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DEFINITIVE DETERMINATION OF THE ORBIT OF COMET 1887 1V,

By FRANK MULLER.

This comet was discovered by Mr. E. E. Barxanp at the
observatory of Vanderbilt University, Nashville, Tenn., on
May 12. It wis then 0.5 in dinmneter, with a stellar nucleus
of the 11-12 magnitude ; about perihelion it was of the 9-10
magnitude, with a tail 2’ long; soon after it became ditfuse
and elongated in the direction north and south, and was last
seen by Mr. Barxarp on August 11, when its theorctical
relative brightness was 0.3.

1.  Preliminary elements, perturbations, and ephemeris. —
Several sets of elements were published, not resting however
upon suflicient data to indicate any deviation from a para-
bolie path. Finally, Mr. Ciaxnrer (stronomical Journal,
No. 160) noted that the observations could not he satisfied
by parabolic elements, From normal places for May 14,

. June 12, and July 12, he computed the following elements,

- definitive :

. preparation of the normal places.

which represent the observations closely, and are practically

T = June 16.66108 Greenwich M.T.
0= 13° ¥ 3”.71
Q — 245 13 16 .8 - 1887.0
{ = 17 32 53 4
log g = 0.1441634
log ¢ = 2.5009248
e = 0.9956014

Upon these elements I have based the ephemeris for the
That the differences he-

. tween the ephemeris and observation might contain only the

* applied to the eplhemeris.

errors of ohservation, the perturbations were computed and
All the planets from Mercury to

- Satwrn were considered ; the disturbances were small, and
- were chiefly caused by Jupiter, and by the Earth, with which

* apparition.

the comet was nearly in conjunction during the whole
The perturhations of the rectangular ecliptic
coordinates were computed for every eight days, and the

" corresponding changes in right-ascension and declination
. were as follows:
} .

© 1887 Gr, M.T. da dy Az J/f‘ A;/S

; May 10.0 —242 —73 — ) —6.44 +3.49
18.0 167 49 6 5.17 1.98
26.0 —106 —31 — 5 —3.72 +0.81

1887 Gr. M.T. Ja Jy Jz de 46
14 14
June 8.0 — 39 —17 —3 —227 +0.14
11.0 26 8 2 1.06  —0.08
19.0 7 2 1 0.27 0.05
27.0 0 0 0 0.00 0.00
July 5.0 6 2 1 0.25 0.07
15.0 25 9 2 0.94 0.27
21.0 57 20 5 1.96 0.56
29.0 99 86 9 3.17 0.89 °
Aug. 6.0 158 5% 15 4.48 1.21
14.0 —216 —84 —21  —5.78 . —1.52

To avoid introducing any irregularity in the interpolation
of the ephemeris, Je and 4§ were separately obtained for
every day. The masses and places of the disturbing planets
were taken from the Berlin Jahrbuch.

The reduction to apparent place was computed, by means
of the independent star-numbers of the dmerican Nautical
Almanac, for every four days. By interpolation this cor-
rection also was obtained for every day.

These corrections being applied, the following is the result-
ing ephemeris for Greenwich mean noon and midnight of
each day:

1887 «© b} log A
h m s [} J "
May 12.0 15 9 40.94 —30 56 47.5 9.6845
12.5 10 27.95 30 41 52.6
13.0 11 15.34 30 26 40.8 9.6790
13.5 12 3.12 30 11 11.9
14.0 12 51.30 29 55 26.1 9.6737
14.5 13 39.86 29 3Y) 23.4
15.0 14 28.82 29 23 3.7 9.6685
15.5 15 18.18 29 6 27.3
16.0 16 7.94 28 49 34.2 9.6634
16.5 16 58.09 28 32 24.4
17.0 17 48.64 28 14 58.0 9.6585
17.5 18 39.58 27 57 15.8
18.0 19 30.93 27 39 16.4 9.6537
18.5 20 22.67 2721 1.3
19.0 21 14.82 27 2 30.8 9.6491
19.5 22 7.36 26 43 43.7
20.0 23 0.30 26 24 41.5 9.6447
20.5 23 53.66 25 5 24.0
21.0 24 47.41 25 45 51, 9.6404
21.5 15 25 41.56 —25 26 4.2




@)

1887 h fﬁ 8 o d " log A 1887 h . s o ’6 1" log A
May 22.0 15 26 36.12 —25 6 2.5 9.6363 June 23.0 16 34 42.03 --128 7.3 9.6281
22.5 27 31.08 24 45 46.6 23.5 35 49.83 110 6.6
23.0 28 26.44 24 25 16.8 9.6324 24.0 36 57.61 0 52 22.6 9.6316
23.5 29 22.20 24 4 33.5 24.5 38 5.35 0 34 55.2
24.0 30 18.36 23 43 37.0 9.6287 25.0 39 13.06 0 17 44.6 9.6352
24.5 31 14.90 23 22 27.7 25.5 40 20.74 —0 0 351.1
25.0 32 11.84 23 1 5.9 9.6252 26.0 41 28.86 +0 15 45.4 3.6389
25.5 33 9.17 22 39 321 26.5 42 35.93 032 4.6
26.0 34 6.88 22 17 46.7 9.6219 27.0 43 43.45 0 48 6.7 9.6428
26.5 35 5.00 21 55 50.1 27.5 44 50.91 1 3514
27.0 36 3.48 21 33 42.8 9.6189 28.0 45 58.30 119 18.8 9.6469
27.5 37 2.35 21 11 25.2 .28.5 47 5.62 1 34 28.8
28.0 38 1.58 20 48 57.8 9.6161 29.0 48 12.87 149 21.4 9.6511
28.5 89 1.17 20 26 21.1 29.5 49 20.03 2 3 56.6
29.0 40 1.12 20 3 35.6 9.6134 30.0 50 27.12 2 18 14.3 9.6554.
29.5 41 1.43 19 40 41.8 . 30.5 51 34.11 2 32 14.7
30.0 42 2.08 19 17 40.2 9.6111 July 1.0 52 41.01 2 45 57.8 9.6598
30.5 43 - 3.08 18 54 81.3 1.5 53 47.81 2 59 23.56
31.0 44 4.41 18 31 15.8 9.6090 2.0 54 5451 312 32.0 9.6644
31.5 45 6.07 18 7 54.2 2.5 56 1.10 S 25 23.2
June 1.0 46 8.04 17 44 27.0 9.6071 3.0 a7 7.58 8 37 57.3  9.6690
1.5 47 10.84 17 20 54.8 3.5 58 13.94 3 50 14.4
2.0 48 12.93 16 57 18.2 9.6055. 4.0 16 59 20.18 4 2 14.4 4.6738
2.3 49 15.82 16 33 37.8 4.5 17 0 26.31 4 13 57.6
3.0 50 19.00 16 9 51.2 9.6041 5.0 1 32.50 4 25 24.0 9.6786
3.5 51 22,47 15 46 8.0 5.0 2 58.16 4 56 33.7
4.0 52 26.20 15 22 19.8 9.6030 6.0 3 43.89 4 47 26.9 9.6835
4.5 53 30.20 1.1 58 30.1 6.5 4 49.49 4 58 8.5
5.0 d4 54.46 14 34 39.7 9.6021 7.0 5 54.94 5 8 23.9 9.6885
5.5 53 88.95 13 10 49.1 7.5 7 0.26 5 18 28.0
6.0 56 43.07 13 46 59.0 9.6015 §.0 8§ 5.48 5 28716.1 9.6936
6.5 57 48.62 13 25 9.9 8.5 9 10.45 5 37 48.3
7.0 58 53.78 12 59 224 9.6011 9.0 10 15.33 5 47 4.6 5.6987
7.5 15 59 59.15 12 35 37.3 9.5 11 20.06 556 5.3
8.0 16 1 4,71 12 11 55.0 9.6010 10.0 12 24,64 6 4 50.5 9.7039
8.5 2 10,46 11 48 16.3 10.5 13 29.08 6 13 20.4
9.0 3 16.39 11 24 41.6 9.6012 11.0 14 33.36 6 21 35.1 9.7092
9.5 4 22.48 11 1 11.6 11.5 15 37.49 6 29 84.7
10.0 5 28.74 - 10 87 47.0 9.6016 12.0 16 41.47 6 37 19.5 9.7145
10.5 6 35.14 1014 28.2 12.5 17 45.91 6 44 49.6
11.0 7 41.68 9 51 15.8 9.6023 13.0 18 48.99 6 52 5.1 9.7199
11.5 8 48.35 9 28 10.5 18.5 19 52.53 6 59 6.3 '
12.0 9 55.15 9 5 12.8 9.6032 14.0 20 55.92 7 5 53.3 9.7254
12.5 11 2.06 8 42 23.2 14.5 21 59.16 712 26.2
13.0 12 9.08 8 19 42.3 9.6043 15.0 23 2.25 - 718 45.4 9.7308
13.5 15 16.20 7 57 10.5 15.5 24 5.20 7 24 50.9
14..0 14 23,43 7 34 48.5 9.6057 16.0 25 8.00 7 30 42.8 0.7863
14.5 15 30.73 7 12 36.7 16.5 26 10.66 7 36 21.6
15.0 16 38.12 6 50 35.5 9,607t 17.0 27 13.18 741 47.1 9.7418
15.5 17 45.58 6 28 45.6 17.5 28 15.56 7 46 59.8
16.0 18 53.12 6 7 7.2 9.6092 18.0 29 17.79 741 5.7 9.7473
16.5 20 0.71 5 45 40.9 18.5 30 19.89 7 56 47.1
17.0 21 8.35 5 24 27.0 9.6113 19.0 31 21.84 8§ 1221 9.7550
17.5 22 16.04 5 3 26.1 19.5 32 23.67 S 5 45.0
18.0 23 23.78 4 42 38.5 9.6136 20.0 33 25.36 8 9 55.9 9.7586
18.5 24 31.54 4 22 4.6 20.5 34 26.92 S 138 55.0
19.0 25 39.54 4 1 44.7 9.6161 21.0 35 28.35 8 17 42.6 9.7643
19.5 26 47.15 3 41 39.2 21.5 36 20.65 8 21 18.8
20.0 27 54.98 3 21 48.5 9.6188 22,0 37 30.82 8 24 5.8 9.7700.
20.5 29 2.82 3 2125 22,5 38 51.86 8§ 27 57.9
21.0 30 10.67 2 42 51.9 9.6217 23.0 39 32.78 8 31 1.2 9.7757
21.5 31 18.52 - 2 23 46.9 23.5 40 33.58 8 33 53.9
22.0 32 26.37 2 4 57.6  9.6249 24.0 41 34.26 8 56 36.2 9.7814
22.5 16 33 34.20 — 1 46 244 24.5 17 42 34.81 +8 39 8.3




(3)

1857 a4 o Dy log A

July 25.0 17 43 35.24 48 41 30.4  9.7872
25.5 44 35.56 8 43 42.8 _
26.0 45 35.76 8 45 45.4  9.7929
26.5 46 35.84 S 47 38.7
27.0 47 35.81 § 49 22.7  9.7987
27.5 48 35.66 8 50 57.7
28.0 49 85.40 S 52 23.8  9.8044
928.5 50 35.02 8 53 41.2
29.0 51 84.52 8 54 50.0  9.8103
29.5 52 33.92 S 55 50.6
30.0 53 33.19 8 56 43.0  9.8161
30.5 54 82.36 S 57 27.4
31.0 55 81.41 8 58 4.0 9.8219
81.5 56 30.35 8 58 33.0

Aug. 1.0 57 29.18 8 58 5.4 0.8277
1.5 58 27.89 8 59 8.6
2.0 17 59 26.50 8 59 15.7  9.8335
2.5 18 0 25.00 8 59 15.8
3.0 1 23.38 859 9.0  9.8393
8.5 2 21.66 8 58 55.6
4.0 3 19.83 8 58 35.7  9.8451
4.5 4 17.90 S 58 9.4
5.0 5 15.86 8 57 36.8  9.8509
5.5 6 13.71 8 56 58.2
6.0 7 11.46 S 56 13.6  9.8567
6.9 § 9.11 S 5H 28.3
7.0 9 6.65 8 54 27.8  9.8625
7.5 10 4.10 8 53 25.8
8.0 11 1.4 8 52 18.9  9.8684
8.5 11 58.70 8 51 6.8
9.0 12 55.85 8 49 49.5  9.8742
9.5 13 52.90 8 48 27.3
10.0 14 49.87 8 47 0.2 9.8800
10.5 15 46.74 8 45 28.5
11.0 16 43.52 8 43 52.1  9.8858
11.5 17 40.21 § 42 11.2
12.0 18 18 36.82  +8 40 26.0  9.8016

Comparison of part of this ephemeris with an ephemeris
computed by Mr. CuaxpLer showed small differences, which
Mr. CuaxprLir explained by stating that in the reduction to
apparent place he had used the British Noutical dlimanac, in

. which nutation-terms of short period are neglected.

2, Comparison-Stars.— The stars used lic between 30°
south declination, and 8° north declination. 'The positions
of all stars brighter than the ninth magnitude, between —2°
and +5°, have been kindly furnished by Prof. Konrazzi of
Nicolajew, and Prof. Boss of Albany, from their as yet un-
published A.G. Zone obhservations. The positions of the
stars north of +5° had not heen reduced, but I am indebted,
to Prof. Bruxs of Leipsic, for the apparent places of these
stars. With a few exceptions, all the positions from the
A.G. zones are the means of two or more ohservations. I am

MeaNx Praces ror 1887.0

also indebted to Mr. SxixNer of the U.S. Naval Observatory
for places from various catalogues.

South of —2° the southern limit of the Astronomische
Gesellschaft zones, I have collected nearly all the obser-
vations of the stars used; this appears desirable for the
detection of proper motion, and the elimination of accidental
errors. While a complete discussion is not warranted, some
system is necessary in combining these miscellaneous obser-
vations. 'The weights given below were assigned, taking
into consideration the accuracy of observation and the chance
of the effect of a proper motion too small to be detected.
These weights were used when the places depended on one or
two observations ; for three to six observations the weights
were increased by one-half; for seven or more observations
they were doubled, the systematic error of the catalogues
heing then probably in excess of the accidental errors.

For the sake of brevity, I have given only the adopted mean
place and the authorities upon which it rests. To indicate
the various catalogues the following abbreviations are used :

A. = Oeltzen’s Argelander. Weight }

A.G. = dstronomische Gesellschaft zones. Abbreviations
are attached to show the places of observations; Albany,
Leipsic and Nicolajew. Weight 2.

A N. = Star-places in dstronomische Nachrichten.

Ar. = Second Armagh Catalogue. Weight 1.

B = Bonn Observations, Vol. VI.  Weight

Br. = Brisbaue, Observations at Paramatta. - Weight §.
C, CZ = Argentine General or Zone Catalogue. 'Weight 1.

Cin. = Cincinnati Zone Catalogue. Weight .

Cp. = Catalogues, for the epochs 1840, ’50, '60, ’80, of
stars obscrved at the Cape of Good Hope. 1840-60, weight
¥4 1880, weight 1.

D. = Obscrvations made at Duansink, 1883.

G. = Gaottingen.  Weight 4.

Gr. = Greenwich. Weight §.
Weight L.

Weight £.
1884-85-86.

Weight 1.

L. = Lamont.

P. = Pulkowa.

R. = Radcliffe,

Si. == Santini. Weight 1.

Sj. = Schjellerup. Weight .

T. = Tacchini (Washburn Obs. publications).

W.Z. = Washington Zones. ‘Weight 1

Y. = Yarnall. Weight Z.

Comp. indieates that the places were obtained by a com-
parison with a known star.

The Washington zones were only used when no other
authority was available.

Weight 1.

Weight £

oF THE COMPARISON-STARS.

No. « h) Authorities. No. a i b Authorities.
h m 8 ] h m 5
1115 10 57.34 79 43 55.8 | A, C, Cp, o 0,8 Y 4 115 12 30.07 I 28 33 37’8 A,
2 11 3.17 30 3 38.6| A, C/ Y 5 12 51.25 l 29 29 22.9 | CZ
3115 11 45.84 | —30 47 40.8 | A, C, Cp 40, ’80 6 | 15 13 4.02 ‘ —29 41 39.4 | A, CZ




4)

@ 3 Authorities No. « 8 Authorities
o ! I h m s I
10 '18"48.31 | —27 52 33.5 A, B, C, C,p 80 6316 8 4.18 | —10 7 35’.'9 AN, W
14 34.81 29 7 8.1 (37 64 8 20.70 10 22 21.8 | W, Y
15 53.22 28 56 8.4 | A, Br,Cp’80,CZ, Y 65 8 87.90 9 26 55.5 | L, Sj
16 3.36 28 46 4.9 A, Cz . 66 9 28.64 8 4 9.6 | P, 8j
20 0.26 27 84 34.0 | A, C, Y 67 11 48.66 T 7104 W
21 20.73 26 44 23.0 | C 68 11 51.75 8 012.7| W
21 22.80 27 13 55.5 | CZ 69 12 44.00 8 47 82.7 | 8j
21 32.51 26 43 27.7 | C 70 13 b 45 6 35 51.1 | W
21 44.37 26 38 0.5 | CZ 71 16 7.66 7 21 85.2 | Comp
21 58.42 26 7114 | CZ 72 16 2.) 24 6 35 47.2 | W, §j
22 40.42 26 12 48.1 | A, CZ 73 16 55.00 6 56 80.7 | LL °
24 15.11 25 85 32.4 | Comp 74 18 12.54 6 9126 | W
25 15.94 25 30 50.2 | Comp 75 18 19.29 8 27 43.0 | Harrow Mer Circle
26 23.39 25 24 56.5 | A,C,Cp’80,WZ, Y 76 18 46.97 721 41.4 | Sj, W
26 28.38 24 6 21.5 | A,Cp’80, Y 77 18 54.40 5 47 29.7 | Comp
27 12.20 24 45 40.3 | A, Br,C, Cp» Gren Y 78 19 28.79 550 9.6 | -
28 23.36 24 43 31.1 | A, C,Cp’80, Y 79 19 37.28 5 88 12,5 | LL
29 27.78 24 14 42.3 } Comp 80 1) 48.78 550 9.5 L
29 54.76 2837 81 |B,C, T 81 20 17.93 425 6.1 8j
30 8.12 24 12 40.3 | CZ §2 22 48.21 511 88.2 | 8j, W
30 32.1-k 23 16 37.0 | A, AN, CZ 83 23 9.24 512 3.1 8, W
30 32.92 21 10 54.0 | Paris Mer Cirele 84 23 3745 5 2 53.0 | AN
30 36.63 24 2 34 | A, CZ ' 85 23 59.41 2 27 52,3 | 8, W
30 55.03 21 45 34.1 | C, D, Y §6 24 25,78 5 50 48.5 | AN, 8j, W
32 6.17 22 40 405 | A, C,'L, Y 87 24 44,44 4 25 2.6 Comp
32 25.3 22 6121 | WZ 88 26 13,57 3 43 20.5 | Comp
32 42.54 22 46 46.2 { A, AN, C, Y 88! 26 16.50 4 15 12.7 ¢ Sj
32 51.00 23 25 50.6 | C 88 27 38.61 3 8258 Comp
32 57.90 25 21 13.9 | C §9 5 192 335 3.1 AN, L
33 5.74 22 81 220 1 Y 90 B 46 36.4 ) I
33 36.09 23 26 59.1 | C,Cp a0, 0, Griz R 91 2 57 29.2 | Comp
33 44.76 22 7 5.6 | Comp 92 2 44861]C,D
84 8.62 21 14 115 | B 93 226 8.1 8]
35 13.61 22 54 25.2 1 A, B,C. T 04 2 48 51.0 | 8j, W
35 15.68 23 56 7.1 | A, C, LL, WZ 95 212 10.0 | Sj, W
36 45.10 20 44 14.3 | A, WZ 96 149 447 1 L
37 42.07 22 1 4.0 ] A, WZ 97 1 0163 G
38 5.40 21 0 39.6 | Comp 98 0 47 29.0 | AG Nic
40 28.87 18 46 48.8 | A 99 1 37 10,3 i AG Nic
40 47.39 20 6 40.4 | AN, B. Cin 100 146 39.8 1 8j, W
41 18.93 21 17 6.7 | Paris Mer Civcle 101 1 55 36.56 1 AG Nic
42 7.82 18 52 0.6 | A 102 0 28 56.4 A\
43 5.51 20 25 50.6 | A, AN, B, Cin 103 1 14 51.2 | Comp
45 7.86 18 35 409 | A, Y 104 — 1 43 56.6 ' AG Nic
45 47.33 18 5 46.8 | A 105 + 0 8401 B
46 46.47 19 47 419 1 C, Y 106 — 0 34 14.6 1 G, L
48 28.55 19 2533 | A, CZ. R, Y 107 123 46.2 1 B
56 13.19 13 29 47.6 { B 108 0 1 4.7 Comp
15 58 9.28 11 3 36.0 | AN, C, R, 58j, W, Y | 109 39 1.00 0 7 43.4 i AG Nic
16 0 46.38 11 59 40.5 | Gr 40, W 110 39 56.96 | — 0 38 16.6 ¢ AG Nic
1 2.65 12 49 46.0 | 5j 111 4134+ 0 6143 L
1 10.87 12 26 25.9 | C, R 112 43 10.53 1 5247 L
1 30.49 11 36 50.8 | W 113 b 3.3 2 6 38.5 : AG Alb
3 6.14 11 15 4.6 | Comp 114 4t 52.55 0 30 56.0 | B
3 6.59 12 4 31.9 | AN, 8j, WV 115 45 30.02 135 9.7 AG A
338.09 | 10 49 57.6 | 8i, W 116 45 40.97 124 33.1 | & (2 GI+8j)
4 38.89 11 46 13.2 | §j 117 47 40.13 1 32 10.4 | AG AlD
5 18.22 10 58 4.5 | Comp 118 48 26.83 2 22861 L
5 45.18 10 19 41.3 | B 119 50 22.22 1386 7.4 1 AG Al
5 49.49 9 46 13.3 | AN, 5j, W 120 51 30.66 3 20 21.5 | AG Alb
6 7.69 10 54 26.0 | Si, W 121 52 19.85° 1 231 23| W
16 7 85.11 | —10 17 134 | W 122 | 16 54 5.56 | +2 31 8.7 | AG Alb




No. o h) Authorities No. o b Authorities
L m s o [ " h m 8 C ] "

123 | 16 58 57.16 +2 55 27.4 | AG Alb 145 17 25 8.04 +6 51 3.0|B

124 | 17 4 380.38 5 2 48.3 | AG Leip 146 26 36.76 7 36 0.6 | AG Leip

125 5 7.55 5 31 19.2 e 147 28 4.41 715 29.3 ¢

126 7 2.80 5 2 45.4 ¢ 148 28 27.14 8§ 11 5.0 ¢

127 7 18.84 611 1.4 ¢ 149 34 29.64 7 51 50.0 ¢

128 8 11.42 H 56 32.6 ¢ 150 35 12.11 8 32 10.7 “

129 8 47.07 5 35 2.0 Comp 151 36 25.76 8 16 31.4 e

130 10 55.07 5 15 15.5 | AG Leip 152 37 32.46 8 6 49.8 | & (\V—f—LL)

131 11 21.54 5 58 23.9 | Comp 153 38 6.16 829154 B

132 13 21.41 6 12 17.2 | AG Leip 154 38 20.62 8 39 59.5 | AG Leip

133 14 18.38 6 40 4.2 e 135 42 8.30 8 35 22.7 e l

134 15 18.14 6 32 59.1 bk 156 45 39.37 8 33 41.9 ¢ ‘

135 15 21.47 6-48 21.4 o 157 47 29.06 8§50 7.2 B

136 15 54.89 632852 L, W 158 47 30.14 843 541 B

137 16 48.80 6 46 8.7 | AG Leip 159 | 17 49 59.13 8 55 15.5 | A.G. Leip

138 17 50.19 6 43 46.0 | Comp 160 1 18 8 29.90 8 56 441 | W

139 17 54.30 711 59.9 1 B 161 8 55.59 8§51 4.3 { A.G. Leip

140 18 55.62 6 87 26.7 | AG Leip 162 9 30.02 8 56 43.1 b

141 19 44.146 | 6 31 54.8 e 163 9 45.65 8 45 20,4 | 8§, W

142 20 2.40 | 6 45 49.0 ¢ 164 12 41.25 8§ 47 39.4 | Comp

143 20 51.72 7 41 42,6 b 165 15 36.34 8 34 40.9 | A.G. Leip

144 23 4.19 721 45,7 “ 166 | 18 17 17.22 48 43 5.4 e

145 | 17 24 8.62 | +7 36 36.2 | “

REMARKS.

3. The Cape Catalogue of 1880 gives a proper motion of +0%010
deduced from comparison with the Catalogue of 1840, hut the other
obsgervations do not sustain the determination.

7. A provisional proper motion of ——01.08 in § was used.

18. Prof. Korrazzi used a proper motion for this star and the
preceding one determined by comparison with Lacaille; Lacaille
not heing available T have used a provisional proper motion of
405,010 in a.

20. The S.P.D. of Brispaxe 5382 requires a correction of — 3/,

28. 'The deelination of Yannann 64235 is incorvect.  Prof. Frispy
has kindly given the correct declination for 1860, — 21° 397 9/°.6.

29, Lalande not heing available, a provisional proper motion of
4050035 in ¢ was used.

3.  Observations of the Comet. — On collecting all the
observations published, 313 were found available. The right-
ascensions and declinations given helow are the observed
values corrected for parallax and for the adopted places of
the comparison-stars ; Je and 44 are the differences (0—C)
between these values and the values given by the ephemeris.
The observations are arranged alphabetically with reference
to the place of observation. The name of the observer, the

59. Prof. Boss gives the proper motion as — 0%.009 and —0/.50
(4.7 137),

44, A proper motion, given in the Cincinnati Zone Catalogue, of
—0%0075 and — 0. 111 was used.

55. There appears to he a small negative proper motion in right
ascension.

66. The proper motion of 4 020112 and — 07514, given in the
Pulkowa Catalogue, was used. -

92. The right-ascensions given in LL, W, L, §j, C, D, and A.G.
Nie. are well satistied with a proper motion of --0%.028. The decli-
nations are very discordant but arce best satistied with a proper
motion of —0'".09.
aperture of the instrument used, and the place of the publi-
cation of the observations, are given. In many cases the
character of the instrument used was not stated; in these
cases it has heen assumed in accordance with the known
equipment of the observatory in question. [. denotes that
a ring-micrometer, and Mer. that a meridian circle, was
used, in other cases a filar-micrometer was employed.

Gr. MLT. « ; ] } Au I A0 % Gr.MLT. o 0 L de ’ A8 | *
Albany. Boss. 18 in. .J. 157, Algiers. Raypauvn. AN, 2788; B.4. Oct., Nov.
May hoom s o I I E] ! { ay v m § o 3 5
15,0500 | 15" 19™0048 1—30" 5 at0 | +0i28'— 5.3 | 2| 1030608 | 15 22" 2'87 | 2645 4704 | +1011 |— 35| 14
15.71082 1538.40 0 2859 26.3 |(—0.71| 4.1)1 9| 2087656 | 2340.76| 261019.6| 0.31}— 8.5 17
18.72316 20 46.43 | 2712 52.6 | +0.54 |— 5.2 | 151 921.36892 25 27.82 | 25 81 16.7 A9 1+ 0.1 18
23.71682 29 46,85 | 2355 30.0| +0.35 [+ 0.2 | 27| 23.87552 29 9.031 24 9 50.2 T4 l— 8.0 24
93.75353 { 15 29 50.83 |—28 53 58.9 | +0.21 }— 0.9 | 38} 24.37556 31 0.841 2827 51.0 05 6.21 28
May 15. Obscrvation doubtful. 25.41920 33 0.70| 2248 4.6 .83 2.6} 37
Algiers. Ramsauvp. 50 em. A.N. 2788; B.4. Oct., Nov. 2640731 84 54241 22 0 0.7 +0.06 571 40
Say 98.40828 ! 15 38 50.08 [—20 30 36.3 | —0.16 — 6.3 | 389
16.46698 | 15 16 55.830 |—28 33 4.L.5 | +0.53 |—11.6 l 10
18.89274 | 15 20 12.44 |—27 25 5.3 | +0.81|— 7.8 | 11




(6)

Gr. M.T. « | e de | as |k enmr | s | 40 | a5 |%

Algiers. Rampaup. A4.N. 2788; B.4. Oct., Nov. Besangon. Herique. 8in. C.R. XV. 13.

Aug, h m 8 o 1 8 t June I n & ot s
8.89656 | 18 11 46.86 |+ 8 51 26.9 0.00 |+ 4.8 |163] 18.43995 | 16 24 26.64 |— 4 23 )2'6 +0.53 |— ‘) 7 |88
9.35318 | 18 13 35.28 |+ 8 48 46.2 {(—0.93 [— 5.8) |164 20.44311 28 55.35 3 489.8 25 |—15.3 1 91
May 16-24.  Signs of parallax-factors for e changed. 21’0(.)8,1.1 3[1\ ?‘0‘4"? 223 28.2 83+ 0.2 195
May 26. Sign of 1§ changed. 22.45071 33 28.82 148 21.9 .80 |— 8.5 (100

B F 23.47095 35 46.57 11118.2 .68 9.0 1103
24.42892 1 16 37 56.13 (— 0 37 30.¢ A1 |— 7. _

Algiers. TrErizv. 50 em. 4.N. 2788; B.4., Oct., Nov. July_ ¢ 56.13 03730.91 +0.41 w9110

May 1 fo o , 16.45592 | 17 26 5.88 |+ 785 47.2] 4+0.74 {— 5.0 |146

2¢ 5 .62 |—28 535 11.2 1(—0.78 |—19.5 .

Jig ‘3{6??)% 15 ‘1)(6) ‘){l) 37 :)8,(_ %8 }(1) 1 (+8 f)g ig 8) %(1) July 16, 4 N.P.D. incorrectly added.
19.41858 21 59.46 | 26 46 56.2 .68 8.0 | 14
20.36493 22 39.504 | 26 1041.2 .84 3.1 |17 Bordeaux. Courty. 14 in. 4A.N. 2793.
21.86002 25 26.971 25381 41.0 .61 5.9 | 18 Day . .
93.85992 29 7.13| 2410 30.6 59 ; 4] 24| 279 40909 15 86 52.24 |—21 15 81.7 0.00 |— 2.5 | 37

35992 2 1 . . . 2 T
24-.36-/}13 30 59.67 | 23 28 23.5 0.17 9.6 1 23] 9.41395 |16 4 11.65.—11 521.0 | +0.55 |— 7.1 | 52
25.40290 ) 3259.30 | 224452.0) 1.80| 7.7 | 371 10.42858 6 26.09 | 1017 46.6 A5 [+ 1.1 | 64
28.3 2227 15 88 47.12 |—20 31 48.5 | +0.01 |— 7.2 | 39| 16.89597 19 46.89 1 550 16.1 | + .25 |— 8.6 | 86
8.37008 | 18 11 43.76 |+ 851 18.2 | —0.18 |— 7.7 [163] 17440314 | 22 2261 5 7321\ — .71 3.5 | 8
9.36638 | 18 13 86.69 |+ 748 41.9 [(—0.98 [— 7.9)[164| L7031} 2288115 T43.0) + 811 153 ) 8a

. 2110736 | 16 31 6.25 |— 227 26.8| +0.30 |— 8.9 | 8
May 16-24.  Signs of parallax-factors for § changed.
Algiers.  Sv. 50 em.  B.d., Nov. Bordeaux. Framme. 14 in. 4., 2793, 2803.

May
938796 | 18 18 39.17 |+ § 48 87.5 ’(—0 96 |— 5.7) 164 2047768 1 15 37 0.26 1 —2112 26.0 | +0.55 |— 0.8 |37
13.44806 | 16 13 9.46 |— 759 32.4 | +0.23 |— 1.9 | 66
Berlin. Barrermaxw.  6f refr. 4.V, 2808, 26‘%.:,)3“1 1647 520\ — 134 6.2) +0.46 —10.8 119
1.56054 | 16 53 56,30 |— 3 0 59.2 0.41 j— 0.7 |123
1645728 |16 19 55.47 |— 547 4.1 | +0.54 188 | 80 12751014 | 17 17 46,89 gb X * 9|+ 44 (133
2447733 88 418 |— 085249 |( 1.9 E+17 4) 11061 9247940 | 8829.84| 827 45.5 A9 |— 4.6 [150
26,4387 | 16 42 2945 |+ 029 55.0 | +1.79 106" |114 27.18267 | 48 33.79 50 57.1 20 |+ 2.6 159
2045557 | 17 52 28.80 |[— 55 53.9| +0.16 |+ 8.4 [159

Jin g ST 1 ITQT OQ. Aug.

“WBCI].U.L- Knorre, 9in.? A.N. 2(8(, 2826. G. 45196 18 7 1.49 |— 55 41.7 | +0.22 |+11.2 |160
93.45278 | 15 29 17.47 |—24 6 86.8 | +0.56 |— 5.2 | 27| S:42611} 1150.37 5120.6 | .13} 2.8 1161
T . o o ‘I 1043007 | 18 15 89.04 |+ 845 49.2 | +0.25 [+ 7.6 166
2448564 16 37 56.84 |— 037 16.6| +0.20 |— 7.6 |106 July 29. Sign of 4 N.D.D. changed.

Besangon.  Gruey. in. C.R.XV.13. . ,

Tune TSW(‘OH Guopy. 8in. C.R XV. 13 Bordeaux. Raver. 14in. A.V. 2793, 2803,
18.46540 | 16 13 12,26 |— 759 6.1 300 —22.3 My ; . r
1‘;13‘1601 15 28.78 713 367'1 'H])_;g +23§ (7’;’ 22.42317 | 15 27 28.52 |—24 49 4.0: +0.91 (— 9.7 | 20

. t. e, ! L . v " gt .7- .t ot Q Jl”l(!

16.49858 20 0.65 546 0.7 Jd4) 0 16.2 7 SO| 11.44261 [ 16 8 40.77 |— 982 6.9 (+O 08 ——77.7) 65
17.&%11889 1622 5.88|— 5 647.61 4+0.82| — 7.8 83| 12.40966 10 50.25 8 46 30 0+ .29 0.9 69{

o - ax = as - . S| 14.437 22.92 15 39.8 1 — .05 |—16.4 | 67
8.39210 | 17 856.88 |+ 535 51.2| +0.47 2 129| MA8TIS T 15 22,221 T 15 39.8 1 6
s.iwoo Fos T s Al +0.01’ i S0 152183 | 17 35,68 632 8..')} + .65 |+ 0.9 | 70
23 46608 17 40 28.71 |+ 8383 35.9 | —0.79/ — 6.7 155 30.42517 16 51 24.52 |+ 230 2.0, +0.43 |— 8.1 [122

. 28. .7 . Ty -

July 16. 4 N.P.D. inco[‘rcct]y added. 2.46214 | 16 55 56.48 |+ 3 24 27.4 +0-42 + 2.0 ])0

$.43414 | 17 4 47.14 4 57 23.6 .28 [( 43.0) 1126

c o - 7.41786 6 49.86 516 50.5 .32 0.6 (130

Bes‘mgon GurLniy. 7 in. Mer. C.R. XV. 18. 11.424 14 15 28.16 8 28 28.1 39 5.2 1141

17. 4)130 16 22 5.771— 5 680.6| 4+0.05 |+ 5.1 | —] 13.42092 19 40.19 6 58 10.6 707 10.0 (135

18.42352 24. 20.87 4 25 32.6 98 1—19.7 | —1 19.44571 32 17.45 8§ 519.1 49 2.1 |148

90.42102 28 51.81 3 540.9 801 923.7 | —| 24.41942 117 42 25.30 '+ 8 38 56.1 ' +0.24 '+11.6 1156
21.41984 31 7.50 227131 + .14 }—23.9 | —| July 2. § changed 10"
22.41866 | 16 33 23.30 |— 148 57.1 [(—0.13 |+27.3) | —[ July 7. « changed 1m,
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Bothkamp. J. Lase. 30 cm? A.N. 2792, Geneva. Kayuermany., 10in. 4.V, 2823,

|3
~ 3
(S
~1

June h m s o [ § ! June h m s o ] 14
15.46852 | 16 17 42.19 |— 6 30 11.4 | +0.85 — 2.7 72| 15.40781 | 16 17 33.50 — 6 32 51.7| +0.36 |— 5.5 72
16.45355 19 55.82 5 48 53.0 30| 18.8 | 86( 16.40743 19 48.56 549 48.8 BT 107 78
24.48831 38 4.53 |— 035 29.1 .76 9.6 |110} 17.41032 22 3.96 5 717.0 .06 5.9 | 82
98.48834 | 16 47 38.62 |+ 183 54.2 | +0.24 |— 4.6 (117 21.40737 31 6.51 2 27 35.9 b6 | 18.0 | 93

Jaly 2 B £ 7 4C .‘A( —_— a -.r- .2' 2_" >
9518345 | 17 40 27.65 |+ 848 285 | +0.11 |+ 2.8 [158] 24381091 87049 = 039 2.2 Bl 21|08
25.43595 | 17 14 30,57 |+ 543 82,6 | +0.12 |+ 1.1 |18 2000408 | 4k 36T + 1 035.21 + 00 S8 12
= - - i : 29.59141 49 5.26 2 0454 — .19 2.6 (118

- i r g 30.59161 | 5120131 229 7.0 + .33| 7.0 [121

‘i‘unbudge, Mass. Cnanxprer. 6.5 in.  2..J. 163. 30.41103 | 16 51 23.19 |+ 2 29 40.4 | -+0.99 |— 6.0 [121
30.63548 | 15 438 20.46 |—18 48 22.4 | +0.80 [— 8.4 | 46] June 7-9, 19, 23.  No accurate places of the comparison-stars

30.65337 43 22.19 47 23.6 33|+ 0.4 | 48] could be obtained.

80.66104 | 15 48 22.90 |—18 47 9.9 | +0.10 |— 7.4 | 48 :

July ' T TrNTeT 10 : y, ITOT
1258900 | 17 17 56.39 |+ 646 1.8| —0.06 |— 6.4 (137  Gohlis. Wiskre. 6in. R. LN, 2797,
12.61558 | 1718 1.18 |+ 646 31.8 | +1.14 ]+ 0.3 |142] 1346830 | 16 13 13.21 |— 758 22.6 | +1.25 |+18.1 | 66

. . ‘ . . on 14.45962 15 26.40 7 14 89.1 1.11 |—15.3 76

Cambridge, Mass. WexpeLn, 15 in. AN, 2709, 16.48353 19 58.73 546 51.4 0.25 I( 28.4) | 86

May 7.464 9, 5 217.4 ¢ 4
1385318 [ 1512 16.26 |—80 7 4.1] 40.4a|— 2.4 | 2] 17461091 2211094 5 5174 811 2L B

2mQ, 0 o on 90 24 R0 Q 5 o -1 18.47932 24 29.60 4 22 56.7 .86 1.2 | 88
14‘..65(64 13 v)')-')O 2J A :)J.S + ..28 0.8 ) -y wr B . . - -

O (RATH 99 9 op a= gz o a 1] 19.45156 26 40.91 343 15.8 831 105 | 89
10.66315 | 222449 263785.6| — .10| 5.0 | 14 9 26 209 ) 195 ‘

2 opam1a 20 9n 9 34 9 ap 9 or BYe 22.43750 33 26.52 148 51.6 .80 19.0 100
25.65713 55 25.23 | 223336.3] + .27 1.0 | 29| ;: . - o - - \
3060634 15438 15 89 |—18 49 37.9 —0.21 |— 2.9 46 22.461061 30 30.19 147 Hl.d 79 |— 8.8 099

e ' - 25.46074| 4017.40] 0 146.9| .76+ 5.3 1109

760177116 012.47 |—12 80 53.5 | —0.01 |— 7.0 | 55| 25.49581 |16 40 20.41 |— 0 118.6 | +0.51 |—15.0 |111

8.59124 223,15 1143 5:3.9 + 67|+ 1.9 62
13.69348 13 42.35 748322\ + .15|—12.2 | 68 Gottingen. Cremeys, 6in. R? LNV, 2792
14.69843 1 154510 7 7527 — 46| 7.9 | ] e =
15.60010 {° 17 58.95 {— 6 24 25.8 0.15 1.2 721 15.46252 | 16 17 42.40 |— 6 30 38.8 | —0.13 |—13.5 70
25.64926 | 16 40 89.69 |+ 0 38 39.9 [(—1.28 |—28.3) [105] 16. 46674 19 57.02 547274 +0.81| 21.3 74

17,4316+ 22 6.96 5 6333 0.17 —15.5 | 82

Cape of Good Hope. Fixvav. 7 in. A.N. 2805 17.50755 22 18.74 5 255.2)( 1.68|+12.0)| 84

May_ . i . v 22.46764 | 16 33 81.08 '— 147 43.6 | +1.27 |— 7.7 | 96
19.56766 | 15 22 15.01 |—26 40 14,9 | +0.51 |— 4.9 12 , . .

91.28890 25 29.50 95 34 32.8|( 9.85 5.5) 17 June 22.  Condensation following the center.

91.99.450 95 30.10 ( 10.84) 172 Right-ascensions given half weight.

23.24944 98 Hd.84 | 24 15 3.2 0.33 5.0 22 . _. i

9427170 | 30 49.43 | 238213.8| +0.39| 5.2 | 28 Greenwich. Turxer. 6.7 in. ... 2797,
20.60281 | 15 87 12,87 | =21 7 L1I(—2.13)\—12.2) | 420 15050075 | 1611 235 |— 842 17.1| +0.20 |+ 8.1 | 69

8.21528 | 16 133.66 |—12 1 55.9| +0.66 —13.3 53| 1916981 26 44,16 .3 43 10.4 1.10 [—18.9 89

9.23044 347,221 1113 57.2 .39 6.1 571 19.471055 | 16 26 43.84 |— 3 42 50.3 | +0.14 |[—10.1 | 90
17.50669 116 22 17.86 l— 5 3 18.4 | +0.91 |— 9.0 841 June 12. Dowxixe, obscrver.

Signs of parallax-factors for o changed. June 18. Two ohservations by Honris, No places for the com-

Right-ascensions given half weight; declinations, double weight. | parison-stars.

Dresden. Excerianpr. 30 em. <.V, 2786,2788, 2792,2797 Humburg. Lurner., 26 em. <N, 2792,

May June
19.44;)()89 | 1) 22 2,56 1—26 45 46.4 | +1.43 |+11.2 12} 16.48924 [ 16 19 59.11 }— 5 46 8.3 | —0.14 |+ 0.1 77
2912624 1 15 27 23.86 |—24 48 50.9 | +0.91 |— 4.1 21| 174567 22 8.83 5 543.0| —0.35 |— 0.5 82

June { ‘-—C')1 1 DI ___A.2 _ :) 2 N .2 [¢
13.42811 l 1613 7.00 |— 8 048.5| +0.45 |—24.2 | gg| 147820 116 26 4426 — 342 311 +0.06 [+ 0.2 190

July
16.41721 ‘ 1726 0.29 [+ 735 24.6| —0.01 |— 1.8 145 Harrow. Tursman. 18 in. reflector R. AL N. 47,

June
Geneva. Kadermaxy. 10 in. 4.V, 2823, 12.48266 | 16 11 0.03 \— 843 17.9 | +0.29 |— 6.¢ 69

wy | o | 154857 17 421 55 72
19.}1;‘??18 15 21 58.26 1 —26 47 5.4 1 +0.31 |+ 0.4 | 12} 15.48574 6 29 35.5 , 12.8 1 75

6.55592 | 15 57 34.81 |—13 28 31.0 | +0.64 — 3.8 51| 17401931 221530 5 3 52.4 251 6.0 4 82
1040752 | 16 6 25.33 | 10 1852.01 .49 |— 5.6 ' 597 1947236 | 2643.94 | 3425L7| 51— 6.7 | 8Y
12.88933 10 47.46 847 24.9 2904+ 0.7 69 2215988 1 16 83 29.121— 147 51.6 ! +0.33 {1+ 1.5 96
13.38213 13 1.07 8 235.6. 0.70 — 7.3 " 68| June 19. Time of observation changed 30m,  Declinations given
14.41456 | 19 15 20.40 |— 7 16 28. 4 +1.17 — 4.9 71 ] half weight.
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Gr. MLT. « 5| de | oa x| ewn| o de |45 |k
Kiel. E.Lamr. 22 cm. A.N. 2786, 2787. Nashville. Barvarp. A.N. 2788, 2:9.), 2808.
" “hoom s 5 June h m s ! 14 5
14—.?1[6)'069 15] 18 37.04 __29°4.0'41”,9 +0.98 |— 2”2 1] 18.63047 | 16 24 49.44 57.8 | +0.71 —12 9 |88t
16.46411 16 54.99 | 28 83 34,5 52 |+ 4.8 | 4] 20.65218| 29 24.81 2511 1341 74 ] 04
21.46071 | 15 25 87.84 |—25 27 48.7| +0.90 |— 3.9 | 18 23.65854 16 36 12.48 84.7| +1.16 |— 7.3 | 96
9.62550 [ 17 11 37.8 12.5 1.04 |— 6.1 128
Kremsmiinster. Scrrwas. 15 em? R.  A4.N. 2815, 9.65800 11 10 11 42.8 0.27 4.8 |127
_ May . . 9.66477 11 42.15 b4, T 5.7 2
1549241 1515 11.70 |29 9 8.0| +1.21|— 5.0 | 8| oeesir| 111 e T |l
13.45559 | 16 18 11.70 |[— 7 59 22.0| +1.36 |— 9.8 | 68| 13.66971 20 14.47 20.9 A1 5.1 {147
15.40927 17 34.84 6 32 52.2| 1.00 9.8 72] 14.67653 22 21.79 41.3 34 0.4 1133
18.48806 24 30.65 422 35.2 0.73 1.3 87| 15.65407 24 25.30 35.0 0.73 5.7 143
19.44589 26 40.03 3 48 53.8 .22 4.4 | 89| 19.64170 52 42.44 52.2 1.22 5.1 149
19.46184 26 42.50 343 18.1 52 7.5 88 20.64874 34 47.3 2.4 0.89 6.1 1151
928.45744 35 44.60 111 40.2 54 1.9 |107 26.;7814-1 17 47 10,98 28.0 | +1.37 1—10.0 |156
sy | aTas.s)  08810.21 by 7.2 110244067065 | 1816 4.97 15.3 |(—2.18 165
iyt Iy i‘;gﬂ " ‘1) 2 ifi +o. 38 18'; }‘1’8) 11.68015 | 18 17 57.40 52.1|(—3.92 165
! ,“1‘ > A AU s 9 I :‘ June 18, July 8, 13, 16.  No accurate places of the comparison-stars.
12. 3‘)980 1717 33.27 |+ 643 17.2| +0.76 — 3.3 |138 Ni C Bull. 4
Nice. ITARLOIS. wll, Asir,
Marseilles. BoukernLy. 26 ecm. B.A. Nov. 14 '31"8?107 15 15 36.86 4047 j 3.4 1
May - - ; '\ :F't - i "‘I". -
14.37165 | 15 18 27.51 |—29 43 34.6 | +0.04 |— 2.5 | 1 }éi;;l’? 1)3 ]51)0 -‘;') L
£ 0 D [ DI VS 4. IS O,44 B39 N
;‘gi(j(_i.)(z 29 :)3(0 :2( ;’..) 58.9 11 | Xi] }1 20 4.1;'_)0 33 J‘L (f’ 03 . *f - 17
2.85549 2715.29 1 2451 44.8 4 <20 ;1'1,)610 o 5 (‘; + 61 1’; lé
23.87532 | 20 8.86| 24 952.6 .60 9 19 2142043025 53.5 3.9 Od o du '
24.35691 | 30 59.12| 23 25 40.5 A4] 8.3 | 35f 2245050 27 26.10 -5 A8 5.2 120
27.85843 | 15 86 45.99 —21 17 46.7 | +0.85 — 1.7 | 37| hioi "‘C’ o 2 SR R fg l)g
June 24,4400 2b 0. o2 e o 4
8.38234 116 1 55.09 |—11 53 57.6 | +0.11 !——- i 881 97 14854 | 15 56 56.48 21 4021 — 8.9 | 45
9.39752 4 9.0 . A7 , Tuly ‘ '
sl I N I S| 7486 17 61557 3| 4022 — 6.0 |124
11.87329 3 31.48 983 57.8 04 ' 3 gof 11.56625 15 20.57 1 22, 4.8 (136
12.57022 1 10 44.83 | 8 48 24.8 15— ¢ gyl 18.40294 | 30 7.95 5 AL+ 1.2 149
13”,5()73,3 12 58.91 S 3 19.0 .50 i\ b 68 23.40094 i 17 40 21.82 z +027 + 1.7 1544
15.38741 17 30.73 6 33 53.2 R E 70
16.38071 19 4,_4,.5)3 5 31) , (U).O .56 l 36 " Nicolajew. Konrazzr. A.N. %788.
17.372501 21 58.821 5 9 1.2 .03 821 14.44389 | 1513 34.57 |— +0.18 1+ 4.1 | 6
22.3:-1-&1—0 33 16.98 151 8.0 19 I 921 15.88764 15 8.47 142 1+14.5) | 8
28.37006 ' 16 46 48.66 '— 1 30 30.6 | —0.32 |— 5.0 114 17 40076 18 29.16 —0.28 '— 1.5 7
June 28, Comparison-star wrongly identified. 18.58868 2011 63 11
. . 21.38625 | 15 25 29.46 +0.26 18
Nashville, Baryakp. 6in. R. A.N 2788, 2799, 2808,
Mn i “wr aple )
270370 | 15 10 48.93 |—30 35 12.8 | +1.72 +80.4 | 3| OVl Pk, Pruownme. LA
13 67494 12 21,19 30 5 46.9 1.25 —14.0 21 9.46403 16 4 17.91 —11 +0.19 |— 9.0 | 59°
14,6751 18 57.95 | 29 33 30.8 1.11 '+ 2.3 11 10.44986 6 29.00 . B3|+ 1.8 64
14.74035 14 3.791 29 31 46.9 0.61 —12.3 1| 12.48177 10 59.99 .2 87— 1.2 | 69
18.75726 20 48.02 | 2712 21.21 +0.66 — 5.1 15| 15.45465 13 10.05H 7 84 |—14.0 68
24.69693 31 35.87| 2315 0.7[(--1.41 4+ 3.6) | 25) 15.51720 17 48.69 2 0 78 |+ 0.7 72
25.66752 33 20.40 ')7 3223.9 1 +0.94 — 6.8 311 17.45750 22 10.44 5 513.5 15 1— 0.7 | 83
25.68133 33 30.73 | 22 381 52.1 .68 2.0 341 18.45238 24 25.33 4 24 15.0 24| 13.5 |88t
26.72988 3582211 2145499 0.35 — 8.7 28| 20.45384 28 56.86 3 852.2 .30 |— 8.2 |88
28.76663 | 15 39 84.26 |~—20 14 13.1 | --1.16 |+ 0.9 441 22.51529 | 16 38 36.60 |— 145 49.4 | +0.82 |+ 1.2 [100
June | July
9.71467 116 4 52.29 |—10 51 14.83 | +1.88 — 6.5 61 11.4:'))022 16 15 31.48 |+ 6 28 41.2 ] +0.37 |— 6.4 |134
9.72251 4 53.78 | 10 50 43.8 1.84 i+ 2.0 59 12.47586 17 42.50 6 44 35.7 27 4 7.5 |140
10.69479 7 1.62| 10 5 30.8 0.58 |— 5.9 3] 13.46525 19 48.36 6 58 49.1 .24 11.6 {145
11.72622 9 19.05 917 39.5 49 |+ 6.8 | 65] 14.46847 21 55.57 712 10.6 .39 8.7 1139
16.71035 20 29.70 5 36 52.1 44— 8.7 791 18.45757 30 14.65 7 56 33.9 .03 |4+10.7 {149
17.66000 22 38.31 4. 56 53.8 .60 8.4 | 82] 19.48311 32 21.73 8 5 28.2 15 |— 8.1 (148
17.66903 | 16 22 39.63 |— 4 56 31.9 ! + .69 |— 9.0 | 83| 20.46836 | 16 34 23.04 |+ 8 13 46.9 | +0.01 I+ 6.7 {158




 ADDENDUDM.

By FRANK MULLER.

The following observations were omitted in preparing the
copy for the printer, and the omission was not discovered
until too late to insert them in their proper place on p. 49.

I talke this opportunity of acknowledging the receipt, since
the completion of my work, of observations of the comet
made at Vienna, Nicolajew, and Cincinnati. T regret the
omission of these observations, and had hoped that my re-
quest published in the dAstronomische Nachrichten of June 8
would have insured their earlier publication.

1888 July 14.

TREPIED.
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’ Orwell Park. Prummer. 10 in. 11[ N. Nov Rome. Cerurii. 91 in. R ”A.N. 2787, 2801.
July h  m s o R4 May h m s 5 "
ﬁi 91.47249 | 16 36 26.538 |+ 8 20 58.1 +O 25 |— 9.1 154 | 14.43484 | 15 15 84.11 —9‘) 41 38.7| +0.59 |— 7.9 1
|| 24.46698 42 30.92 839 7.7 10 [+ 9.1 (1561 15.41784 | 1515 9.90 |—29 9 14.2 | —0.14 |— 2.0 9
£ 1 27.50462 48 36.83 851129 62 14.4 {157 July . o x . ax . = =
[ g -0 az a0 = 5 s liz=1 8- u(u.}O 17 853.19 i+ 535 11.1] —0.02 |— 5.5 (125
] 28.50153 | 17 50 85.48 |+ 853 51.6 | +0.28 |+10.2 {157 10.38359 13 14.42 611162 + 33— 6.8 |132
% < . 11.38434 15 22.55 6 27 46.7 | — .12 |+ 1.6 (134
{ ST 7 ? V. 282
| oy Ddun. Avprr Tin? 4N 2823. 12.39276 | 178191 643 11.3| + .28 |— 3.0 |140
| 1451634 | 15 13 42.21 |—29 88 59.3 | +0.76 |— 7.7 1| 13.86287 19 85.56 6567 10.5| + 44 — 1.7 (142
P 18.47724 20 20.971 27 21 55.D .66 4.0 | 11| 14.37836 21 43.64 710 52.4| — .16 |+ 0.5 (144
20.49040 23 53.01| 26 555.1 .38 8.7 | 16} 15.85634 23 47.53 728 11.7| + .40 |+ 4.5 1144
i ] 20.49040 23 53.24 | 26 551.9 .61 5.5 | 17] 16.42534 26 1.56 7 35 26.3 24 | — 5.5 |146
¢ 1 2145571 25 37.57| 2528 54.2 .83 5.2 | 18] 17.38343 ; 28 1.85 745 41.7 82 |(—78.1)146
I ] 24.46965 31 7.84| 2324 48.3 .39 3.2 | 32| 21.86128; 36 12,84 8 20 23.0 A8 1+ 3.0 151
D] 24.46965 | 15 81 7.84 [—23 24 49.9 | +0.39 — 4.8 | 33| 22.56046 38 15.28 827 24.8 A4 20.0 (154
\ June DY = A9 s nr 4 AR
i, 7 3 0] 15 39 43.40 —_12 41 33.7 +O.39 _ Ll-.g 51 2»L.j%|}g902 17 1'2 25-98 + 8 38 1)1.4 +0.00 +10.6 155
: 8 37370 |16 154.37| 1154 21.4 .53 7.1 | 58] 6.32801 118 749.20 {+ 856 8.7 [(—0.19 [+22.5) 1162
8.57370 1 54.13 154 28.3 291 14.0 158 7.32986 118 9 44.21 [+ 8 58 58.0 | —0.35 |[+10.6 1162
23.478G7 | 16 35 47.63 +0.69 7 May 14, 15, MirLossvici, observer
: .23'46737 — 110448 —l11.1 | 97 Aug:;ust 6. Obscrvation doubtful.
- | Palermo. AcsrLro. 25 cm. A.N. 2788, 2790.
P May y oo -
15. 4‘1(19 1515 10.75 —29 9 24.7 | 4+0.77 |—11.2 9 N SC&I‘bOl‘Ollgll. Lonse. 15.5 in. J]LN. 47.
21.44685 23 34.27| 252919.7 [(—L51{ 68.6) | 18| 5047065 | 15 23 50.78 |—2 1 91 |_ 7 = "
| 3838750 | 384550 | 203188.0 | +0.76| 6.0 | 47| o AT00 ) 35 28 N0 I | 00 | R
|| B0.37860 | 42 49.57 1.83 50 59152798 | 15 41 5.08 —19 39 80.9 | +0.20 |— 6.4 | 49!
81.85450 | 15 44 49.80 |—18 15 0.6 +1.21 |—18.0 | 49| ~ ' B ' - '
May 15. Zoxa, observer. :
: Washington. Frisny. 9.6 in. 4.J. 157,
Prague. Wemnvek and Gruss. 6 in. R.  4.N. 2788, May
gue.  TTHINER AAC BRUS - ‘ 14.60101 | 15 18 59.30 |—29 83 11.0 | +0.98 |+ 0.1 | 1| |-
C 1 27.39249 | 15 36 50.42 |—21 16 20 2 +0.76 |[— 6.5 | 37| 19.78697 22 82.08 26 34 49.6 | — .22 |— 3.1 | 15|
¢ 1 97.41442 | 15 86 52,94 |—21 15 16.5 | +0.70 |[— 1.6 | 37| 21.61634 | 15 25 55.00 |-—25 21 34.8 +0.8¢ 89 | 18] |

ADDITIONAL OBSERVATIONS.

These observations are referred chiefly to anonymous stars, and
heing distributed among six groups, the only effect, probably,
would be slightly to increase the weights.

After the solution of the normal equations there appeared, in
A.N. 2835, observations made on ten nights by Herr KaMMBERMANN
at Geneva, and in .. N, 2837, obscervations on eight nights by M.
STUYVAERT at Brussels,

]

" 4. Errorsof Obser vatwn —In order to assign appropriate | groups, and taking the means of the differences with refer-
| weights to a series of observations it is necessary to consider | ence to the number of observations. The results are:
(, the mean, or probable, error of the series. This depends it
: only upon the accidental errors; to determine which, how- Mean Date de 48 |No.Obs b Adopted ;7' \\3\\
. ever, the differences between the observed and computed - v &t'_c‘ Wt’,f)' &
places must first he freed from systematic errors. May 22 | +0.54 | —5.2 | 92 | 142
Each difference consists of June 12 91 5.8 | 48 162
‘ . 20 42 9.3 | 66 172
I. Systematic errors; o ‘ July 11 381 —12 31 192
&,y the error of the preliminary ephemeris 21 | + 27| +3.9 | 27 202
&,y the personal equation of the observer. Aug. 8 | —0.13 | 4+0.0 6 222
II. Accidental errors; ' ~
¢ the accidental error of observation. Solving by least squares the six equations of condition
; % the error of the star-place. furnished, the errors of the ephemeris at any time ¢ days
L Systematic errors. from June 1 are, for right-ascension and declination respec-
@. Error of the preliminary ephemeris. tively,
This error may be determined with sufficient accuracy for g = 0552+ 0°.00112¢+ 0°.0000631 ¢*
’ purposes of weighting by dividing the observations into g, = —>".5 —0".0123¢ —0".001373¢ } (1)
i
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These ervors added with changed signs to the differences
will reduce them to the errors arising in observation.

b. Personal equation.

The method used to determine the personal equations was
to compare the constant part of the error of the ephemeris
as given by each observer with that given by the mean of all
the observers, this mean being taken as the standard.

Having corrected each difference for the terms depending
on ¢ as given by equation (1) and taking the means for
the different observers the results were those given in the
columns headed 4’z and 48 in the following table; the next
two columns contain the personal equations in right ascen-
sion and declination given with such signs that by their
addition in the corresponding series the differences are
freed from the personal errors of the observers. The last
column contains the number of observations from which the
mean /'« and 4’0 were obtained.

&,
:1’(4 .J:,é r_(c_“_T No. Obs.
Albany +0.84 — 2.9 +0.17 —4.6 4
Algiers:
Ramband AT 6.0 +0.0&4 —1.5 1110
Trépied 46 10.7  -+0.05 +3.2 16 5
Berlin :
Battermann 1.21 13.0 —0.70 +5.5 2
Knorre 0.41 6.9 -+0.10 —0.6 2
Besangon :
Gruey 0.41 9.2 +0.10 +1.7 11 5
Guillin 0.25 16.2  40.28 +8.7 4
Herique .67 8.9 —0.16 14 7
Bothkamp 0.53 6.6 —0.02 —0.9 6
Bordeaux:
Courty 0.26 6.8 +0.25 —0.7 7
Flamme 0.43 54 4006 —2.1 11 3
Rayet 0.53 8.8 —0.02 +1.3 16 9
Cambridge, Mass. :
Chandler 0.52 5.4 —0.01 —2.3 5
Wendell 0.10 4.1 +0.41 3.4 10
Cape of G. Hope 0.53 7.4 —0.02 0.1 6
Dresden 0.74 5.6 —0.23 1.9 4
Geneva 0.-47 6.5 +0.04 —1.0 15
Gollis 79 8.7— —0.28 (+1.2) 10 9
Gottingen 0.56 15.6  —0.05 (+8.0) 4
Greenwicl ¢
Downing 0.31 7.8 +0.20 (+0.3) 1
Turner +0.66 1.2 —0.15 (+7.7) 1
. Hamburg —0.11 0.6 +0.62 —6.9 2
Kiel -+0.80 11.7 —0.29 +4.2 3
¢ Marseilles 0.26 8.3 -0.25 +0.8 17
Nashville 0.91 6.2 —0.40 (—1.3) 28 18
. Nice 0.39 4.6 +0.12 —2.9 13 9
- Nicolajew 0.17 2.0 0.34 5.0 4
" Orwell Park 0.45 5.2 +0.06 2.3 20 9
Padua 0.55 7.0 —0.4 —0.5 11

Palermo:
Agnello +1.10 —12.0 —0.59 4.5 3 2

—
4’(4 J//9‘ « § No. Obs.

Zona +0.77 —11.4 —0.26 3. 1
Prague:

Gruss 0.70 1.6 0.19 —35.9 1

Weinek 0.76 6.5 —0.25 1.0 1
Rome:

Cerulli 0.30 -+0.21 13

Millosevich 0.22 5.2 40.29 2.3 2
Washington  +0.53 —41  —0.02 —3.4 3

Mean +0.51 —7.

In taking the above means, each independent observer
was given equal weight; when only a few observations are
made the personal error may, of course, be masked by the
accidental errors, but in the mean these errors are nearly
eliminated by a number of such short series. In fact, taking
the means somewhat with regard to the number of observa-
tions, the results were +07.51 and —7”.4.

In July the comet hecame elongated north and south, and
difticult to observe in declination. By this change of form
the accidental errors hecome larger, and there is reason to
suppose that the personal error of observing in declination
may have changed. Hence the ohscrvations made in July
and August were not used in determining the personal
equations ; and since not enough observations were made
for a separate determination, no persgnal equations were
applied to tlie observations made daring these months. |

In observations made with o ring-micrometer the personal |
cquation in declination has opposite effects, according as the
comet is north or south of the star, and is nearly climinated
in a number of observations. "T'he personal equations cannot
therefore be obtained without a consideration of the velative
positions of the star and the comet. The quantities corre-
sponding to them are inclosed in brackets, and they should
be, when depending upon & number of observations, small.

The Harrow, Kremsmiinster, and Scarborough observa-
tions were received too late to be used in determining the |
personal equations.

Since the obscrvations have hbeen used once with cqual
weights for all the observations by an independent observer,
their weights in the formation of the normal places must he
reduced in consequence. When only one observation was
made, it wuas used only in the determination of personal
equation ; when two were made, each was given only halt
weight in the formation of the normal places; when three
were made the weight of euch was redueced one-third, and so
on until the reduction became insignificant.

II.  Accidental Ervors.

Errors of observation and star-places. Determination
of probable error.

Each difference between the observed and computed po-
sitions may be reduced so as to contain only these errors
and the personal error, by correcting for the terms involving
¢, as given by equation (1), and for the constant terms,
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0%.51 and 7”.5, given by the mean of all the observations.
These corrections are given for every tenth day, in the
following table: -

J(de) J(48)

8 i
May 12 | —0.51 +7.20 |
22 0.51 7.48 ¢
June 1 0.51 7.50 |
11 0.493 7.24
21| 0.463 | 6.70 |
July 1 0.419 5.90 |
11 0.364 4.82
21 0.296 3.46 ¢
31 0.215 | +1.83 ;
Aug. 10 | —0.123 | —0.07 !

The correetions from this table being added to the differ-
ences of a given observer, the mean of the resulting differ-

ences will with changed sign, be the personal error of that

observer.
Let vy, 24 . . . %; be the residuals of the individual dif-
ferences from this mean, then
1] D) Dl
/U- — E.ll.‘ + 85-
If = be the mean error of observation in an observation

-depending upon a single comparison,

a

o [mes]

T er

where [n2,50] =Mt F s+ oo
Substitution gives

. [wv] —[ns,5,]

9 z - .

2) ! i—1 '

and the mean error of an observation depending upon a
number of comparisons n is

e 3
(3) s:\,(’—‘? + e)

When the star-places are cavefully determined, =, will
usually be small in comparison with ¢, and the probable
error will then be approximately given by

) [nev]

r = 0.6745 |-—= )
n(i—1)
which is the formula commonly used.*
There is however an ohjection to weighting strictly in

.accordance with this, or any other similar formula, On each

night there are undetermined instrumental and personal
errors peculiar to that night; such errors are not diminished
by an increased number of comparisons, hence the insuf-
ficiency of a formula in which the probable error depends
solely upon the number of comparisons. I have used (4)

*The accurate formula is, however, not much morve difticult in
application, and when the error of observation is small, the dis-

.crepancies arising from the use of the approximate formula may

become appreciable. The mean error would he determined from
(2) by assigning to each observation a value of & in accordance
with the mean error of the catalogue on the authority of which the
place of the comparison-star rested; then, for cach observation,

r =0.6745 :_L el
e LR

. & being assigned as hefore.

“to be independent of the aperture.

when the number of comparisons did not exceed sixteen,
but I have assumed that the probable error was not diminished
by a number of comparison greater than this. This limit is
probably too great, while the comet was strongly condeused.
The caleulated probable errors of a single comparison,
arranged in order of the size of the instrument, are:

Place and Observer Probhable Error | Aperture
4§ " cm
Algiers, Rambaud 1.02 6.6 | 50
“ Trépied 0.92 108 | 50
Cambridge, Wendell 0.50 6.3 | 38
Nice, Charlois 0.18 { §~3L 38
Bordeaux, Courty 1.05 10.8 1 36
o Flamme 0.45 9.9 | 36
g 7q 7'6
“  Rayet 0.79 { o8l 36
Marseilles, Borrelly 0.31 6.7 | 206 !
Orwell Park, Plummer | 0.39 { igg 25 ‘:
Geneva, Kammermann | 0.82 8.7 25
Rome, Cerulli 0.47 6.8 28R
Besangon, Gruey 0.94 (*28.0), 20
e Herique 0.67 119 | 20
Padua, Abetti 0.44 5.5 187
Gollis, Winkler 0.65 26.0! 15R
Kremsmiinster, Schwab | 0.61 9.3 15R
Nashville, Barnard 0.61 841 15R

* Adopted probable error, 207

When two errors are given, the latter refers to the obser-
vations made in July and August when the comet was more
diflicult to observe in declination; in most cases there was
no difference. All the Rome observations were made during
these months. As a guide to assigning probable errors in
accordance with the size of the instrument used, I have
grouped these results.

Anertne Mean | proh Brrar | NO. of ‘
Aperture Aper. ’ Prob. Error Obhs. i
cm e cnt F] "

15 — 18 16 0.58 12.3 4

20— 26| 24 | 0.60 10.1 5,4

36 — 38 { 37 | 089 81| 5

The solution of the equations of condition, taken with
equal weights, shows that the probable error in declination
may be nearly represented by the equation

= 10".3 + (25—a«) 0".20 , (%)
for apertures hetween 15" and 40", @ being the aperture in
centimeters. The probable error in right-ascension appears

The probable error of each observer was calenlated by (4)
when the number of observations was seven or more. In
other cases it was, the aperture of instrument heing the only
available guide, assigned by (5) and taken as 0%.60 in
right-ascension. The weight was then calculated by

1 (3".8)*

P==m




5".5 being assumed as the probable error of a single com-

parison in a standard observation.

(12)

. at y
5. Formation of Normal Places. — Weights being given Date “ 0
to each observation, and personal equation applied, in ac- 1887 May 18.0 999 59 47.92 ——27030'28{'87
cordance with the preceding results, the residuals were di- " 26.0 | 238 31 43.66 22 17 58.58
vided into groups, and their weighted means taken. June 13.0 | 243 2 12.91 8§ 19 54.68
22.0 1248 629.18 | — 2 5 11.54
- July 10.0 258 5 2,114+ 6 4 43.29
. Mes — . ; . ot
Growp | et (0=0) o} o of 1 weighe | 22.0 | 264 22 33.85 | 824 39.87
5 T Aug. 8.0|2724511.59 ) + 852 17.07
May 12-21 [17.8| +0.620 — 6.65| 48 152 180
May 22-31 | 26.0 503 6.80 42 {146 168
Jun}e 1-16 | 12.9 _;02 7.70 165 621214 136 6. Formation of Normal Egquations and Determingtion
June 17-80 | 21.8 .38  8.57 68 206 135 of Definitive Elements. — The coeflicients of the variations
July 1-14 110.5 377 —1.32134 33 104 75 of the clements were computed by the formulas given by
July 15-31122.2 303 + 2.04]27 26 115 43 Orrvorzer.*  Whence were formed the following
Aug. 1-10| 8.4 | +0.141 + 4.20 6 25 14 -
* Lehrbuch zur Bahnbestimmung.  Zwelter Band, pp. 405-406,

The corresponding normal places are :—

0.9158 Jrcos § =

0.8439
0.8722
0.7601
0.7465
0.6557
0.3323

10.8228 A

70.8325
70.8865
n0.9330
70.1399

= n0.5027

0.3032
0.6149

After multiplying each equation b

Equarions or Coxnprrion (coefficients logarithmic).
Right—Ascension.

9.8201
9.5725
9.6108
9.5663
9.4678
9.2351

1n0.5168
70.4630
n0.3902
1n0.1846
170.0168
n9.7208

introduction of the factors

@
¥
z

n9.7866
193.6509
79.4889
78.5065

9.0244

+ 9.3578

+ n9.7115

79.9688
n(.2538
7n0.3102
7n0.3282

0.5296
0.5267
0.4993
0.4145
0.3502
+ 0.2622

Declination.

+ 9.0392
0.3296
9.7602
9.8723
9.9686

Il

1n0.8278 "

+ 720.2965

v the square root of its weight,

1.6303 &'

1.3754 §Q ' sin ¢ w = 9.8581 8T
1.6919 6x' w = 0.7159 Je
residual unit = 2.0374

9.9782
+ 9.9526

0.6382
0.3633
0.0396
n9.9454
70,232k
-+ 70.3689

4+ 9.9016
0.4857
70,1533
10.3483
20,4771
n0.4762

+ 10,4242

4

the normal and elimination equations were obtained and checked in the usual way.
Noryar Equarions (natuval numbers).

+8.2495 2
+2.4326
+0.0344
+0.6054
—0.0712
+0.0262

+0.51181 »

+2.4326 y
+3.5101
—1.5012
+0.3476
+1.3998
+0.3285

+0.0344 z
—1.5012
+3.8590
+1.8300
—3.7560
—0.3742

+0.6054 ¢
+0.3476
+1.8300
+2.8651
—1.749Y
—1.5851

—0.0712 u
+1.3998
—3.7560
—1.9499
+3.6648
+0.3049

n8.6698
18.6929
nS.6719

n8.5856 -

n8.5105
+ 18.3957

+ n6.7537
n7.4650
n7.0423
n8.0196
»8.0424
n7.9908

+ n7.9062

1.7852 8 log ¢

+0.0262 w
+0.3285
—0.3742
+1.5851
+0.3049
+1.5346

Ernuxarion Kquarions (coeflicients logarithmic).

+0.38607 »
0.22763

+8.53656 z
70.18384
0.39412

Direct solution of these equations gave

log @
log y
log z

= 0.3653
= 0.4387
0.1488

A
S8’

hrd

= + 5.9
—33.1
+ 3.1

o O W

+9.78204 ¢

179.02566
0.23756
.18772

+n8.85248 u

0.16230 9.48982
70.38766 n8.97864
8.75435 70.17734
7.74036 7.14613
7.65897
log ¢ = 0.6181 dlogq
log u = 0.5185 0T
logw = 0.6212 de

+8.41830 w

0

A

9.1014 8¢’ + n9.7910sin ' §" -+ 0.5091 82" + 0.6943 Slog g + n8.6336 67 + n9.4702 de

79.3811
n8.6523
8.8019
9.3627
9.4675

4+ 9.5169

-+ 7.5274
n8.1708
n7.9174

8.1229
8.6720
8.7276
+ 8.6984

and rendering all the equations liomogeneous by the

3.2908
+1.3221
+3.2762
+2.5187
—3.1962
—0.5268

-+0.0000360
+0.002418
+0.0004249

OV U
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The small coefficients in the equations involving » and w
alone, show that the values obtained by direct solution are
highly uncertain. An attempt was made to diminish this
uncertainty by expressing the other unknown quantities in
terms of w and an absolute term. Accordingly,

2 = 9.93648 4+ 0.16283 w
y = 9.89094 + 20.47594 w
z = 0.71350 + n0.57532 w
t = 8.47124 4+ 0.61496 w
w = 0.63985 4 n0.02695 w

the coefficients being logarithmic.

Substitution in the equationsof condition and solution of
the fourteen resulting equations for w gave
(1) log w = 0.6604 ;
the corresponding changes of the elements are given in the
column numbered I in the table below. Comparison with
the normal places gave — 9”.86 as the sum of the weighted

i residuals, showing that the uncertainty of solution had not

. been wholly eliminated.

To determine hy trial what varia-

" tion of the eccentricity would best distribute the residuals,

an assumption was made, —

(2) log w = 0.6814,

which gave the changes of the clements numbered IT. Com-
pavison with the normal places gave the residuals numbered

II. Interpolation between the values (1) and (2) gave
8) log w = 0.6788

The results of this assumption are given in the columns
numbered III. They show no improvement on the results
of the second hypothesis. The residuals given by direct
comparison being so nearly equal, it was considered safe to
interpolate between them, on the assumption that the sum
of the weighted residuals should be zero. The weighted
values are numbered (IV) and the sum of their squares
being slightly smaller than for the other assumed variations
of the eccentricity, the value

(4) log w = 0.6801

was taken as the definitive value.

CraNGes or KELEMENTS.

I II III
8T + 0.002344 + 0.002301 + 0.002307
1 " 1"
da + 2.33 + 1.88 + 1.94
87 + 6.27 + 6.47 + 6.45

I I

—38.55 3833
+0.0000418 -+ 0.0000411
+ 0.0004880 - 0.0004852

"
—36.59
-+ 0.0000393
+ 0.0004650

§Q'
0 log ¢
de

Resipuars (Normal— Computed).

Unweighted. Weighted
I 1 I () II
Right-Ascension.

"oy " " J "
+1.08 | +0.91 | +1.38 | +1'28 | +1.12
—0.59 | —0.57 | —0.72 | —0.71 | —0.70 |
+0.21 , +0.17 | +0.31 | +0.28 | 0.2
—0.89 | —0.94 | —1.28 | —1.81 | —1.83 |
+0.61 | +0.58 | +0.62 | +0.58 | +0.54

0.72 0.64 0.77 0.73 0.68
+0.80 | +0.76 | +0.40 | +0.89 | +0.38

Declination. ‘
—0.60 | —0.84 | —0.80 | —0.96 | —1.13
+0.59 | +0.25 | +0.76 | +0.54 | 40.32

+0.75 | +0.41 | +0.88 | +0.68 | +0.48 |
—1.43 | —1.77 | —1.66 | —1.86 | —2.05
+0.81 | +0.53 | +0.70 | +0.58 | +0.46
+0.75 | +0.34 | +0.50 | +0.36 | +0.22
—1-27 | —1.67 | —0.47 | —0.54 | —0.62
Sum +1.54 | —1.25 | +1.36 | —0.01 | —1.40

All the weights have been divided by 100 for convenience.
The sums of the squares of the residuals are:
o vy 1
Unweighted 10.02 10.11 1059
Weighted 10.87 10.72 10.96
Transforming the preliminary elements from the ecliptic
to the equator, and adding the changes interpolated between
II and IIT, the resulting definitive elements of Comet 1887
IV are:

T == June 16.663384 Gr. M.T.
7 = 257° 4' 4".38
Q= 313 54 12 .14 } Mean Equator 1887.0
i = 22 20 9.02
log ¢ = 0.1142046
e = 0.9960879

CoNSTANTS FOR TIHE KEQUATOR.
r [9.9830763] sin (349° 18' 5".824w)
» [9.9843699] sin (254 50 26 .90+w)
r [9.5798234] sin (308 9 52 .24-+v)

N ==
It

Leander MeCorinick Observatory, Univ. Virginia, 1888 May 26.




