 51440 51'33 — 007 88 34 32:58 81-40 — 113 16 3890
50 27-18 2077 - 041 88 57 4829 5180 + 301 16 033
57 377 8792 + 015 89 44 8579 36:00 + 021 16 1475
12 1 13-8% 1868 - 014 90 7 59:24 60:20 + 096 16 38'16
12 208 191 — 014 91 18 1774 15'90 — 1'84 16 135
15 88-58 8834 — 024 91 41 4041 41:00 + 059 16 298
19 1504 1504 0-00 92 5 543 530 — 018 16 188
12 33 4428 4409 - 010 93 38 2821 28:50 + 029 16 320
e — — 04 24 56'90 56°40 — 050 16 227
51 5720 5786 + 016 95 34 16°18 12:80 — 338 16 227
13 6 3935 $89%7 — 0'88 o7 b 32'99 8190 — 109 —
10 2078 20'55 - 021 97 28 881 8:00 —.0'81 16 814
14 294 2:62 -~ 032 97 50 3490 88:00 + 810 16 252
17 45°49 4523 — 0-26 98 13 144 1'50 <+ 006 16 1'67
25 12:80 1212 —_ 018 9857 2650 2740 + 090 16 530
32 4143 4140 — 008 99 41 25'36 22-90 — 246 16 188
36 2724 2696 — 028 100 3 830 8-30 0-00 16 290
40 1348 1320 — 028 100 24 46°'86 44'90 — 1-96 16 285
43 89-97 60'10 + 013 100 46 12+69 1240 — 029 15 56'25
47 4796 4767 — 029 —_— — —_ 16 225
51 36-26 8506 — 0129 101 28 38 97 38:30 — 067 16 4'65
14 30 1959 19+39 — 020 104 49 20°99 2100 -+ 001 16 140
40 1087 10 57 — 0110 106 8 1286 1490 + 208 16 225
50 10-50 1089 — Q11 106 21 1'08 390 + 287 16 166
15 6 18:00 18-0%7 + 007 107 29 3271 8060 — 2111 16 254
—— —_ — 108 1 5582 '$6:90 +'1:08 16 354
B6 474 4'38 — 041 —_— —_— —_ 16 326
89 1469 1485 — 034 — —_— —_— —_—
43 2538 2523 — 010 109 45 14°48 1390 — 058 16 856
47 87-82 86:94 — 0-88. 100 58 8772 86:10 — 162 16 812
56 804 , 280 — 024 —_— —_ —_ —_—
16 0 1718 1692 ~— 026 —_— —_ —_— 15 5796
4 32'19 3181 — 038 110 48 21-87 22:20 + 083 16 133
25 8741 5720 — 021 111 41 5081 4880 — 201 16 276




-

RIGHT ASCENSION ' AND NORTH POLAR DISTANCE OF THE SUN,

RIGHT ASCENSION AND NORTH POLAR DISTANCE OF THE SUN'S CENTRE, (Continued )

Mean Solar Time of A, R. from A.R, from | Emdr of N.'P.D from N.P.D Error of Mean
Observation, Observation, "N A N. A, Observation, from N. A. N. A. Tor. Semid.
; I
1848, d. k m. & h. m. s. s, s. o 1 4 " n ron
Dec, 3 23 50 305 16 43 1761 1724 — 087 118 17 496 650 + 224 16 310
4'23 50 565 47 3928 3867 — 056 — —_ — 16 300
6 28 51 465 56 2346 23°10 — 085 llh|89 344 310 — 034 16 8-20
v 23 52 128 17 0 4633 46-05 — 028 112 45 26°16 28-80 + 265 16 5938
8 23 52 394 5 961 944 — 017 112 B1 80°06 2770 — 236 16 4-54
12 23 64 30" | — - —_— 113 0 5271 5040 — 231 —_—
13 28 b4 59 — — — 118 14 3276 3230 — 045 16° 3-18
14 23 b6 286 31 3862 3795 — 05 113 17 4530 4_6'30 + 1-00 16 270
15. 23 58 bB74 86 418 879 — 084 118 20 3057 8220 + 1-63 —
16 23 56 267 40 30:04 29-86 — 018 — — —_ 16 0-24
17 23 58 566 44 56-68 5614 — 044 118 24 43+02 4000 — 302 16 2+60
18 23 57 '26-2 49 22-81 22-57 — 024 113 25 5827 6180 + 353 16 040
19 23 57 565 58 4978 49°14 — 059 118 26 55624 5620 — 004 16 3'43
20 23 58 263 58 1618 15°81 — 087 113 27 18-38 20-30 4 1-92 16 3-20
21 23 58 564 18 2 4292 4253 — 039 118 27 17-82 17-10 — 072 16 805
22 23 59 266 7 970 9-27 — /43 . 113 26 4302 45'60 + 2'58 16 0'64
24 0 O 9-7 11 3612 36-00 — 0r12 —_— —_— —_ 16 2-16
2T 0 1 262 24 b5-94 5567 — 027 — — —_ 16 3-18
28 0 1 658 29 22-17 21-91 — 026 — —_— _— 16 232
29 0 2 2586 83 48'567 4798 — 059 — —_— —_ 16 066
1849,
Jap. 1 0 3 BIS 18 49 467 4'88 — 014 —_— —_ -_— 16 B8-26
2 0 4 208 61 2978 29-39 — 0-39 112 655 4231 4270 + 039 16 198
4 0 B 155 19 0 1828 17-95 — 083 112 43 5742 57-30 — 0-12 16 208
8 0 7 08 17 50°12 4963 — 049 112 15 2+46 350 + 104 lé 372
10 ¢ 7 502 26 3276 32'89 — 036 111 57 58:02 58:40 + 038 16 3°10
M 0 10 248 56 43464 4302 — 062 110 44 5434 5560 4+ 126 16 254
19 0 11 2'8 20 B 1484 14'34 — 050 110 20 24-33 2570 + 137 16 176
22 0 11 546 17 5644 56°86 — 0'58 109 40 4792 4940 4 148 18 5912
23 0 12 102 22 867 8'16 — 051 109 26 49°46 53:10 + 364 16 2'40
24 0 12 250 26 20:03 19 68 — 036 109 12 32:22 35620 + 298 16 348
26 0 12 3893 80 3093 8040 — 0-53 108 57 53:50 5620 + 270 16 263
26 0 12 525 34 4078 40'31 — 047 108 42 56-94 5630 — 064 16 008
27T 0 13 50 38 49-84 4941 — 043 108 27°85-76 36-20 4+ 044 16 075
28 0 13 187 42 58'12 5767 — 0°4b _— -_— — 16 0-80
28 0 13 274 47 543 508 — 035 107 55 56°06 5660 + 054 18 196
30 0 13 374 51 11-98 11'66 — 032 107 39 36-07 37-80 4+ 178 16 374
31 0 18 467 55 1788 1789 — 046 107 28 1'11 0-20 — 091 16 354
Feb. 1 0 13 548 20 59 22-53 2228 — 025 107 6 3-58 430 + 072 16 4:80
2 0 14 25 21 3 2685 26-38 — 052 106 48 b51-68 5060 — 108 16 663
3 0 14 84 7 29'81 29-52 4 0-21 106 31 19-33 1930 — 0:08 16 1-96
4 0 14 147 11 3224 3190 — 034 —_— — _ 18 3-23
6 0 14 238 19 34-40 34:10 — 030 —_— _— — 16 188
7T0 14 272 23 34'38 34:00 — 038 105 18 23-65 26:40 + 275 16 207
8 0 14 298 27 33-53 33'08 — 045 104 59 82-07 3340 + 1-38 16 2-94
9 0 14 311 81 8145 31-37 — 008 164 40 2563 2530 — 038 15, 59+66
10 0 14 326 35 2946 28-86 — 0°59 104 20 58:15 6260 4 445 —_—
11 0 14 828 39 26-22 2560 — 0'66 B — — — —
12 0 14 320 43 21'95 21-55 — 0740 103 41 3342 8430 + 088 15 5856
13 0 14 309 47 1745 1679 — 066 103 21 2651 29-80 + 329 16 2-12
14 0 14 285 51 11-64 11:28 — 086 —_— — — 16 2-86
16 0 14 2538 66 4-93 506 + 0-12 102 40 36+66 42 00 + 544 16 1-00
16 0 14 219 58 5808 58-10 + 007 102 19 5784 59-40 4 146 16 2:58
17 0 14 183 22 2 5104 50-46 — 0°68 —_— —_ — —_—
18 0 14 134 8 42'69 '42°13 —= 086 — _— — 16 135




OBSERVED AT THE MADRAS OBSERVATORY, COMPARED WITH THE TABLES w0

RIGIT ABCENS8ION AND NORTII POLAR DISTANCE OF THE SUN'S CENTRE, ( Continued.)

Mero Solar Time of A R, from . R. from

(bsorvation. Obsurvation, A N. f’ E%?rA.Of Nb]fs'er]v)éu?rim fr:gilPﬁPL E::TfOZ?f Iloygae?nld.

1849, d. A m. & h m. s s s. o 1 n N " 1on

Feb. 18 0 14 78 | 22 10 3307 8318 + 008 101 16 40.71 42-20 + 1-49 16 298
20 0 14 17 14 24:03 2348 | — 058 100 55 12-51 1480 | + 229 16 1-62
21 0 13 546 18 1848 1812 — 081 —_— —_ — 15 59-52
$2 '0 18 405 22 193 216 | 4 028 | 100 11 4721 | 4980 | + 259 18 2:58
23 0 13 888 25 5078 5058 | — 018 99 49 54:06 5320 | — 0°86 ——
24 0 13 3800 20 38-41 8882 | — 009 — — — —
9% 0 18 204 83 2585 25:50 + 015 _— — — 15 5887
26 0 18 104 37 1185 12:09 + 024 98 43 1025 11:50 + 128 16 270
7 0 18 89 40 5769 58:09 + 040 98 20 4195 4170 | — 025 16 087
o8 0 13 402 44 4371 43'54 — 017 97 58 081 470 + 3-89 16 2-88

Mar. 1 0 1% 3876 | 22 48 2868 2842 | ~— 0'26 97 85 18717 2100 + 228 16 146
g o0 18 958 52 18+11 1278 | — 0'88 97 12 2645 8070 + 425 16 207
8 0 18 188 55 5688 5668 | — 025 96 49 8234 8450 + 2'16 16 210
4 0 11 596 59 4028 8999 | — 024 —_— —_ — 18 2:14
5 0 11 461 | 23 3 2320 2288 | — 034 08 8 2471 as50 | + 079 16 087
8 o 11 817 7 589 531 — 008 95 40 1268 ig50 | + 082 16 290
7 o0 11 174 10 4760 4'7'80 — 080 — —_ — 16 170
8§ 0 11 84 14 29-06 2890 | -~ 018 94 53 8356 3640 + 284 16 880
9 0 10 471 18 1020 10012 | — 014 94 80 1202 1190 | — 012 16 247
10 o 10 3813 21 5101 5098 | — 008 94 6 4811 4410 + 0-99 16 213
11 o 10 1858 25 8200 8149 | — 0561 N —_ — 16 194
12 0 9 87 29 1141 1172 + 081 98 19 89-00 8070 + 070 15 59:07
13 0 0 434 82 5167 5185 | — 002 02 56 169 390 + 2-21 186 863
14 0 9 2538 86 3108 81-82 + 094 02 82 25-50 2610 + 0'80 16 480
15 0 o 83 40 1049 1074 + 025 82 8 4278 46'60 + 882 16 416
14 0o 8 B8 -_— — —_ .01 48 46 | . 590 4+ 114 ——
1M 0 8 3832 47 2446 2808 + 049 91 21 2148 2440 + 2-02 15 5838
18 0 B 150 51 787 79 + 042 — —_— — 10 015
19 0 7 &8l %4 40'30 4648 + 009 90 33 5599 5990 + 391 10 607
20 0 7 401 B8 2483 25:02 + 019 90 10 1558 1790 + 232 16 265
91 0 7 3218 0 2 308 843 4+ 040 89 46 3560 86:60 + 100 16 108
28 0 7 3B 5 412 4173 + 049 89 22 5624 5610 | — 0°14 15 59+00
24 0 0 374 12 5819 5811 | — 008 88 85 8581 89'40 + 859 16 148
25 0 6 B8 16 3604 36-22 + 018 — — — 16 080
2 0 5 504 20 14412 1420 + 017 —_— — — 16 214
a7 0 85 31 23 5193 52:35 + 042 —_— — — 16 028
28 0 5 133 87 3008 8080 + 086 _ — —_— 16 328
2W 0 4 548 31 801 Hdd + 043 86 88 11-01 1090 | — 0.11 16 118
80 0 4 864 84 4613 46'53 + 040 86 14 5053 5150 + 0.97 16 4'87
31 0 4 179 3y 2417 24'67 4+ 050 85 51 35'63 3680 + 0.67 16 878

Apil 1 0 4 04 | 0 42 32l 288 | — 083 —_— — — 16 135
2 0 3 414 45 4067 4118 + 051 85 & 1708 2080 + 825 16 880
3 0 3 9231 490 1892 1959 + 067 84 42 2181 20010 | — 121 18 59'20
4 0 3 549 52 BR08 5812 + 004 —_— — —_ 16 148
5 0 2 478 56 3636 8680 + 054 88 56 8528 8710 + 182 16 5506
6 0 2 303 | 1 01561 1566 + 005 —_— —_ — 16 186
7 0 2 180 8 5479 541 | — 008 — —_ — 16 1775
9 0 1 381 11 12:88 1848 + 060 82 26 2884 20-80 + 0°46 16 234
10 & 1 213 14 52:87 5325 + 068 83 4 1527 15:60 + 088 16 177
11 0 1 48 18 8261 83-80 + 069 81 42 978 9:80 + 007 18 5843
12 0 0 493 22 13:08 1863 + 0'80 81 20 861 12:80 + 3:69 16 2:93
18 0 0 83¢ 25 5404 8429 + 025 —_— ~— — 16 827
14 0 0 174 29 3472 3581 + 059 80 36 43-20 43-30 + 01 16 057
18 0 0 28 33 1668 1667 + 002 —_— — — 15 50-08
18 23 59 4838 86 E8T1 5840 | — 081 79 58 48:85 5120 + 2'85 15 Eo“T7
16 28 59 236 40 4046 4050 + 004 79 32 39'16 3970 + 0'54 16 210




xliv

RIGHT ASCENSION AND NORTH POLAR DISTANCE OF THE SUN,

RIGHT ASCENSION AND NORTH POLAR DISTANCE OF THE SUN'S CENTRE, ( Confmued )

I
j -

, »
Mean Solar Time of A.R from | A. R, from | Error of N P. D. from N. P.D. Erfor of * Mean
QObs¢rvation, Observation, N. A. N. A. Observation. from N. A. N A. Hor. Semid,
1849. d. h. m. s, A m s s s, o I u n " rn
April 17 23 59 192 | 1 44 2260 2304 + 042 79 11 8702 88'60 + 158 16 170
18 23 &9 6° —_— - — 78 B0 48'66 4800 — 066 15 5867
20 23 58 400 556 3391 8309 + 018 "8 9 3Tsl 89'90 + 2:39 16 4°47
29 93 58 155 | 2 8 147 2:00 + 053 — — —_— 16 088
23 23 58 42 6 4675 4714 + 039 7 9 2512 2560 4+ 048 15 8777
24 23 57 538 10 32-82 8273 — 009 76 49 4476 4550 ¥ 04 16 770
25 28 57 434 14 19:01 1881 | — (‘20 76 30 16-92 1850 + 158 16 8:80
27 23 7 231 21 51'66 52:41 + 075 75 52 1:88 4+80 + 294 16 4-50
28 28 5; 14'9 25 4009 8996 — 013 —_— —_— — 16 126
20 23 5 60 29 2768 28900 + 032 75 14 44'68 4710 + 242 16 514
30 23 56 584 . 83 1656 16-57 + 001 74 56 2847 29'90 + 143 16 2-56
May 1 23 56 509 | 2 87 566 565 — 001 74 38 2398 2760 4 367 16 356
2 23 56 489 40 5521 5526 + 005 74 20 36-52 4070 + 418 16 880
3 23 86 3878 44 4555 4539 | '— 0-16 —_ — - 16 338
4 23 56 3i6 48 35'93 8600 | + 016 73 45 5135 53:80 + 245 16 3-38
5 28 56 262 B3 2707 2784 + 027 —_— — —_— 16 335
6 23 5 217 . 56 19'17 1915 — 002 73 12 841 1150 + 309 16 3805
7 23 66 177 | 8 01167 1168 | — 0-14 72 55 4392 4530 + 138 16 176
8 28 56 142 | "4 410 449 — 021 72 39 35'68 '86°10 + 042 16 8-27
10 23 56  $1 ‘X1 5178 521 4+ 041 72 8 862 9'90 + 128 16 3-82
12 23 56 52 A9 4198 . 4220 | .+ 025 _ —_ — 16 013
13 23 656, 43 28 3749 88-12 + 063 — —_ — 16 090
14 23 56 477 27 8453 8462 + 009 71 8 51'86 5430 + 244 16 2-96
15 23 56 53 81 31-64 8171 + 007 70 54 5236 62'10 — 026 16 488
16 23 56 6'3 85 29:20 29-41 + 021 70 41 723 920 + 198 16 2-80
17 23 56 82 39 2768 2768 000 70 27 49274 4590 + 316 16 2-82
18 28 56 107 48 2679 2651 — 028 70 14 89'12 42-30 + 318 16 3-85
20 23 56 16'4 b1 2564 2680 + 085 69 49 3436 85-80 + 144 16 534
22 23 56 240 59 2725 2744 + 019 69 25 5077 51-60 + 083 16 476
24 23 56 352 | 4 7 300 81:06 + 0'86 69 3 3116 8180 + 064 16 280
25 23 56 413 11 3334 8362 + 028 68 52 54'67 54 20 — 047 16 2-83
26 23 56 481 15 86™71 3665 — 006 —_ —_ —_ 16 478
27 23 56 545 19 3966 4018 + 047 68 32 4263 4470 + 2:07 16 050
28 23 57 20 23 4380 4406 + 026 —_ — — 15 58'03
81 23 57 27 —_ — —_ 67 56 53'85 5460 + 078 16 294
June 1 23 57 36 —_— _— — 67 48 52'87 54:20 + 138 16 208
3 23 57 547 | 4 48 1595 16°21 + 026 67 34 339 330 — 009 16 2'92
4 23 58 48 52 22:61 292:86 + 025 _— — — 15 59-88
6 23 58 258 | B 0 3682 8717 + 085 67 14 42776 4370 + 094 16 525
7 23 58 372 4 4476 4478 + 002 67 9 206 4-80 + 274 16 1-30
10 23 59 12 S — — 66 54 3158 32-80 + 1-22 16 130
12 23 59 360 25 2649 2680 4+ 081 66 46 52'14 53-10 + 096 16 3-92
18 0 o0 4o - — —_ 66 34 54'86 5360 — 126 16 385
19 0 0 B3 _ —_ —_ 66 33 4526 4890 — 1'36 16 182
21 0 1 190 58 42-30 4268 + 023 66 '82 41-92 8860 — 333 16 303
24 0 1 580 | 6 11 1108 11-36 + 028 _— —_ -_— 16 312
2% 0 2 363 23 3914 39:24 + 010 66 39 1769 17-80 + 011 16 352
2 0 3 11 31 57:09 56-98 — 01} 66 44 4435 4830 + 395 15 59-58
Juy 5 0 4 88 | 8 56 4428 4420 — 008 67 11 4:42 8-70 — 072 16 170
6 0 4 189 | 7 05095 5099 4+ 004 67 16 4894 5030 + 136 16 4478
7T 0 4 288 4 574D 5745 — 004 67 22 5622 60°60 + 438 16 274
10 0 4 B57 17 118 1460 + 0742 67 43 51-58 52-00 + 047 16  4-47
n o 5 45 21 19-48 '19°52 + 003 6751 31-02 8550 + 358 16 194
12 0 5 123 25 23-90 2403 “+ 013 - 67 59 42-14 4180 — 084 16 3870




OBSERVED AT TIIE MADRAS OBSERVATORY, COMPARED WITII THE TABLES. xlv

RIGIIT AMCENSLON AND NORTII POLAR DISTANCE OF TIIE SUN'S CENTRE, (Contrnued.)

Muan Bolur Tine of A. R, fro
Obsarvation, Obsarvation. A‘R' ﬁf" n| Brorof | N P D fom | NPD | Brrorof Moan
N. A Ob
o . By sorvation, from N. A. N. A. Hor, Bemid.
1849, & h o m. 8 he nm. & s
July s o 8 158 N a0 27.‘97 2é-10 g.. o ! n " " ]
14 0 5 206 A T B (- o B o - B e
18 0 b s 578411 | 3485 | + 076 280 | 4+ 007 | 18 A
- 41 3725 7. . — — '
iz 0 5 4 45 30-61 4 i 68 86 6098 | 5200 | + 103 R
Bard B3 4201 | 4286 08 . o — '
piiE BEE) BRIGE) siwe) em)ogom)om
1 43:07 4328 | + 016 69 29 1515 1450 | — 066 16 180
Aug. 4 0 8 4P —_— — —
Z : 5 3 o e | 1 | — o 72 42 4456 | 4420 | — 036 16 481
228 12 187 18¢ | — 008 : ™ -~ '
12 g i é#g ’lag 32'98 4998 | + 005 ;2 42 :é-;g gal)-ig : (1)33 16——---1"’0
: B4 | 955 | + 00 : . .
{81 EER) R R AdERL IR TR S,
27 4 4580 | 4493 | — 037 . 3 0 )
1ot ) gR) R CE) nem oam)clm) 40
‘ 42 1580 | 1518 | — 012 78 . : . )
BioE| BEROERICH) BREM s Ci g
p 1 5198 | + 091 w7 50 1182 | 1940 | + '
9 0 g 43 43060 | 8389 | + 090 8 10 1 40 | + 058 | 18 256
890 | 1720 o :
23 0 8 891 81586 | 1582 024 78 8 + 080 e 0%
— 0 80 . . .
2| MEE)ERICH) REm mim dw
» 0 o 3 e | soas | o ooma | O el 481 B ia
0 187 7 81" : ' . » o '
87 81410 | 8169 | -+ 050 8118 41449 | 4520 | + 871 16 162
Mop. 8 23 8§ B3 | 1062 178 152 | — 02 : -
s 1 88 874 55 3843 | 8883 | — oo 6240 1740 | 2180 ) + 360 10 2B
3 817 —_— — — : » e '
12 23 45 B3 94 9647 | 92666 | + 018 63 80 5201 | 8290 | + 069 16 104
ig 43 55 329 26 236 291 | — 015 —_— — — 16406
93 &4 30 — - — 87 : 15 30
I 23 B4 93 | 11422468 | 92418 | — 0%0 o ' 5os | 2690 S B
19 21 53 871 40 3564 | 8519 | — 035 2 53 1504 | om0 | ¥ owe 16 21¢
20 23 & 60 53 1008 | 1076 | — 0:20 2o 12 3005 | 8040 | + o1 16 214
91 23 B2 454 BG 406719 | 4642 | — 087 o 50 g1 | 5960 | 1 a4 16 124
93 43 s @H | 12 38817 | 8801 | — 016 A m | aes | A& M
95 23 61 224 11 981 | 1010 | + 029 N toar | ses0 | T ool 18 8o
gg ga o1 22 14 4612 | 4638 | - 026 —— — 68 16 512
3 50 426 18 9208 | 2288 | — 013 | 9159 2658 | 2760 ER
98 23 50 226 21 595 : ~ - - + o2 16 102
s | 5953 0:00 92 22 4864 | 5050 | + 1-80 16 425
O 1 20 40 aB0 | 12335140 | 5113 | — 027 | 93824984 | 40
2 83 40 60 86 28'88 | 2891 | + 008 | 98 56 839 b9 i 9:48 —
7 23 47 881 64 4351 | 4383 | — 018 | 95 51 3259 8460 | + 201 o oo
9 23 47 60 | 18 2 442 wor | —oss| e6sTislT | 1740 | + 2.8 16 227
10 23 48 506 5d5es | 46 | — o083 | 97 0 0l4 120 | + 108 o o
11 23 46 887 09714 | 9678 | — 038 | 97 22 8740 8950 | '+ 210 T
18 23 46 208 13 874 887 | -+ 013 v _ 18 102
14 B 4 80 16 5139 | BLS1 | + 012 _ y— — 18 s
36 20 8458 3473 | + 014 98 29 5783 5680 | — 05 :
1 93 45 176 814890 | 47178 | — 042 | 99 86 1185 oe0 | — Toe | 16 es
14 23 48 05 55 8360 | 8382 | — 0928 | 99575605 | 8800 | + 1.98 16 263
21 23 44 873 465399 | 53T | — 028 | 101 22971 2800 | — 1m 6 s
2% 93 46 269 %0 4215 | 4183 | — o032 | 101233673 | 8860 | + 1.88 18 800
23 23 44 218 243101 | 8060 | ~ 041 | 101 4438595 | 3880 | 4 285 16 308




RIGHT ASCENSION AND NOB:T& YOLAR DISTANCE OF THE RUN,

RIGHT ASCENSION AND NORTH POLAR DISTANCE OF THH SUN'S OENTRE, ( Confinued.)

Mean Sclar Time of A. R. from A.R from | Error of N®P, D. from N. P, D. Error of Mean
Observation, Observation, N. A. N. A, Observation, from N. A. N. A, Hor. Semad.

. d k. m. s k. m. s. 8 5 o 1w r 1" 1o

.25 28 44 81 14 2 10'90 1020 — 070 102 26 583 6-80 + 047 —_—

28 23 43 5a-9 13 4565 4504 — 0'61 108 26 47-99 4960 + 161 16 1-98
29 23 43 49-3 17 38-22 88-16 — 006 108 46 40-83 8890 — 1-93 16 0-86
30 23 43 468 21 8225 82-04 —' 021 104 6 12-86 1510 + 274 16 087
31' 23 48 44-9 25 26-94 2673 — 021 104 25 36-97 87-60 + 063 16 ' 1-83

1 23 43 ' 439 14 29 23-48 22-31 — 07 104 44 43-40 46-80 + 290, 16 316

2 23 43 436 33 1881 18-52 — 029 106 3 8958 40'60 + 107 _

8 28 48 59-9 57 14°47 14:04 — 043 106 51 43-16 42-90 — 026 16 267

9 23 44 58 15 1 16-87 16-30 — 087 107 8 47-58 4570 — 1-88 16 3-96
11 28 44 196 9 23-84 28-43 — 041 107 41 58-10 5830 4+ 0-20 16 92:88
12 23 44 o7y 18 2853 2829 -— 024 107 58 678 7-80 + 0'56 16 3845
18 28 44 360 17 3429 84-02 — 027 108 13 58-81 57-50 — 181 16 243
14 28 44 469 - 91 4092 40-59 — 0-33 108 29 28-98 28-40 — 058 16 '1-18
18 28 45 348 88 1574 1526 — 048 109 28 1002 12-70 + 268 16 1-08
19 28 45 494 42 26'34 2597 —'0-87 109 42 2'98 170 — 128 16 2'60
20 23 46 4'8 46 87 85 8748 — 087 109 55 28+54 29°20 + 066 16 1-42
21 ‘23 46 19-9 50 50-02 4979 —10-23 110 8 84-05 84-90 + 0'85° 16 243
23 28 46 536 59 16°98 16-68 — 025 110 88 88-10 8900 — 0°10 16 0 64
25 23 47 807 16 7 4728 46-58 — 065 110 57 10-94 11-20 + 0°26 16 265
37 23 48 90 16 19-64 19-87 — 0-2%7 111 19 880 8-90 + 010 16 095
28 283 48 807 20 87:09 36-82 — 027 111 29 80-82 81-50 +' 1-18 16 4°23
20 283 48 528 2¢ 55-81 854-95 — 0'386 111 39 82-40 2960 — 2'80 16 186
80 28 49 14-8 29 1892 1374 — 0’18 111 49 0-24 2-80 + 2:56 16 285

2 23 50 07 16 87 5360 5328 — 0-32 112 6 B3-48 6860 + 012 _

8 23 50 24-8 42 14-23 13-97 — 026 —_— —_ — 16 198

4 283 50 495 46 85°56 8525 — 0'81 112 28 1-88 180 + 057 16 073

7 238 52 67 59 4266 4241 — 025 —_— — —_ —_—

9 23 53 11 17 8 3034 2969 — 0865 112 55 41-61 41-70 -+ 0:09 16 263
10 28 58 928-4 12 5495 58-99 — 026 118 0 5841 52:90 — B'51 15 5954
11 28 658 563 17 1874 1867 — 007 118 5 384'80 8670 + 1-90 186 155
12 23 64 24-8 21 43-98 48-73 — 0920 — — — 15 59:80
183 23 54 535 26 9-28 9-12 — 0'16 118 13 4196 4170 — 026 —
14 28 55 225 80 34:90 3417 — 0118 113 17 221 2-50 + 0-29 16 290
18 238 57 210 48 19-94 19-57 — 087 113 25 4450 45-80 + 130 16 1-98
19 28 57 508 52 46-36 46-12 — 024 118 26 46:48 4620 — 028 18 8-14
20 28 58 20° _— —_ — 118 27 18'98 1820 — 078 e —
21 28 58 506 18 1 39-44 89-3as8 — 008 —_— —_ —_ _
26 0 0 65038 19 2568 2558 — 015 — _ — 16 068
27 0 1 201 23 52-12 51'82 — 030 —_— —_ — 16 184

1 0 8 4590 18 46 0-24 011 — 018 _— — —_ 16  4-07

2 0 4 134 50 25-27 24-96 ~— 081 113 57 1-56 1-50 — 006 _—

3 0 4 41-8 54 49-84 4948 — 036 112 51 8087 28:90 — 1-47 16 38-65

4 0 5 9°0 59 14-10 18-62 — 048 —_— — — 16 3-45

5 0 b5 859 19 8 8770 3737 — 033 112 89 278 2-10 — 0'68 16 267

9 0 %7 208 21 8532 7'92 -— 060 —_— —_ —_ —_—
10 0 7 44-4 25 29-31 29-81 0-00 112 0 964 7-70 — 194 16 2-43
11 0 =8 o — —_— —_ 111 50 59-29 62:50 + 821 R
13 0 8 555 88 30-97 8001 ~ 028 —_— —_ — 15 58-27
14 0 9 174 42 48-82 4901 -+ 0-19 111 21 1462 1480 + 0-18 16 278
18 0 9 399 47 ey 7-82 — 085 111 10 30-02 29-40 — 0'62 16 2-80
16 0 10 0'9 51 25'54 24-06 — 058 110 59 1879 1960 + 081 16 2-52
17 0 10 210 55 42:23 41'90 ~— 0-88 110 47 4507 45-80 + 078 16 1-57
18 0 10 406 69 5847 5811 — 0-86. 110 85 4708 4880 + 122 16 276




OBSERVED AT THE MADRAS OBSERVATORY, COMPARED WITH THE TABLES. xlv
RIGHT ASCENSION AND NORTH POLAR DISTANCE OF THE SUN'S CENTRE, ( Confinusd.)
Mean Solar Time of A, R. from A. R. from | Error of N, P D. from N.P. D. Brror of Mean
Observation Observation, N. A, N. A, Observation, from N. A. N, A, Hor. Semid,
1850, d. h. m. 8 h. m. s s. s e 1 n " ren
Jan, 19 0 10 5§94 20 4 13:89 1367 — 032 110 28 26-47 2740 + 093 16 343
21 0 11 3849 12 42-58 42-20 — 038 109 57 3543 37-00 + 1567 16 4°'18
26 0 13 497 83 40°34 39'84 — 050 108 46 8548 8740 + 1'92 —
279 0 13 19 37 59°14 48 94 - 020 — — —_— 18 1-22
28 O 13 137 41 5752 §7:2] — 0381 108 156 43-32 4790 + 4-58 16 1'22
29 0 13 244 46 4-84 466 — 018 107 69 53:50 53:40 — 010 16 362
30 0 13 847 50 11-68 11-29 — 089 107 43 4006 39°60 — 046 16 38:30
Feb, 1 0 13 529 20 58 2240 9918 — 027 107 10 13+82 1560 4+ 178 16 478
2 0 18 597 21 2 2641 2688 ~— 0'0B 108 583 6°44 6'20 — 024 16 4-14
3 0 14 67 6 3003 2972 — 0381 —_— —_ — 16 182
4 0 14 126 10 32-45 82:81 — 014 106 17 5541 5470 — 071 16 3874
5 0 14 174 14 83'84 84-09 + 025 — —_ — 16 015
6 0 14 221 18 85°10 8508 — 002 105 41 8603 85+50 — 0+53 i6 218
7 0 14 258 22 3539 8527 — 012 106 28 195 180 - 045 16 298
8 0 14 289 26 3506 8469 — 087 —— ,— —_ 16 008
12 0 14 821 42 2449 24+49 0°00 108 46 23'86 2490 o+ 104 15 5762
14 0 14 296 50 1501 1478 — 028 108 6 769 840 o 071 ‘15 §9'93
15 0 14 269 54 892 8'79 - 013 102 45 89-98 4090 + 092 16 066
18 O 14 285 58 207 2:06 — 001 102 24 5850 6120 + 20 16 2256
17 0 14 -198 22 1 54" 8451 — 026 —— —_ —_ 16 095
18 0 14 147 5 46-38 4687 + 0404 101 48 6-256 670 + 045 16 1-82
19 0 14 95 9 3768 87°46 — 022 101 21 5182 5270 + 088 16 058
20 0 14 83 13 2796 2784 — 012 101 0 2909 28'80 e 079 15 89:00
21 0 18 567 17 1791 1765 — 086 100 38 52+22 5860 + 1-38 15 5908
22 0 18 488 21 656 8+58 + 002 100 17 1197 9°80 - 267 16 498
28 0 13 410 24 5528 5497 — 081 99 65 11-01 1560 + 4'59 15 5850
24 0 18 3822 28 42+99 4272 — 027 — . _— — 16 290
25 0 183 228 82 2964 29-86 + 082 99 11 840 160 -— 680 16 823
2 0 13 128 36 1670 1640 — 030 98 48 4064 4230 + 166 16 1+08
N 0 18 24 40 284 2-37 ~— 0047 98 28 13-80 1500 + 1'20 16 144
28 0 12 509 48 4785 4781 - 004 88 3 8606 40°50 + 445 15 5916
Mar. 1 0 12 3894 22 47 82-88 8379 — 0'16 87 40 5618 5890 + 273 16 284
2 0 12 276 81 1750 1712 — 0°88 97 18 975 . 1070 + 095 16 2'43
3 0 12 144 56 086 1-04 + 018 —— — —_ 16 6456
4 0 12 1 —_— —_ — 96 32 1876 1590 + 214 —
§ 0 11 481 28 2 27656 2749 -— 018 96 9 960 10-00 <+ 040 156 5988
6 0 11 844 6 1047 1007 — 040 96 45 5624 5900 + 278 16 178
7T 0 11 198 9 52:88 5224 — 014 95 22 4174 4840 + 166 15 5943
8 0 11 61 18 84:17 34-05 — 012 — —_ —_— 16 274
9 0 10 65038 17 1586 1547 -— 088 94 35 5972 5920 — 052 16 252
10 0 10 343 20 56°'44 5657 + 018 —_— —_ —_— 16 507
11 0 10 189 24 3729 8781 + 002 98 49 1-82 (] — 112 16 288
12 0 10 26 28 1773 1776 + 008 93 25 2829 2710 + 381 16 367
13 0 9 464 381 58+00 57°90 — 010 23 1 4887 5110 4+ 228 16 0567
14 0 9 297 35 3788 3776 ~ 007 92 38 988 18:00 + 367 16 286
15 0 9 126 89 1726 1785 + 010 92 14 8320 83:40 + 020 16 820
16 0 8 555 42 56+59 5669 + 010 91 50 4882 62:40 -+ 868 16 8'56
18 0 8 206 50 14176 1471 — 0-05 —_— — —_— 16 b587
19 0 8 25 b3 53°16 58:41 + 026 90 39 39-86 46°10 4+ 6°24 16 3-32
20 0 %7 44 57 8184 3194 + 010 90 16 228 410 + 187 16 8+05
21 0 7 271 0 11070 1080 — 040 89 52 2089 22:80 + 181 16 004
22 0 7 83 4 4843 48-54 + 011 89 28 89-10 4240 <+ 380 16 086
23 0 6 500 8 2664 2666 + 002 89 4 5895 638:40 + 445 16 0+44
24 0 6 818 12 494 46" — 027 — —_— —_ 16 008
260 0 6 134 15 43805 42'62 ~— 048 88 17 48'62 5100 + 2-38 16 117




xlvi

RIGHT ASCENSION 'AND NORTH POLAR DISTANCE OF THE SUN,

RIGHT ASCENSION. AND NORTH POLAR DISTANCE OF THE SUN'S CENTRBE, (Continued )
Mean Solar Time of A. R, from A R from | Error of | N®F, D. from N. P. D. Error of Mean
Observation. Obgervation. N.A N. A, Obeervatagn, from N. A. N. A, Hor. Bemid.
1849. d. A. m. h. m. s s, s o 1w o, " Lo
Oct, 26 23 44 14 2 1090 10'20 — M0 102'46 563 ©6°80 + 047 o
28 23 43 522 18 4566 46°04. — 061 108 26 47-99 4960 + 161 16 196
20 23 43 4938 17 38-22 8816 — 006 108 46 40°83 | 88-90 — 193 16 086
30 23 43 468 21 32-25 a2:04 — 0"81 104 6 1236 1510 o+ 274 16 037
31 23 43 449 25 2694 2678 — 021 104 258 8697 8760 -+ 068" 16 133
Nov. 1 283 43 439 14 29 2248 22-21 — 6427 104 44 43'46 4630 + 290 16 8-16
2 23 43 4386 33 1881 18'52 — 029 105 3 8968 | 4060 + 107 —_—
8 23 43 599 57 14-47 14:04 — 043" 106 5i 4316 ° 42:90 — 026 16 267
9 28 44 16 1 16-87 1630 — 057 107 8 47:58 45'70 — 1'88 16 38'96
11 23 44 196 9 23:84 2343 — 041 107 41 5810 58-30 + 020 16 + 258
12 23 44.. 277 18 28+53 2829 ' — 094 107 58 676 730 4+ 056 16 845
13 23 44 3869 17 8429 8402 — 027 108 18 5881 57:50 — 181 16 2'48
14 23 44 469 21 4092 4059 — 033 108 29 2898 2840 — 058 16 113
18 28 45 384'8 38 1574 1526 — 048 109 28 10-02 1270 + 2'68 16 108
19 28 456 494 42 26-34 2597 — 037 109 48 298 170 | — 128 16 260
20 23 46 X 46 3785 87-48 — 087 109 55 28-54 29-20 + 066 16 142
21, 23 46 199 50 5002 4979 — 028 110 8 3405 84:90 + 085 16 248
23 28 46' 536 . 59 16'98 16+68 — 025 110 83 8910 39-00 — 010 16 064
26 283 47 3807 16 17 4728 46568 — 065 110 57 10'794[ 11-20 + 026 16 265
27 28 48 | 16 19-64 19-87 — 027 111 19 880 '8'90 + 010 16 095
28 23 48 30F | 20 8709 36'82 — 027 111 29 80'32° 81-50 4 1'18 16 428
29 .28 48 528 | 24 5531 | 5495 — 086 111 89 8240 2960 — 280 16 1'86
30 23 49 148 " 99 1892 1374 — 018 111 49 024 280 + 2;56 16 2'85
Dee.. 2 23 50 o7 16 87 538-60 5828 — 032 112 6 5348 53:60 + 012 —
8 23 50 248 42 1428 18-9% — 026 —_— — —_ 16 198
4 28 50 495 46 8556 8525 — 081 112 23 1:33 1:90 + 067 16 073
7 23 b2 67 59 42'66 42+41 — 026 — — —_ —_—
9 23 53 17 8 80'84 ' 2969 — 065 112 556 41-61 41-70 4+ 0409 16 268
10 28 658 284 12 54-28 53:99 — 026 118 O 5841 52-90 — b51 15 59-54
11 28 53 6568 17 1874 1867 — 007 118 5 384'80 86-70 + 190 16 155
12 23 54 248 21 43-93 4373 — 020 —_— —_ —_ 15 59-80
13 283 54 635 26 9-28 912 — 016 118 13 4196 4170 — 0°26 —_—
14 23 56 226 30 34:90 3417 — 018 113 17 2421 2'50 + 0-29 16 290
18 28 57 2140 48 19:94 19-57 — 087 118 25 44'50 45'80 4+ 1-30 16 198
19 28 87 508 52 4636 46°12 — 024 113 26 4648 46°20 — 028 16 814
20 283 58 20° —_— —_ —_ 118 27 18-98 1820 — 078 —_—
21 23 88 506 18 1 8944 89-38 — 006 " — -— — —_—
2 0 o0 508 19 25-68 2558 — 016 _— — — 16 068
27 0 1 201 28 5212 61-82 — 030 —_— —_ — 16 184
1850.
Jam. 1 0 3 450 18 46 0-24 0-11 — 013 —_— —_ —_ 16 407
2 0 4 134 50 25-27 2496 — 031 112 57 1-56 1-50 — 0°06 —
3 0 4 418 b4 4984 49:48 — 036 112 51 30-37 28'90 — 147 16 865
4 0 b 59 14-10 13-62 — 048 —_— -_ —_ 16 845
656 0 &5 3859 19 8 3770 37-87 — 033 112 89 278 2:10 — 0'68 16 267
9 0 7 203 21 852 792 — 060 — -_ —_ —_—
10 0 7 44 25 29-31 29-81 0-00 112 0 964 770 — 194 16 243
11 0 8 9 — —_— —_ 111 50 5929 62+50 + 321 —_—
13 0 8 856 38 30-27 30-01 — 026 —_— — —_ 16 5827
14 0 9 174 42 48-82 49:01 + 019 111 21 1462 1480 4 0'18 16 298
156 0 9 399 4 mer 7-32 — 055 111 10 3002 2940 — 062 16 2-80
16 0 10 09 51 25-54 24:96 — 058 110 59 1879 19-60 4 081 16 262
17 0 10 210 55 42-23 4190 — 033 110 47 4507 45'80 + 013 18 157
18 0 10 406 69 5847 811 — 0+36. 110 35 4708 4830 + 122 16 276




OBSERVED AT TIIE MADRAS OBSERVATORY, COMPARED WITH TIIE TABLES.

xlvi

RIGHT ASCENSION AND NORTII POLAR DISTANCE OF THE SUN'S CENTRE, ("Continusd.)

Mean Solar Time of A. R. from A.R. from | Error of N. P. D. from N. P. D. Error Mepan
QObservation. Observation. N. A. N. A, Observation, from N, A. N. A. Tlor., Semid,
1850. d. h. m. s h m s s, s, o t n " " oo
Jan, 19 0 10 594 | 20 4 1389 1357 — 032 110 28 2647 2740 + 093 16 343
21 0 11 849 12 42-58 42°20 — 038 109 57 35'48 87-00 + 157 16 418
26 0 12 497 33 4084 89'84 — 050 108 46 35'48 8740 + 192 —_
27 . 0 13 19 37 5914 4894 — 020 —_— —_ — 16 123
28 0 18 187 41 5752 5721 — 0481 108 15 4832 4790 4 458 16 1-23
a9 0 13 244 46 484 466 — 018 107 59 53-50 53-40 — 0°10 16 852
30 0 13 847 50 11:68 1129 — 039 107 48 40-06 8960 — 046 16 830
Febh. 1 0 13 522 | 20 58 22'40 22'18 — 027 107 10 18-82 1560 + 178 16 478
2 0 18 597 | 2@ 2 2641 26'33 — 008 106 58 644 6:20 — 024 16 414
3 0 14 67 6 80'03 29'72 — 081 _— — — 16 182
4 0 14 126 10 82 45 32'81 — 014 108 17 5541 5470 — 071 16 874
5 0 14 174 14 8384 8409 + 025 —_ — — 18 015
6 0 14 221 18 85°10 8508 — 002 105 41 36:03 8550 — 058 16 . 2-18
7 0 14 258 22 3589 3527 — 012 105 28 195 1-50 — 045 16 298
8 0 14 289 26 3506 84°69 — 087 ' — — e 16 008
12 0 14 821 42 24'49 2440 0+00 108 46 23'86 | ' 2490 + 104 ‘15 5762
14 0 14 296 50 15°01 1478 — 028 108 6 769 8-40 + 071, 15 5993
15 0 14 269 _ b4 892 870 — 013 102 45 89°98 40°90 + 092 16 066
16 0 14 2358 58 207 208 — 001 102 24 5850 61:20 + 270 16 225
17 0 14 198 | 22 1 5477 5451 — 026 — - — 16 095
18 0 14 147 5 4683 4887 + 004 101 48 625 670 + 045 16 1-82
19 0 14 95 9 8768 8746 — 0-22 101 21 5183 5270 + 088 16 058
20 0 14 33 13 2796 2784 — 0112 101 0 29:09 28'80 — 079 15 59:00
a1 0 18 567 17 1791 1758 — 086 100 38 52:22 5860 4 188 15 5903
22 0 18 488 21 656 658 + 002 100 17 1197 9:80 — 267 16 498
23 0 183 410 24 5528 54+97 — 031 99 55 11-01 1560 + 4:59 15 8850
24 0 18 322 28 42-99 4272 —_ 027 _— — — 16  2'90
25 0 13 223 82 29:64 2986 + 022 99 11 840 1'60 — 680 16 823
26 0 18 128 86 1670 16°40 — 030 98 48 4064 4280 + 166 16 108
a7 o0 18 24 40 284 2:87 — 04 98 26 13-80 15:00 + 120 16 144
28 0 12 509 48 4785 4781 — 004 98 8 36'05 4050 + 445 15 59'16
Mar. 1 O 12 894 | 22 47 8288 8279 — 0'16 97 40 5618 58'90 + 279 16 234
2 0 12 275 51 1750 1712 — 088 97 18 976 1070 + 095 16 243
3 0 13 144 56 086 1:04 + 018 —_— —_ — 16 645
4 0 12 1t _— —_— — 96 82 1376 15°90 + 214 —
E O 11 481 | 28 2 2765 2749 — 016 9 9 960 10°00 + 040 15 59'88
6 0 11 844 6 1047 1007 — 040 96 45 56'24 59:00 + 2778 16 178
T 0 11 198 9 52:38 52-24 — 014 95 22 4174 4840 + 166 15 5943
8 0 11 51 13 3417 3405 — 012 —_— —_ —_— 16 274
9 0 10 6038 17 1586 1547 — 038 94 35 5972 5920 — 0'52 16 2:52
10 0 10 843 20 5644 5657 + 013 —_— —_ —_ 16 507
11 0 10 187 24 3729 8781 + 002 98 49 1-82 070 — 112 16 238
12 0 10 26 28 1773 1776 + 003 98 25 2829 | 2710 + 381 16 867
13 0 9 464 81 58:00 57°90 — 010 93 1 4887 5110 + 223 16 057
4 0 9 29 85 3783 3776 -— 007 92 88 983 18-00 + 867 16 236
15 0 9 126 39 1725 1735 + 010 92 14 3820 838°40 + 020 16 820
16 0 8 b5% 42 5659 56'69 + 010 91 50 4882 5240 + 858 16 856
18 0 8 206 50 1476 14771 — 005 - — —_ 16 587
19 0 8 25 58 53-16 58'41 + 025 90 39 89-86 4610 + 624 16 382
20 0 7 447 B'7 31'84 81'94 + 010 90 16 2-28 410 + 187 16 3:05
21 0 7 271 0 110™0 10'30 — 040 89 52 20-89 2280 + 191 16 004
22 0 7 83 4 4843 48-54 <+ 011 89 28 39°10 42-40 + 380 16 0-86
28 0 6 500 8 2664 26'66 + 002 89 4 5895 6840 + 445 16 044
24 0 6 3818 12 494 467 — 027 —_— —_ —_ 