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N2 3047-48. »

Double Star Observations
made in 189‘0 with the 36inch Equatorial of the Lick Observatory.
. By S. W. Bum/mm.

The double star observations which follow, represent
the principal portion of my work in this direction during
the year 189o. Substantially all the work was done be-
tween April 1 and December 1. On two nights of the
week the large telescope has been used by me for micro-
metrical work, when the weather on these nights has been
favorable. A few measures have been made at other times
with the 1z inch, but nearly all of the.measures given
here were made with the great telescope. The character
of the objects selected for re-measurement was such that
it was very desirable to attain all the accuracy possible
by employing the more powerful instrument, and many of
the stars could not be seen at all with the other. Most
of the new stars found from time to time, including some
of those which were discovered with the 12 inch, are much

too close or unequal for satisfactory measurement with

that instrument. The large telescope leaves nothing to be
desired in this or any other class of micrometrical work.
The definition of the object-glass, like that of most, if not
all, of the telescopes made by Clark & Sons, is practically
perfect with proper atmospheric conditions. The driving
clock by Warner & Swasey has worked perfectly from
first to last, without a single failure at any time, and is
probably as fine a piece of mechanism of its kind as can
be found anywhere.

The micrometer by Fauth & Co. is most complete
and satisfactory, and with the method employed for illumi-
nating the wires, any object, however faint and difficult,
can be measured. I am satisfied that there is no plan in
use for illuminating the lines and controlling their bright-
ness so unobjectionable in every respect as the one applied
to this micrometer. A description and cut of the 12 inch
micrometer, of which the large micrometer is a copy in
all essential details, will be found in the introduction to
my observations with the Chicago refractor in 1879—80
(Memoirs of the R.A.S. XLVIL 171). The light is furnished
by a small oil lamp as in the original device, and after
some experiments with electric lighting, I am convinced
that the oil lamp is far less trouble to use, and superior
to the other method. There is nothing to get out of
order, and the sole attention required is to occasionally fill
the lamp with sperm oil to which has been added about
twenty per cent of kerosene. ‘

The observing chair, with its simple sliding seat,
designed by Professor Hough (Monthly Notices, March, 1881)

Bd. 127

has proved as serviceable here as elsewhere. It is certainly
the best arrangement ever invented for use with either a
large or a small telescope. It would be almost impossible
to get along without it in doing this class of work with
the large equatorial. When the driving-clock is attached,
the movement of the eyepiece, which is nearly thirty feet
from the centre of motion, is so rapid, that it is.necessary,
every two or three minutes in some positions of the in-
strument, to raise or lower the seat in order to have the
observer in a comfortable and convenient position in using
the micrometer, and any but a simple device of this kind
would be impracticable. o

The 12 inch refractor is provided with similar ‘acces-
sories which work in an equally satisfactory manner. It
only remains to be said in this connection that any errors
or shortcomings which may appear in the observations
following, must be charged entirely to the observer, and
not to the instruments with which the work was done.

The methods of observation are the same as here-
tofore. With few exceptions each star has been measured
on at least three nights. The angles are usually from four
or five settings of the wires, with three readings for di-
stance on each side of the fixed wire. There appears to
be nothing gained by taking any more readings on a single
night.

In the selection of stars for re-observation, I have
endeavored to take such pairs as could not, or would not,
be observed elsewhere, leaving the old binaries and other
easy pairs, to be looked after by other observers. Nearly
all of the most interesting physical systems, and especially
those in rapid motion, are difficult objects to measure, and
many of them beyond the reach of any but the most
powerful telescopes. These are largely of recent discovery,
and of which few measures have been made. Stars of this
class have been kept on the working-list, and as far as-
possible will be measured every year. Another class of
stars, principally from my own catalogues, with every in-
dication so far as the distance is concerned, of physical
relation, have been measured previous to this time only
once; and these have received some attention, with the
result of finding some in apparently rapid motion. I have
also looked up a good many stars of doubtful duplicity,
and the results, negative and otherwise, will be found in
the measures. As a rule observations of this kind, when
the stars were not seen double, are only noted when the

23

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data ‘System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?1891AN....127..369B&amp;db_key=AST

1AN  11Z7; 13698

rt

371

conditions were sufficiently favorable to warrant the positive
statements made regarding the probable duplicity. Negative
results with the large telescope, as with any other, are of
little value except when obtained on first class nights; and,
therefore, when from the lack of good definition, or from,
other unfavorable conditions, it was doubtful whether a
slight elongation could 'be seen, I have made no note of
the observation. The measures and discoveries will show
how far it is probable that any pair seen elsewhere would
be missed here.

The catalogue of mnew stars contains 70 pairs, of
which number 39 have distances less than 1”, with an
average distance of o'45. Of the latter number 25 are
less than o”s, the average distance nbeing o0'33. The new
stars cover a wide range of magnitudes, some of the
closest of them being near the limits of the Durchmusterung.
The following naked eye stars are included in the list of
new stars:

B.A.C. 230 5 Camelop.
Ceti 199 » Geminorum
95 Piscium 36 Geminorum
% Persei 65 Geminorum
48 Cephei (H) T Herculis

34 Persei 24 Aquarii
B.A.C. 1142 ! Aquarii
Tauri 248

‘The following pairs previously known have been
found to be more closely double :

H 1981 22476

S 409 02 425

2 809 2 12, App. II
02 (App.) 77

These are all sufficiently difficult to account for their
having been overlooked heretofore.

© While no rule, unless it is a_very general one, can

be laid down for the limits of distance in noting new pairs,

it is certainly true that so far as stars are concerned which

will probably prove to be binary, it is hardly worth while

Seventeenth Catalogue

B 1155. DM. +3°4933.
RA. o"o™40° Decl. +3° 4'7'.
1890.80z | 9I°r 0745 | 9 | 36
824 | 86.7 0.46 ; 9 , 9.5 | 36
840 | 93.4 o.41 | 86, 9.5 | 36
1890.82 | 904 | o0.44 | 8.7, 9.3 |
B 1156. DM. +63°48.
RA. o“u;»“'58s Decl. +-63° 46'.
1890.725  3n7° 0.5z | 95, 9.6 | 36
747 | 339 | ©.57 | 9.0, 9.1 | 36
760 | 30.2 0.48 | 9.0, 9.2 | 36
1890.74 | 319 | 052 | 92, 9.3 |

This pair, and the one next followmg, were found
during an examination of the place given by d’Arrest for
Tycho Brahe's star. That is a little sp this star.

3047

‘| catalogue with that kind of material.
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saving any where the distances of equal stars are not
decidedly under 2”. Nearly all the pairs in rapid motion
are less than 1”. A new class of doubles, unknown in the
older catalogues, consisting of bright naked-eye stars, with
very small companions at distances varying from o'8 to 2",
has been added within a few years. Down to the com-
mencement of work with the 36 inch telescope, nearly all
the examples of this class were discovered with the Chicago
181/yinch. A few were found by the Clarks, and some
of these have already been shown to be of the most in-
teresting character, for instance 7 Cygni, 99 Herculis,
95 Ceti, etc. It i not improbable some very short periods
will be found in this class of stars. Some interesting. sy-
stems may be expected when the stars of this class disco-
vered here are re-measured in the future.

If my purpose had been to make an imposing cata-
logue of discoveries by finding -as many new pairs as
possible without reference to their character, the number
in my lists down ﬁtils time could easily have been made
many times larger, without exceeding the Struve limits of
magnitudes and distance ; but at this time there would
seem to be no good reason for encumbering a double star
We know now that
they can have no interest as double stars in the proper
sense of the term. With the large telescope pairs of 5"
or 6" distance in the lower magnitudes of the Durch-
musterung can be found by the score on any night, even
when the seeing is too poor for ordinary micrometrical
work ; and with the 1z inch it would be easy to make a
large list in a comparatively short time. I have not allowed

! myself to find new pairs of the kind recorded here, any

faster than they could be thoroughly measured. It may be
many years before some of these are re-observed, and it
is desirable to have a careful set of measures at this time
with which to compare future observations.

At the end of the double star observations will be
found a few new nebulae which have been incidentally
found in the course of the other work.

All places, as in my previous catalogues, are for 188o.

of new double stars.

B8 1157. DM. +63°52.
RA: oP22™30°% Decl. +63° 35°.

1890 725 | 8¢°7 | 1765 | 8.5, 11.5
747 | 907 1.68 | 83,usl
.760 90.1 1.64 i 8.5, uol 36

1890.74 | 9oz | 1.66 | 8.4, 11.3]

This is 8.0 mag. in DM. Discovered with the 12 inch.
Much easier than the preceding pair, which is in the-
same vicinity.

g 1158. Lal 718.
RA. oh24™55°% Decl. —10° 45",
B and C.
° 1890.898 | 138.6 0.20 i 8.8, 88 | 36
.9o0 | I35.4 o.29 | 85, 85 | 36
.939 | 140.4 0.28 ‘ 8.5, 85 | 36
189o.9r | 138.1 | o0.26 | 8.6, 8.6 |
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ml
N A and BC. (H 1981). B 1163. Ceti 199.
vl 1890.898 | 8626 | 79’22 | 55, — | 36 RA. 1"18™18° Decl. —7°32".
s 933 | 86.4| 79.31 | 73, — | 36 1890.675 | 195%1 | o'ty | 6, 6 | 36
it 939 . 86.7 | 7941 ' 78, — ' 36 681 | 1945 ' oa5 | 6, 6.5 : 36
) 189o.91 | 866 | 79.31 . — — | 689 | 1872 | o024 ! 6, 6 : 36
- The wide pair constitutes the double star, H 1981. 1890.68 | 192.3 | o019 | 6, 6.2 |
‘The RA. in Herschel is 1™ too large. He gave the angle
84°8, and the estimated distance 60", and the magnitudes B8 1164. 935 Piscium.
8 and g. The magnitude of the companion in SD.is 8™6. RA. 1" 21265 Decl. +4° 44"
The different magnitudes given to the principal star cover 800.802 | 16 f | 26
a wide range. Lalande and Schjellerup 8; Gould 7.5; t 90.802 ’ 16;.0 ‘ ©-42 67f’ gg ] 36
Schonfeld 7.2; Heis 6.7; and my own estimate in the .824 16 7 i ©-39 6'3’ 3
first observation which made it still brighter. It is not 032 | 1094 | ©.35 : 05, 7 36
known as a variable star, but it seems hardly possible 189082 | 168.4 | 0.39 | 6.7, 7.0
that the magnitudes could differ so much if there is really In the B.A.C. this is g5 Piscium, 7™ The mag-
no change in brightness. It would be well for variable | pitude in the DM. is 8.0, and in Boss 7.3.
star observers to give it a little attention. :
The new pair is a difficult object, and likely to prove B 1165. W, 1%510.
~ an interesting one. RA. 124™51° Decl. +40° 27",
B 1i59. DM. +39°148. 1890807 . 614 | z02 83, 12 | 12
RA. o"32™28% Decl. 440° 1'. 829 = 68.1 { 1.69 | 8, 12 | 12
| ‘ : .835 ' s57.0 1.90o | 87, 12 . 12
.68 ! 7 . 236 . |
1890681 | 37.2  o0.25 | o, 1023 854 | 63.2! 1.66 | 8.8, 12.5 12
687 ' 434 0.29 | 9.3, 9.5 | 36 ! , :
689 44.6 0.16 | 9.8, 10 36 1890.83 62.4 1.8z | 8.4, 12.1
189}:.68' ;419 0.23 - 9.7, 9.9 Found and measured with the 1z inch. It is a diffi-
This unusually minute and difficult pair is involved cult pair with that instrument
in the extreme preceding end of the Great Nebula in 66. Lal zo8
Andromeda. The magnitude is 8.9 in DM. It is difficult B o al. 2990.
enough to test the powers of even the 36 inch; and pro- RA. 1h31™45° Decl +37°53".
bably no other telescope will show it well. 1890.807 | ‘ 346.7 | 2.64 8.3, 11 | 12
829 = 3437 = 243 | 85, 11.5] 12
B 1160. B.A.C. 230. 835 [ 3471 | 2.81 :, 83, 12 | 12
RA. 0P 43™24° Decl. —14°13". 1890.82 | 3458 | 2.63 | 8.4, 1;5_;7M_
1890.675 1142 ;. 1.39 | 6, 13 | 36 Discovered with the 12 inch.
689 - 112.4 ' 1.18 = 5.5, 1.5 36 :
709 1127 | 10r | 6, 1%50 36 B 1167. W, 1716,
“1890.69 | 1213.1 © 1.19 | 5.8, 12.0, RA. 133165 Decl. +38° 7.
The magnitude in Gould is 35.9. 1890.807 | 56.5 | 1.16 [-9.5, 11 , 12
829 | 56.6 | 1.29 | 9.z, 10.5 12
. 6 1161. Lal 1766 .835 i 55-4 | 1.30 9.3, 10_51‘1 12
RA.o"55™50° Decl. +51°9". 1890.8z2 | 6.2 | 1.25 | 9.3, 10.7!
1890.689 ' 324.2 ©.53 E 6.8, 7.5 | 36 Discovered and measured with the 12 inch. The
~709 3230 . 045 | 7, 75 36 magnitude in DM. is 8.8.
725 325‘.75”4[_ o45 | 7, 8 | 36 | )
1890.71 | 3242 048 | 6.9, 7.7 | ' ~ 8 1168. Schj. 534.
DM ; RA. 1" 43™48% Decl. —10° 58"
o
B 156:' . '+35'215' , 1890.675 ' 202.5 | 0.32 . 82 | 36
RA. 1" 3™52° Decl. +35° 18" 681 | 2040 | o0.31 | | 36
1890.675 | 142.2 . o031 88, 9 | 36 689 | 202.5 | 0.36 | 83, 85 f 36
681 . 1382 | 0.36 .- 9.3, 9.4 | 36 .785 | 203.2 o.30 | 7.5, 8 | 36
.689 | 140.5 | 0.36 | 9.5, 9.7 | 36 1890.71 | 203.0 | 0.3z | 80, 8.3 |
1890.68 | 140.3. | ©0.34 | 92, 94 | This close pair is 1™44° preceding, and 2/4 south
This close pair is about 25° nf § Andromedae. of ¢ Ceti.
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B 1169. DM. 451°20. B8 1173. Arietis 133.
RA. 1°44™17° Decl. +-51° 46" RA. 2b50™4° Decl. +23° 32",
1890.835 | 207°3 | 2'08 , 8.5, 12 | 12 A fine triple star, but the close pair is very difficult.
854 ‘ z02.8 2.33 | 8.5, 12.5 12 The principal star (= Lal. 5468 = W, 2"1202) is 678 in
.856 | 209.0 2.18 | 8.5, 12.5| 12 the DM.
1890.85 | 206.4 | z.20 | 8.5, 12.3] A and B.
Discovered with the 12 inch. 1890.879 | 326% | -o'rr | 7.7, 7.8 | 36
- 882 | 324.8 o.14 | 7.5, 7.6 | 36
B 1170. j Persei. 893 | 325.5 o.13 | 7.8, 8 36
RA. 2P g™39° Decl. +56° 58". 1890.88 | 3254 | o.13 | 7,7, 7.8
B and C. )
. AB and C.
1890.687 ’ 311.6 | o0.35 1 11, 11.5! 36 :
760 | 3134 0.25 | 12, 12.1 | 36 . 1890.879 | 283.7 l 4.54 l 7.5, 12.5| 36
785 | 3148 | o.z0 |11.5, 11.5] 36 882 | 285.1 4.64 | — ,13.5]| 36
1890.74 | 313.3 | o.27 |11.5, 11.7] 893 | 2820 472 | —, 13 | 36
1890.88 | 283.6 | .4.63 | — , 13
A and BC.
1890.687 ! 353.2 | 70.35 | 6.3, — | 36 B 1174. Lal 5683.
689 | 3532 | 7048 | 6.2, 11 l 36 RA. 2"57™46° Decl. —11° 26",
785 | 353.6°| 7033 | —, — | 36 890802 | <1 98, x| g6
390, l ) ) — 0.802z | 304.9 1.2 78, 11 |3
189074 | 3533 | 70:39 | | 832 | 305.7 1.16 | 7.5, 12 | 36
The companion to the principal star in the great .840 ‘ 307.1 1.24 | 7.7, II | 36
cluster in Perseus is an exceedingly minute and close pair, 1890.82 | 305.9 | 1.22 | 7.7, 11.3|
and of the last degree of difficulty. I do not think an . . .
other telescope can possibly show this pair. The distance Discovered with the 12 inch.
in the first measure was noted as »too large«. It resembles
the one found in the nebula of Andromeda, but is very
much fainter, and correspondingly more difficult. B 1175 Lal 5636.
The only other measures of this distant companion RA. z2"57™47° Decl. +43° 14",
were made with the Chicago refractor: 1890.673 | 2828 | o.z5 l 7, 85 I 36
1879.55 352%  7o'47 B 2n. 675 | 280.0 0.22 7, 85 |36
. . . .681 | 280.0 0.30 8, ¢ ‘ 36
A still more distant companion makes S 409. 1890.68 | 280.9 | o0.26 | 7.3, 8.7 |
B 1171. DM. +456°556. . / .
RA. 22 12™45° Decl. 4+56° 18". B 1176. 48 Cephei (H).
. . RA. 3% 5™9% Decl. +77° 17".
1890.687% 23.9 r.ir | 8.5, 13.5| 36
.689 21.2 1.13 | 8.7, 13.5| 36 ‘ A and B_-
760 19-2 o.80 | 8.7, 12.5| 36 1890.633 | 2811 | 1.21 | —, 11 | 36
189o.71 | 214 | 1.01 | 86, 13.2| 652 | 274.9 1.06 ’ —, 13 | 36
Another pair in the great Perseus Cluster; the south 673 | 2767 "26, | — ., 135] 36
star of two about 1’ apart. It is 9™z in DM. 1890.65 | 277.6 118 | —, 125
A and C.
B 1172. DM. 456%3s5. :
" RA. 2h21™26° Decl. -56° 42" 1890.610 | 228.0 | 10.81 ’ 5:5, €3.5 36
.633 | 2280 | rr.xr | 5.5, 13 | 36
1890.687 | 238.0 1.65 | 87, 10 | 36 .652 | 227.8 | 10.094 6 ,135]| 36
.689 | 237.8 1.65 | 8.6, 11.5| 36 1890.63 | 227.9 | 10.95 | 5.7, 13.3
.760 | 239.2 1.63 | 8.0, 10.5| 36 A e b ™ .
- 8 5 3 ol _fne triple, but not a very easy one. e outside
1890 T | 2383 | 164 [ 84, 109] companion was measured twice before the close star was
This is also in the borders of the Perseus Cluster. detected. This is BJA.C/979.

o .
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E: g 1177. Lamont 464. g 1182. Lal 6759.
i RA. 3h12745° Decl. —1° 28" RA. 3"35™28° Decl. +48°9".
4 1890.802 I 24% ‘ 0’45 | 9.3, 9.3 | 36 A and B.
5 824 24.6 0.38 9, 9 36 18go0.610 ‘ 260°3 4756 ! , 13.5| 36
b ) 832 ’ 25.4 ] 032 | 9, 9 36 630 [ 262.1 4.24 6.5, 14.5| 36
1890.82 | 24.7 | 0.38 | 9.1, 9.1 | 633 | — 4-31 [ 6.8, 14.5
. .6 61. . 6. .
Found during one of the many attempts to see that 1890.62 | 2612 437 | 64, x4.2 |
most singular double star, g5 Ceti. This new. pair is 3157 f, A and C.
and 5°'42" s of that star. The magnitude in SD. is ¢.3. 1890.610 [ 2429 | 19.56 | —, 13 | 36
} 630 | 242.4 | 19.20 | — ,13.5]| 36
B 1178. Tauri 7 = Lal. 6267. 633 ‘ — 19.04 ;| —, 14 | 36
RA. 3"17™20% Decl. -4° 27". 1890.62 | 242.6 | 19.27 | — , 13.5 |
1890.882 | 347.5 g " o.9go | 6.5, 12 | 36 The micrometer was disturbed dyring the evening of
890 | 346.2 | 1.1 | 6.7, 12 | 36 the last measure, and some of the position-angles were lost.
.898 | ' ) 6.5, 6
T3 089 i 349; |‘ :97 | 62 :23 | 8 g 1183. B.A.C.1142.
9029 | 34T 99 00 123 RA. 3"37™35° Decl. ++45° 18".
The magnitude in the DM. is 7.7, and in Boss 7.3 ; | " 6aa |
while Gould gives 6.6. It is certainly as bright as that now. 1890:2;)2 l ;;gg 3 6?; L 6. 5: ;:g gg
8117 Persei 673 ’ 140.5 | 6.82 ’ 6.5, 15 i 36
1179 34 Yersel ~ 1890.6 139.9 | 6.48 | 6.3, 14.7
RA. 3"20m47% Decl. +49° 6". 9065 | 139.9 | | 63 |
1890.610 ‘ 1620 | 0.68 l 6.5, 11 | 36 31584;“ E’M +21'525"
633 | 161.6 0.76 , IT l 36 RA'3.4I 14° Decl. +22°0".
.652 | 164.1 0.68 | 5.5, 12.5, 36 1890.785 | 272.9 K 0.66 | 8.2, 83 | l 36
660 | 166.0 o.6o | 5.5, 12 l 36 851 | 271.8 | o.61 | 8.0, 85 | 36
1890.64 | 163.4 | ©0.68 | 5.9, 11.6 | °.867 | 2720 I 0.59 ‘ 8.0, 8.2 | 36
| s
A more difficult pair than the distance and relative 1890.83 | 2723 | 0.6z | 81, 83 |
magnitudes would indicate. B 1185. W, 48376.
RA. 4P 18™52% Decl. +18° 35’
B8 1180. Lal 6417. 800.66 ’4 65' ’6 3585 6
b, pmy a8 4% e o 1890.660 | 33. 0.15 ‘3
RA. 3%22%23% Decl. —4°59". 681 | 183 | o6 | 8o, 36
A and B. 689 | 25.1 0.18 | 8.0, | 36
1890.802 | 247 | o042 | 85, 9 | 36 775 | 254 014 | 75, 8° ’ 36
824 | 246 0.46 | 8.5, ¢ 36 18go.70 | 256 | o0.16 | 7.8, 84 |
832 l 25-2 ’ ©-45 8, 10 | 36 The magnitude in DM. is 7.5.
189082 | 248 | o.44 | 83, 9.3 | )
B 1186. Tauri 248 = Lal. 8372.
A and C. RA. 4" 20315 Decl. 410° 56'.
1890.802 | 117.6 7.09 | —, 12 | 36 1890.906 | 185.0 , 0.63 ‘ 6.8, 9.5 , 36
824 | 118.3 7.16 | — , 11.5| 36 911 | 180.4 061 | 6.7, o9 | 36
832 | 117.8 7.15 | — , 11 | 36 .939 | 181.0 ’ 0.53 | 6.8, 10.5| 36
'1890.82 | 117.9 | 7.13 | — , 11.5] 1890.92 | 182.1 | o.59 | 6.8, 9.7 f
In Argelander and Heis 6™, and as bright as that
g r18x. Lal 668s. in most of the catalogues.
h Mmp S ° '
RA. 3%32753° Decl. +45° 31" B 1187. 5 Camelopardi.
1890.652 | 270.5 0.36 8, 81 | 36 RA. 4" 4c™145 Decl. -cz° 4",
.660 | 266.9 -0.31 | 8.3, 85 | 36 4745714 5574
673 | 2742 038 | 8, 83 | 36 1890.77; 24;;.4 l 12.86 | 5.5, 12 l 32
777 | 2453 | 12.90 | 5.5, 13.5/ 3
1890.66 | 2705 | 0.35 ] 81, 8.3 | 785 | 2449 | 12.90 | 5.5, 13 | 36
Near 0% s59. 1890.78 | 245.2 | 12.89 | 5.5, 12.8]
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B 1188. B 1191. Lal 12262.
RA. sh44™33° Decl. —1° 28" RA. 6" 19™g* Decl. 4-18° 50'.
A and B. 1890.890 | 163% | 1745 | 6.8, 14 ; 36
. . .3 ! . i 6
1890.832 | 103% | 1701 | 7.8, 10.5] 36 93? 162.3 f 1-42 ) 7.0, 14. 5[ 36
| i ! 955 | I159.I .13 | 7.3, 1 3
.840 | 1084 | .29 ! 8 , 10.5] 36 1
851 | 106.7 | 1.38 | 7.8, 10 | 36 18_9°‘93 | 1615 | 1.33 | 7.0, 13.8]
1890.84 | 1060 |  1.23 | 7.9, 103 A difficult pair most of the time.
A and C. (= 3 80g). B 1192. » Geminorum.
: : , RA. 6" 21™50% Decl. 4-20° 17",
1890.840 985 ; 2538 —, 9 | 36 '
851 | 08.1 - 25221~,85{36 B and C.
862 | 984 - 2537 | 7.8, &5 | 36 1890.879 341.0 l .14 | 90, 9.2 36
1890.85 ! 98.3 - 25.32 | — , 87 | .882 | 349.1 ©.18 i 8.5, 8.6 | 36
.8 . .5, 8.
The new pair ‘is the principal star of 3 809. The 890 [ 3484 ox2 | 35, 87 ‘ 36
Struve star appears to be fixed: 1890.88 | 346.2 [ o.15 | 8.7, 838 |
1831.16 101°2 25770 3 3n. A and BC. (= OX App. 77)-
1868.56 93'6 2525 De 4n. 1890.854 ’ 329.3 | 11248 | —, — | 36
1879.02 98.3  25.22 8 2n. .862 | 329.2 l112.80 | —, — | 36
' ) © 879 ; 329.5 | 112.80 | — , — = 36
RABhusz;;s S]§hl-11935; - 1890.86 | 329.3 .;“2‘69 -
Sk ecl +o" 23 This is one of the bnght stars with distant com-
A and B. panions given in 0ZX's Catalogue of wide pairs. This
870 | 267 . g i 26 companion star 15 an exceedingly close double, and one
1890872 | :71;1 ‘ 2:; ? 83, 3 | g 6 not likely to be found with any much smaller telescope.
©99 ' S B One would expect rapid motion in such a pair. The only
.939 | 269.8 023 | 8, 9.2 | 36 , . .
3 ; % o0 81 T other measures of this from the large star are the following:
1e90.90 | 2095 . 2o 1 819 1876.02  329°1 112754 De 3n.
AB and C. Evidently there has .been.no_ change. If the principal
' ‘ star has any proper motion it is extremely small. The
1890.840 | 104.5 ! 58.02 ! —, & | 36 large telescope shows a number of faint stars nearer than
862 | 194.5 | 38.21 |- 8, & | 36 this companion. I have measured most of them. The
189085 | 194.5 | 5811 | —, 8 nearest one is quite difficult to measure, but the others
' il
The magnitudes of A and B in the DM. are 9.0 are easty seen. A and a.
and 9.2. DM. +-0%1230, 1229. ‘
1890.862 l 359.3 | 22.30 | — , 15 36
. 9 | 78 ¢+ — | 153 6
W, <"1260. 879 | 356.9 | 22.78 » 13 03
RAB;I?: s l]):clm—i-zf . 890 ‘ 3579 J 22.86 | — , 15§ 36
P 5TSET ' ’ 1890.88 | 358.0 | 22.65 | — , 13
A and B.
\ ‘. | ‘. A and b
1890.840 | 341.2 | 1.25 . 7 , 10.51 36 , | . '
851 | 339.5 . 1.37 | 7.8, 11 | 36 1890.862 | 136 | 53.99 | — , 13 136
862 | 3397 1.61 ; 7.5, 11 | 36 879 | 130 53-8§ | — 1451 36
1890.85 | 340.1 | 1.41 | 7.4, 10.8| 189087 | 13.3 | 53.90 | — , 138,
A and C. soos6s A and ct;’!
, X . 3 | 57.06 | —, | 36
1890.840 | 952 | 6.72 ; —, 13 ‘] 36 ! 90892 \[ zg;’g [ gg :7 i _ \i; : 26
851 | 952 | 6.62 | —, 36 : - - . :
362 960 | 6.62 ’ — 12~5, 36 1890.87 | 254.6 | 56.76 | — , 12.5]
1890.85 | 955 , 6.65 | — , 12.5] A and d.
Aytriple star near the last. The distant companion 1890.862 ‘ IL§ I 92.22 ’ —, 12 | 36
is noted in the Harvard Zomes, where it is called 17 mag- 879 11.7 | 92.04 | — , 14 | 36
nitude, and distance estimated 8. 1890.87 | 116 | 92.13 | — , 13 |
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EE P 1193. 36 Geminorum.
N RA. 6"42™52° Decl. 4-21° 56'.
e 1890.879 ] 3558 ) 10%6z | 6, 15 | 36
& 890 | 355.2 | 1105 | 3, r4-5i 36
o 939 | 354.1 | 10.76 | 6, 14 | 36
1890.90 | 355.0 | 10.81 | 5.7, 14.5]
A very small companion.
B 1194. 65 Geminorum.
RA. 7P22™21° Decl. +28° 10".
1890.879 } 289.1 | 13.89 | 5, 14 ) 36
.882 | 289.7 | 14.06 | 5.5, 14.5| 36
890 } 289.8 | 13.77 | 6, 13.5’ 36
1890.88 | 289.5 | 13.91 | 5.5, 14 |
A faint attendant similar to the last.
B 1195. Lal 15331.
RA. 7"45™35° Decl. —g° 6.
18go.903 | 817 | o©0.46 | 7.5, 8 ! 36
1.052 I‘ 808 | o0.43 i 7.0, 7.2 I 36
~ ros5 | 818 ‘ .49 | 7.5, 7.7 | 36
189r.00 | 814 | o0.46 | 7.3, 7.6 |
B 1196. DM. 460%1127.
RA. 8"8™55° Decl. +59° 57"
1890.882 63.0 | 0.44 ]? 8.5, 10.5] 36
1.052 61.0 _Lm_9f46' i 8.5, 10.5 | 3&
1890.97 | “62.0 | o0.45 | 8.5, 10.5 |
This is 63° f a 6™ star, and 40"n. The magnitude
in DM. is ¢.2. ‘
B 1197. Lac. 5791.
RA. 13" 56™4° Decl. —31°6".
1890.375 | 176.3 | ©0.94 | 65, 7.5 | 36
436 | 1794 | 097 7 ,.85 | 12
.438 | 180.9 | 066 | 7, 82 | 12
18go.41 | 1789 | 0.86 | 6.8, 81
Discovered wich the 12 inch.
B 1198. T Herculis.
RA. 16" 16™8 Decl. 4-46° 36".
1890.334 ’ 325.3| 696 4, rs-si 36
.340 | 325.1 6.34 | 4, 14 | 36
-356l 324.3 | 6.67 | —, 14 | 36
373 | 326.5 | 6.50 | — , 14 | 36
1890.35 | 3253 | 6.57 | — , 13.9]
A very minute companion.
8 1199. Messier 13.
RA. 16"37™ Decl. 436° 41"
A and B.
1890.422 | 131.9 ] 2.64 | 10.5, II él 36
458 | 129.1 l 2.35 | 11, 11.5| 36
.460 J 1300 | 285 | 11, 11.7| 36

1890.45 | 130.3 |

2.61 |10.8, 11.4/

B and C.

1890.422 ' 50°4 | 0784 | — , 12 ) 36
.458 } 59.8 | o0.96 E — , 12.5 36
460 | 589 1 084 | —, 14 : 36

1890.45 | 59.4 | 0.88 | —  12.8]

This is one of the principal stars, and near the cen-
tral portion, of the great Cluster in Hercules. It was the
only pair close enough to be called a double star, I cotld
find on this occasion, but the conditions were not specially
favorable. Of course there are. many stars within, say, 2"
of each other, but in all of the bright compressed clusters
which I have examined with this and other instruments,
there seems to be a remarkable absence of real double
stars; and this seems to be true of star clusters generally.

8 1200. Lal. 31421. '
RA. 17 11™5° Decl. 4-14° 49"

1890.422 , 13.5 , I.41 ., 8 ,1L5 36
447 ' 127 | 1.5z | 7.5, 12.5, 36
458 . 105 | 1.33 | 8,125 36

189o.44 | 126 | 1.42 | 7.8, 12.2

i i

This is the preceding of two 8™ stars, same decl-
nation, and 33° apart. Near a Herculis.

B 1z01. AQe. 17215.
RA. 17"26™40° Decl. 4+-67° 52"

1890.463 | 3390 | o043 ' 7, 7 . 36
496 | 337.1 1 o039 | 8,82 36
499 | 338.4 048 | 83, 83 | 36

1890.49 | 3382 | o043 7.8, 7.8 |

* B 1z02. DM. +3°3564.
RA. 17" 55™33°% Decl. +3° 33.

A and B.

18g0.463 | 351.6 0.75 | 8, 9 | 36
479 | 3535 . ©0.83 1 85, 10 | 36
496 | 354.x | o065 | 8, 9 36

i

1890.48 3531 | ©.74 © 8.2, 93 |

C and D.

1890.463 92.2 ; 3.85 8.7, “-Sf 36
479 | 932 | 399 . 10, II ' 36
496 | 943 | 3.89 | 95, 11.5, 36

1890.48 | 93.2 | %-91 ' 9.4, ¥1.3 |

AB and C.
1890.463 28.2 |104.oo [ —, — | 36
.473 28.4 | 104.02 } —_—, — 12
476 | 283 |103.73 | —, — | 36
479 | 281 |103.92 | —, — r 36
1890.47 | 282 |103.87 | —, — |
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AB and E.
1890.473 | 138°%4 | 90’18 | o , 8.8 "12
: 476 | 138.4 ' 90.44 §u8’5’ 8.4 | 36
479 | 1386 | 90.34 | 85, 8.4 | 36
1890.47 | 138.5 | 90.32 | 8.7, 8.5 |

A and C are respectively Lamont 2849 and 2852,
but the declination of the latter should be 1’ more. The
magnitudes of these stars in DM. are the same, 8.2.

8 1203. Serpentis 191.
RA. 18" 19™56% Décl. 4-0° 44"

1890.652 | 67.4 | o0.30 7, 7.3 | 36
675 | 66.9 . o031 8, 82| 36
689 | 69.1 | o0.29 | 7.5, 7.7 | 36

1890.67 | 678 | o0.30 | 7.5, 7.7 |

A very close and nearly equal pair. This is Lal. 34015.

# 1204. Aquilae 56.
RA. 19"6™1° Decl. +2° 25",
A and B.

1890.556 | 36 ' ‘o1 | 7, 8 | 36
.564 4.6 ;| o©0.44 } 8,85 | 36
573 | 33| o380 8, 9 |36

18go.56 | 3.8 | o.44 | 7.7, 85

_ A and C.

1890.553 | 195.0 1 12.42 , — , 14 | 36
556 | 195.6 I 12.92 | T 14 | 36
.573 | 194.9 | 13.11 | — , 14 | 36
.610 | 194.5 | 13.10 | — , 14 | 36

1890.57 1950 | 12.89 | — , 14 |

A and D.

"1890.556 | 159.9 | 20.80 | — , 14.5]| 36
.610 | 160.2 21.54 | — , 14.5| 36
675 159.,6 21.35 | — , 15.5| 36

1890.61 159.9 | 21.23 | — , 14.8

A and E.

1890.556 | 316.9 | 26.38 | — , 14.5| 36
.504 | 318.0 | 26.23 | —, 14 | 36

1890.57 | 319.4 | 26.30 | — , 14.2|

A and F. )

1890.553 I 292.8 ‘ 27.89 | —, 14 I 36
.556 | 292.4 | 27.92 | — , 14 | 36
594 | 292.3 | 27.69 | —, 14 l 36

1890.57 | 292.5 | 27.77 | — , 14 |

A and G. (= X 2476).

1890.553 | 214.0 | 31.32 | 7.5, 10.5| 36

. .556 " 213.6 | 31.41 | 6.8, 10 | 36

1890.55 | 213.8 | 31.36 | 7.1, 10.2]|

o
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Not only is the principal star of X 2476 a close

| double, but there are at least four other stars nearer than

the -.& companion. One of these, D, is extremely difficult

to measure. There does not seem to be any change in
"the distant star : o
1830.61  214°7 31741 2.
- B 1205. Lal 38649.
RA. zoP 5m46°% Decl. —8° 27"
1890.644 l 51°5 o’st | 8, 9.5 | 12
647 49.1 ©.57 | 83, 95 | 12
.649 49.3 o.60 8,092 | 36
1890.65 | sgzoo | o0.56 | 8.1, 9.4 |

Discovered with the 12 inch.

In the SD. this star
is 7.0 magnitude. ‘ :

8 1206. Lal 39115.
RA. 20" 14™36° Decl. +36° 23'.
18go.518 I 2.8 1.97 ] 8, 105 36
.523 1.6 2.12 , IT I 12
.534 4.6 1.80 75, i1 | 36
1890o.52 | 30 | 1.90 | 7.8, 10.8:
B8 1207. Lal 39198.

RA. 20" 16™25° Decl. 4+43° 28"

1890.573 | 217.7 | 5.74 | 750 13 36
575 | 217.1 579 | 8,135 36
-592 | 2187 | 575 | 7.5, 14 | 36

1890.58 | 2178 | 5.76 | 7.7, 13.5 |

One of the Wolf-Rayet stars in Cygnus. Perfectly
round and sharp with the highest powers.
B 1208. Lal. 39656.
RA. 20"28™38% Decl. +6° 28'.

1890.537 t 3354 | 2.97 | 7.3, 12 | 36
-556 | 336.3 ' 3.00 | 7.5, 12 | 36
-564 | 334.8 304 | 7.5, 12.5 36

1890.55 | 335.5 | 2.94 | 7.4, 12.2

B 1209.- SD. —17%025. *
RA. 20"34™9° Decl. —17° 48".

1890.649 | 2938 | o.51 9, 10.5 ] 36
.652 | 291.4 . 0.43 9, Io : 36
673 | 297.7.| o4z | 9, 93 | 36

1890.66 | 294.3 | o045 [ 9, 9.9 |

Discovered with the 12inch. It is 22%4 preceding,
and o!4 south of the 7™ star, B.A.C. 7151.

B 1210. Pi. 2z0"440.
RA. 20"56™6° Decl. +48°13".
A and B.

1890.613 | 1205 | 2.16 | 7.5, 13 | 36
630 | 1184 I 2.35 | 7.6, 12 | 36
.633 | 1208 2.38 | 7.7, 12 | 36

1890.63 | 119.9 | 2.30 | 7.6, 12.3|
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S C and D. (= 03 425). B and C.
:;: 1890.613 | 133°8 | 4717 | 11, 11.5’ 36 1890.675 ! 312%7 ' o'91 | 93, 9.6 | 36
z .630 | 134.1 4.17 {105, 11 | 36 .678 | 3115 0.75 9, 95 | 36
&) .633 | 134.7 4-49 | 10.8, 11.1! 36 799 | 3115 0.78 9,95 | 36
e 1890.63 | 134.2 | 4.28 |10.8, 11.2] 1890.69 | 311.9 | 0.81 | 9.1, 9.5 |
‘ I found this triple with the Chicago refractor in 1884,
A and C. (= 03 423). but it has not been given in any of my previous lists of
‘ , new pairs.
1890.613 ‘ 28.6 k 13.89 | -, — | 36 8 1214. DM. +33°4387.
.630 28.8 13.80 | —, — 36 RA. 21" c1™225 Dedl o
633 284’ 13.70‘ — . — |36 . 21" 51™23% Decl. +33° 45'.
1890.63 | 286 | 13.80 | —, — A and B.
: 890.6 ‘ .8 . . 6
The new star, B, is much nearer the principal star 1290 633 1 205 | T4 { 2, 10313
. . ' 652 | 204.3 1.33 | 9, 10.5! 36
than those which constitute OZX 425. The distance of D 6 ! 3 ! ' l
: A 673 | 204. 1.40 9, I0 36
has never been measured directly before. 0X gives the 8006< | | | |
distance of CD, derived from the angles, in connection 1690.05 2050 .39 1 9,103
with the measures of AC, as 4’11 (1851.7). There has C and D
probably been no change in.these stars unless the distance and L.
of C has increased. The following are all the measures: 1890.633 ' 246.3 ‘ 5.07 [10.5, 11 | 36
6 6 98 | 9.5, 10.8| 36
1847.49 27%6 12”33 02X 3n. 6;; [ :136 I ‘;32 ?)g jg.sf ;6
867. . ‘12, . ‘ ’
1867.00  29.9 1272 De 3n 1890.65 | 245.8 | 5.06 | 9.8, 10.8]|
B 1211. Lal 40744. A and C.
' . : . — ., — | 36
RA. 20h g g™ &S 180 2c’. 1890.633 18.4 | 112.16 ] , 3
207577157 Decl. —18° 35 652 ! 18.1 |.112.55 | — , — ' 36
18g0.644 l 3438 ! 065 | 8, 83 | 36 673 | 185 |112.58 ! —, — | 36
-649 3456 ‘ 058 | 7.5, & i 36 18¢go.65 | 18.3 {112.43 | —, — |
. - . 8 6
652 3446 ©:52 7 | 3 This quadruple star was poted by me in 1884, but
1890.65 [ 3447 | o038 | 7.5, &1 | is not included in any of my previous catalogues.. There

The following of a small triangle ; discovered with

the 12 inch.
B 1212. 24 Aquarii.
RA. 21" 33™20° Decl. —o° 36"
1890.725 l 256.5 | o0.44 | 6.8, 7.5 | 36
760 | 254.9 0.45 | 6.5, 6.7 | 36
777 | 252.0 0.45 | 6.2, 6.5 | 36
189c.75 | 254.5 | o0.45 | 6.5, 6.9 |

A fine moderately close pair, and it is safe to say
at the outset that it will prove to be a binary. The proper
motion of this star is o215 in the direction of 81°%, and
it is evident that it is common to both stars.

B 1213. DM. 412%%710.
RA. 21"48™26° Decl. 4-13°0".
A and B.

1890.675 | 258.7 I 62.21 8, — | 36

.678 | 258.9 62.40 8, — 36

709 | 258.8 ‘ 62.25 8, — | 36
1890.69 | 258.8 | 62.29 | 8, — |
Bd.127

is a faint star about 20” from C in the direction of 285°;
and a 5" pair of faint stars between AB and CD. A good
many smaller stars in the field. C is No. 4388 of the DM.;
magnitude 9.3.

B 1215. SD. —11°5781.
RA. 22" 6™46° Decl. —11°46".
1890.802 | 897 i 1.58 | o9, 9 | 36
824 | 900 | 1.53| 9, 91 | 36
840 | 909 | 149 o, 9 |36
189082 | 962 | 1.53] 9, 9 |

Near the last pair; discovered with the 12 inch.

B 1216. Lal 43605.
RA. 22" 14™41% Decl. +-28° 55",
1890.496 | 3186 | o.65 | 8.3, 85 | 36
518 | 3161 | .68 | 85, o | 36
.526 [ 318.5 o.60 } 85, 85 | 36
1890.51 | 317.7 | o0.64 | 8.4, 8.7 |

I found this pair Sept. 3, 1885 with the 16 inch
refractor of the Warner Observatory during an evening
spent with Dr. Swift at that place. Recently the slip of
paper containing a memorandum of the place of the star:
was found, and it is now measured for the first time.

24
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g 1217. Lal 4363s.
- RA.22"15™33% Decl. 430° 42,
1890.499 | 21698 0768 | 7.3, (j.s 36
.518 | 221.6 0.65 | 7.5, 10 | 36
.564 | 218.3 o.50 | 7.3, 11.5! 36
1890.53 | 218.9 | o0.61 | 7.4, 10.3]

This pair has proved exceedingly troublesome to
measure. On several occasions when the seeing appeared

to be excellent there was not the least trace of the com-

panion. The magnitude in DM. is 7.0.
B8 1218. W, 228476.
RA. 227227325 Decl. +29°5".
18g0.523 st.7 | 1.48 | 8.7, 89 | 12~
.526 54.0 1.44 | 86, 8.8 | 36
.534 54.8 1.40 85, 8.8 ] 36
1890.52 | 535 | 1.44 | 8.6, 8.8 |

Discovered with the 12 inch.

B 1219.

SD. —11°5931.
RA. 22"42™275 Decl. —11° 42"
1890.802 | 310.0 0.56 | 8.7, 9.2 i 36
824 \ 300.3 0.55 | 88, 9.5 | 36
840 | 304.3 | o.52 | 87, 95 | 36
1890.82 | 307.9 | ©.54 | 87, 9.4 |

This is a difficult pair, although it was discovered
with the 12inch. About 5’ np there is a 6" pair.

- B 1220, ! Aquarii.
RA. 23P9m35°% Decl. —g° 44

B and C.

1889.689 | 267.1 o.14 — , — | 36
1890.610 96.2 o.20 | 9.5, 9.6 | 36
..630 | 109.2 0.25 | 9.0, 9.1 | 36
633 — ~0.2z2 | 90, 9.1 | 36
660 \ 97-7 23 | 9, 9 |36

189g0.63 | 10I.1 0.22 | 9.1, 9.2 |

2

A and BC. (2 12, App.II).

1 1889.673 I 311.8 | 49.27 | —, — | 36
687 | 311.8 | 49.25 | —, — | 36
689 ! 311.8 | 49.48 | —, — | 36

1889.68 | 311.8 | 49.33 | —, — |

I found in 1889 that the Herschel-Struve companion
was a close double star, but was able to get but a single
measure that year. It seemed to be much easier the
following "year, and the difference of the components in
‘magnitude was obvious.

3048

The late measures indicate a con-’

388

siderable increase in the angle as well as in the distance.
The mean result given above includes only the measures
of 1890. The micrometer was disturbed during the night
on which the last measure but one was made, and the

_position-angle was, therefore, lost.

This star has remained absolutely fixed with reference
to ! since the measures by Struve. The large star has
a considerable proper motion, given as 0”350 annually in
the direction of 8¢°8, and this is evidently common to
both stars. It is not unlikely that this will prove to be a
triple system of the class of which g Herculis and g Bootis
are familiar examples, with the close pair in rapid orbital
motion. It is probably a difficult object at all ‘times, or
it would have been detected by some of the many obser-
vers who have measured the wide pair. In 1880 I made
a set of measures with. the Chicago 18.5 mch but saw
nothing of the close pair.

B 1221. DM. +41°4788.
RA. 23%227125 Decl. +41° 46",

1890.496 | 1457 1793 | 9.5, 10.5| 36
499 | 144.7 1.91 | 9.5, 10.5| 36
518 | 145.2 1.89 9 , 10.5| 36

18go.50 | 145.2 | 1.91 | 9.3, 10.5]

Discovered by me at the Warner Observatory in 1885
on the occasion referred to in the note to No. 1216 of
this list.

8 1222. DM. +2%4669.
RA. 23"22™23% Decl. +2° 54"

1890.802 ‘ 37.3 | 1.23 i 9.2, 9.3 , 36
824 l 374 1.07 | 86, 87 | 36
840 | 37.5 1.13 I 9.0, 9.0 ‘ 36

1890.82 | 37.4 | 1.14 | 89, 9.0 |

Discovered with the 12 inch.

B 1223. DM. +4°5046.
RA. 23"39™10° Decl. 4-4° 27".
1890.802 l 297.0 1.35 8, 11 | 36
824 | 2989 1.34 | 85, 11 | 36
840 l 299.9 1.30 | 7.7, 10.5| 36
1890.82 | 298.6 | 1.33 | 81, 108|
Discovered with the 12 inch.
B 1224, Lal 46942. ‘
RA. 23"50™52% Decl. +55° 10".
1890.725 | 200.9 3.98 | 6.7, 13 | 36
747 | 204.8 3.94 | 6.7, 13.5| 36
.760 | 204.2 .3.90 | 6.5, 13.5| 36
1890.74 | 203.3 | 3.94 | 6.6, 13.3|

The magnitude of this star in the DM.is 7.5.
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ml
'R;: Measures of Double Stars.
:H: 2 2. H. 1968.
:‘:Zz:: RA. oP2™36° Decl. +7¢° 3. RA.oP"21™33% Decl. —17°4.
e 1890.785 | 173°1 ! 0’27 7, 7 I 36 1890.851 I 88% 4719 7, 9.5 1 36
& .802 | 179.9 0.30 | 6.6, 6.6 | 36 854 ‘ 86.1 4.17 7,93 ,
879 | 178.3 ] 0.30 | 6.5, 6.8 | 36 856 | 883 375 { 7.8, 9.5 | 12
189o.82 | 177.1 | o©0.29 | 6.7, 6.8 | 867 88.4 | 3.8 ) 1051 12
1890.86 | 87.8 | 3.98 | 7.5, 9.7 |

This pair has been single, or non-measurable for the
last thirty years. The angular motion since the last measure
of OX in 1858 has been more than 150°. It is not a
difficult pair now, and the distance should be steadily in-
creasing, with but little change in the angle. The measures
indicate a period. of about 450 years, with a maximum
distance of 1”.

B 484.
RA.o"3™30° Decl. +51° 22",
1890.898 | 153.0 1 1.88 | 7.5, 11.5]| 36
.9oo | 156.2 | 2.01 | 7.7, 11.5} 36
.QII | 154.6 f 1.84 | 7.8, 12 | 36
189o.90 | 154.6 | 1.91 | 7.7, 11.7|
‘The only other measures of this pair are:
1878.66  156°3 1795 3 zn.
B 255.

RA.o"g™38% Decl. +27° 43"

1890.862 | 06.7 0.70 { 7.5, 8 }‘ 36
-8791‘“990 0.53 } 75, 9 | 36
.882 97.9 | 0.53 | 7.6, 8.3 ‘ 36
189087 | 97.9 | 0.59 , 7.5, 8.4
Probably not much change yet, as De found:
1875.96  99% 0'38 De 4n.
o B 393
RA. oP12™12% Decl. —21°48".
1890879 } 18.4 i o.70 | 7.6, 8 | 36
893 | 175 | 013 TS 8 | 36
898 | 121 | o.71r |.7.5, 83 | 36
1890.89 | 160 | o.71 | 7.5, 8.1 |
Change is uncertain.
03 10 réj.

RA.o"21™16° Decl. 415°22".
1890.785 Neither star double. Good seeing. 36

The smaller star of this wide pair (237°:96") at
one time was supposed to be a close pair, but it was
rejected by O in the catalogue of 1850. Ma in 1844
made a measure of it, marked »very uncertainc. I found
it single in 1878 with the 181/, inch, and at other times.
Clearly there is no occasion for any further examination of
ithis star. .

The proper motion of this star (Lal. 593) is given
as o’25z in the direction of ¢2° If the direction and
amount of this motion is correct, the measures of this
pair show that the small star has a proper motion of its
own of 0”18 per annum in the direction of 195°5, nearly
at right angles to the motion of the other star. On the
other hand, if B is fixed in space, then the correct proper
motion of A is 0”35 in the direction of 61%2. An extended
examination of these motions will be found in a paper by
the present writer in Monthly Notices for January, 1891.

Ho.212. 13 Ceti.
RA. oP29™3° Decl. —4° 15".
1890.785 Cannot see any trace of duplicity 36

in the large star, Tried all
powers; seeing fairly good.

Hough, with the Chicago refractor, thought this was
a close pair, (9o°: 0”3), but I could see nothing of it.

0Z 15.
RA. oP29™14% Decl. 48° 22".
1890.879 [ 122.9 o.zo | 7.5, 85 | 36
882 1210 orr ;| 7, 85 { 36
898 | 1210 ’ o.15 | 7.3, 8 | 36
1890.88 | 121.6 ;| o.15 | 7.3, 8.3 |

This star seems to have been rejected by 0O as
being really single. Apparently no one but Maidler has
ever seen it double. He gave, 97%3: 0.3+ (1851.7), and
noted it as single the following year. It was very doubtful
to De, 1865. I could see no certain elongation with the
Hanover 9.4 inch in 1874, and found it single with the
Chicago 181/, inch 1879, and had come to the conclusion
that it was not a double star. Even if there has been no

‘change, the closeness of the components would account

for the failures heretofore to see it double. (See A.N.3017).

B 395
RA. oP31™g° Decl. —25°26".
1890802 i 1144 | 0.77 i 6, 6.1 | 36
824 | 111.4 0.75 6, 6.2 | 36
832 ‘ I11.9 0.69 6, 6 36
1890.82 | 1126 | o0.74 | 6, 6.1 |

Certainly a binary, but the motion is slow. This
star has a large proper motion, which, according to Arge-
lander, is 17436 in the direction of 9o°3.

24%
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B 491. J Andromedae. A and D.
h o ’ ‘
RA. 0% 32754° Decl. +30°12". 1890.785 | 169°2 | 82’80 | — , 14 ) 36

1890.556 | 209°5 | 28726 | — , 12 l 36 8oz | 170.7 | 82.86 | —, 14 | 36

.564 | 299.2 l 28.07 | —, 12.5‘ 36 1890.79 | 17000 | 82.83 | —, 14 |

.573 | 299.6 28.22 | —, — | 36 . . L .
1890.56 I 2004 I 2818 | —, = l In 1884 I examined Polaris with the Chicago refractor,

No change since my first measures.

02 515. @ Andromedae.
RA. 1"2™32°% Decl. +46° 36,

1890.575 ’ 249.6 l 0.30 ’ 5, 6 ’ 36
.504 l 247.8 0.30 . — , — | 36
.610 | 255.0 ’ 0.36 | —, — ’ 36
1890.59 | 250.8 | o032 | —, — |
Ho. 2t5. 45 Andromedae.
RA. 1P4m26° Decl. +37°5".
1890.630 Not double. 36

.660 Absolutely round with powers to 36
: 1500, and fine conditions. Cannot
be double.
.675 Perfectly . round.
nificent.

Seeing mag- 36

Ho. gave the angle 259°1.(1889.97) 1n. There is
probably some mistake about this star, as it would be a
very easy pair with this telescope according to the description
in Ho.

8 1029. { Piscium.
RA. 1"7™27° Decl. +6° 56"
B and C.

1890.903 | 249.4 0.75 | — , 13.5]| 36
911 | 248.6 1.02 | — , 13.5 36
939 | 2485 .77 | —,13.5] 36

1890.92 248.8 085 | —, 13.5]

A and B. (X 100).

1890.911 632 | 2376 | —, — ' 36

. 939 | 639 | 2365 | —, — | 36

1890.92 | 63.5 | 23.70 | —, —

There does not seem to be any change in the small
star since my measures in 1888.

Polaris.
RA. 1P 14™46° Decl. +88° 40°.
. A and C.
1890.785 83.0 | 44.70 | — , 14.5]| 36
.802 83.7 | 44.67 | — , 15.5| 36

1890.79 | 83.3 | 44.68 | —, 15 |

and measured the places of the nearest stars I could see
with that instrument. The measures, which have never been
published, are as follows:

1884.74 88%  43"28 —, 13
1884.74 172.2  82.68 —, 12

These are small stars with the 36 inch. There is
nothing nearer than the 3 companion.

In.
n.

B 4.
RA. 1P 14™509° Decl. 410° 55"
1890.851 | 69.6 0.41 ‘ 8, 9 ’ 36
879 | 69.7 o.40 | 7.5, 8.5 | 36
882 | 67.2 o.42 | 7.5, 85 | 36
.903 ' 70.2 { 0.38 ’ 8, 9 ‘ 36
1890.88 | 69.2 | o.40 | 7.8, 8.8 |

Some of the measures made heretofore are very
discordant, and would appear to indicate rapid motion;
but it is now quite certain that the change is rather slow.
Both angle and distance seem to be diminishing.

8 506. 7 Piscium.
RA. 1P25™4° Decl. 4-14° 44"

- 1890.725 13.0 0.95 | — , 11.5| 36
177 16.0 1.02 | — , 10.5| 36
.840 14.1 l r.or | —, 11 | 36

1890.78 | 148 | o0.99 | — , 11 |
H. 2061.
RA. 1P 30™2% Decl. —18°8".
1890.936 | 3227 | 63.13 | 7.5, 9.5 | 36
939 | 322.2 62.98 | 7.5, -10 | 36
1890.94 | 322.4 | 63.05 | 7.5, 9.7

This star has a large proper motion, 07414 in the
direction of 116°5. There are no other measures of the
companion with which to compare these. Herschel gave

the angle 326°7, and estimated distance 30”. Evidently
there would be but little change in the angle.
8 136.
RA. 1P39™38% Decl. +38° 20%
A and B. A
1890.898 | 209.4 0.7% | 85, 11 | 36
.9oo | 208.3 o080 | 85, 11 | 36
.QII | 210.2 o.75 | 8.5, 11 | 36
18go.90 | 209.3 | o.77 | 85, 11 |
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A and C. (X r137). B 513. 48 Cassiopeiae.
h,muys ’
1890.898 | 116% | 12/63 | — , 8.6 | 36 RA. 175277 Decl. +70° 19"
9oo | 1156 | 12.59 | —, 8.7 | 36 1890.594 } 300°1 05’60 B 36
.9Ir | I15.5 12.46 | — , 8.7 | 36 .610 | 300.9 0.48 , -1 36
18go.90 | 115.9 | 12.56 | — , 8.7 | 633 ’ 306.6 ‘ 0.58 I - — 36
.652 08. 0.56 6
There is no change in the wide pair since the 3 65 3 8t73 5 : 3
measures of X in 1832. The close pair was discovered 1890.62 | 3086 | o.55
with the 6 inch on Mt. Hamilton in 1879. These are the This will soon be a very difﬁcult ob]ect. The change

only other measutes :

1879.94  209% 0"86 B8 3n.
8 1016.
RA. 1"42™52% Decl. 432° 29".
1890.898 ' 27.1 o.59 | 85, 8.5 } 36
.goo 28.0 o.56 | 8.5, 8.5 | 36
911 ' 28.4 0.63 ‘ 8.5, 85 | 36
189o.90 | 27.8 | o.59 | 85, 85 |
There are no other measures of this pair.
Ho. —. ‘
RA. 1P44™32% Decl. +-24° 4'.
1890.903 | 179.3 0.36 8, 8.2 I 36
911 | 176.9 0.39 7,71 36
939 | 1763 | ©°.35 | 7.5, 7.7 | 36
1890.92 | .177.5 | ©0.37 | 7.5, 7.7 |

Discovered by Hough. From Gould's Journal, No. 215.

B 512,
RA. 1"49™12°% Decl. 418° 42".
1890.564 ’ 25.8 ‘ 1.60 ' 8, 12.5’ 36
.573 24.0 1.6g | 87, 11 | 36
610 J 21.5 1.64 9 , I1I.5| 36
1890.58 | 238 | 1.64 | 8.6, 11.7|

This star is the distant companion to 7 Arietis,
measured by Sh. The only other measures of this pair are:

1878.01  27°3 1'45 (3 2n.
3 186.
RA. 1P49™41° Decl. +1°15".
1890.879 | 229.4 l 033 ! 75, 15 ! 36
.882 | 225.8 0.32 | 6.5, 6.5 | 36
890 | 226.1 ‘ 028 | —, — ) 36
1890.88 | 227.1 | o0.31 | 7.0, 7.0 |

The angular motion has been about 160° since 1831.
Some of the measures are very discordant. The period
cannot be less than 120 years. (Sidereal Messenger,
February, 1891).

will be principally in distance, and in a few years it will
probably be out of the reach of the large telescope. The
measures down to this time mdlcate a period of a little
less than 40 years.

0X 38. 7y Andromedae.
RA. 1" 56™32% Decl. +41°45".
B and C.

189o0.526 Elongation- doubtful with 1900. 36
Distance much less than o’r.
Seems to be slightly elongated in 36
304%. Distance decidedly less
than o’r.
.594 Elongation, if any, too uncertain 36
to measure with the highest power.
.660 Tried with all powers, and the 36
elongation, if any, is so slight that
any measure would have no value.
Seeing magnificent, and the star
nearly in the zenith.

It will probably be several years before this pair
separates sufficiently to be fairly measurable with the largest
instruments. When the distance is not less than o’13, a
set of measures can be made which will give the period
with general accuracy, when taken in connection with the
old measures.

-573

Hastings.
RA. 2"10™3° Decl. —18° 47"
1890.939 | 342.3 2.26 ' 8, 82 36
.955 | 341.6 2.27 8, 36
.974 | 340.3 2.11 l 8 84 36
1890.95 | 341.4 | 2.2t | 8, 83|

The change in this pair is clearly the result of proper
motion, but this does not correspond to the proper motion
derived from the meridian observations which is about
0”24 in the direction of 186°. Considering A as fixed,
the apparent motion of B is about o’r annually in the
direction of 54°. These stars are probably similar to the
components of 61 Cygni, and have each a-different proper

.motion.
Mira Ceti.
RA. 2P 13™17% Decl. —3° 31"
1890.709 87.9 73.70 | — , 12.5
.840 88.4 74.18 | — , 13 | 36
1890.77 | 881 | 73.94 | — , 12.7|
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I found this faint star at Chicago. It is between the

wariable and Herschel’'s companion, The only other
‘measures are :
1878.88 9o% 74”70 B 2n.
H. 3498.

RA. 2h.16m43° Decl. —28° 25".

1890.840 No companion of any kind seen. 36
Good seeing.

H gave the magnitudes 7 and 16, and the distance
10"+, with the note, »Triple ? Excessively difficult«<. The
principal star is Lac. 711.

B 740. -
RA. 2"40™29° Decl. +-29° 11"

1890.652 Large star certainly not double. 36
.840 Not double. Both stars round. 36

As a wide pair this is $ 307. Subsequently I exa-
mined it with the 6 inch, and thought the large star was a
very close double. This is probably not the case.

H. 3535
RA. 2P 44™42% Decl. —28° 26",
1890.832 Not double. 36

This star, B.A.C. 883, Herschel thought was a close
pair. I have never been able to see, nor has any one
else, so far as I know, except that it was noted as.elon-
gated by Wilson at Cincinnati. I do. not think it can be
really double.

B 524. 20 Persei.
RA. 2P 46™9° Decl. 4+~37° 51"
A and B.

1890.594 | 2877 0’17 5, 6 36
610 | 288.0 o209 5, 6 36
630 | 287.2 ox17 | —, — | 36

189o.61 | 287.6 | o0.18 | 5, 6

AB and C. (2'318).

1890.594 | 237.5 | 14.07 | —, 9.0 | 36
610 | 237.1 L 1406 | —, 9.5 ! 36
630 | 237.1 i14.10 | — , — 36

1890.61 | 237.2 | 14.08 | —, 9.z

The: close pair is in rapid motion. The change in
angle is about 50° since 1878. The distance is steadily

decreasing.
B8 525. B.A.C. 9z0.
RA. 2P 52™0° Decl. +21°8". .
1890.851 | 123.2 0.36 | 6.7, 6.8 | 36
.867 | 120.1 0.31 | 7.5, 7.5 | 36
879 | 303.2 0.32 | 7.5, 7.6 | 36
1890.87 | 122.2 | 0.33 | 7.2, 7.3 |

The distance has certainly diminished since I found
this palr in 187 5, and the angle seems to be slowly in-
creasing. It is a binary beyond questxon

.

3048 396

Algol.
RA. 3hom™21® Decl. +40° 30"

1890.660 At first a suspicion of a slight 36
elongation with 2600 in a nearly
north and south direction, but too .
vague to place any reliance on.
First class night. ot15™ S.T.
.687 Star appears symmetrical under 36
all powers. 23"50™S.T.

None of the stars which have been supposed from
spectroscopic observations, to be close doubles have shown
any evidence of the fact when examined with the large
telescope under the most favorable conditions. It is possible
that some other explanation will be found for the recurrent
phenomenon first discovered by Miss Maury in the Harvard
spectrum photographs. At all events, it is hardly worth
while, until the method has been verified upon some of
the numerous known pairs suitable for this purpose, to
consume the valuable time of the great telescope in a
further examination of objects of this class. '

B 84.
RA. 3P10™5°% Decl. —6° 22"
1890.882 ’ 28% o’7z | 6.7, 7.2 | 36
890 | 30.2 0.66 | 6.5, 6.6 | 36
893 | 247 ©.75 | 7.0, 7.5 | 36
.9o6 | 26.2 ’ 0.78 | 7.0, 8.0 | 36
189089 | 27.3 | o073 | 68, 7.3 |

This pair is mtch easier now than it was when I
found it with the 6 inch in 1872. It is not certain that
there has been much change in the angle.

1875.85 10°3 0744 De gn.
1879.39 32.4 o.72 8 s>
A.C.2. 95 Ceti.

RA. 3P 12™12° Decl: —1° 22".

1890.882 Nothing seen of the companion, 36
Good seeing.
.86 Tried ail powers with favorable 36
conditions, but the small star
could not be seen.

This is the most mysterious and strange double star
in the heavens. I have tried it, first and last, perhaps
hundreds of times with apertures all the way from 6 to 36
inches without being able to see any trace of the little

| star. At the time of its discovery by Alvan Clark with a

7Y/, inch refrator, the distance was o7, and the angle was
measured by Dawes in 1854. In 1888 I got two measures
of it with this telescope, but it was very difficult, the di-
stance being ©745. If the small star is not variable, and
it is not at all probable that it is, it must be in very rapid
motion. I hope to watch it carefully here after. A new
pair was found in a low power field with this star, which
is given in the accompanying list of new stars (8 1177%).
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N B 878. 66 Arietis.
'."!: RA. 3"21m26° Decl. +22° 23",
o 1890.882 79°7 1740 [ 6,133
= .8go 72.9 .25 | 6,135/ 36
&l 898 | 1758 1.23 | 55, 14 | 36
- 1890.89 | 761 | 1.29 | 58, 13.7]|
The only other measures are:
1881.06 78% 116§ 2n.
8 536.
RA. 3"39m8% Decl. +23° 49'.
1890689 | 3177 ’ 0.22 i 8,85 | 36
867 | 325.1 0.14 8, 85 | 36
879 | 324.3 0.21 I , 85 | 36
1890.81 | 3224 | o9 | 8, 85 |
This is one of the stars in the Pleiades, and is the

principal star of the wide pair, S 437. It is 1™13° prece-
ding Alcyone and 4’ 52” north. The change has been
principally in distance, and it is now a dlfﬁcult pair. The
only other measure is:

1878.69 336°4 o'44 f 3n.
8531
RA. 3% 39™53° Decl. +-24° 28".
1890.879 | 185.8 0.45 | 8.5, 1051 36
.882 | -186.0 0.44 | 8.2, r
.890'1825 055{85 95 36
1890.88 | 184.8 | ©0.48 | 8.4, 0.8 ]
This is also in the Pleiades. Probably unchanged.
1877.91 185% oY%6o B 3n.
H. 338. 3o Eridani.
RA. 37 46™47° Decl. —5°43".

1890.867 Large star certainly single. 36

De thought the large star Qelongated in 165° I
always found it round with the 6inch, and it is surely
single now.

[e]

3 545.
RA 3P 509m24° Decl. +37° 42"

1890.775 ! 310.6 1.17 8 , 105/ 36

785 | 3r11.5 1.05 8, 10 | 36

8oz ] 309.6 1.18 8, 11 | 36

824 [ 308.8 0.97 8,108 36
1890.79 | 310 | 1.09 | 8, 10.6]

‘B 545 and 0OX 531.

1890.775 | 208.1 | 235.60 | —, — | 36

.785 | 208.2 |235.43 | —, — | 36
1890.78 | 208.1 |235.51 | —, — |

3048
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B 545 is the star used for measuring the parallax
of OX 531, the latter having the same proper motion as

5o Persei. OX suspected the latter to have a very minute
companion. The 36 inch failed to show any near attendant.
There is probably no change in the pair above measured.
1878.24  310% o2 B 4n.
t
X 518. 40 Eridani.
RA. ghg™52° Decl. —7° 47"
1890 681 | 99% 2773 ' —, — | 36
709 | 9g.0 280 | —, — | 36
.760 ‘ 1009 | 243 | —, — 36
775 | 1004 | 295 | —, — | 36
1890.73 | 1000 | 2.68 | —, — |
02X 79. 55 Tauri.
RA. 42 13m25 Decl. 4-16° 14'.
1890.660] 8s3.7 0.35 7, 8 {36
673 89.8 0.48 6, 7.5 | 36
675 89.6 0.36 6 , 7.5 | 36
.681 86.6 0.35 | 6:5, 7.5 | 36
1890.67 | 87.9 | 0.38 | 6.4, 7.6 |

Certainly a binary, but the period will be rather long.
The angular movement has been 63° since 1846.

71 Tauri.
RA. 4P 19™30° Decl. 415° 21",

1890.681 Certainly not double. 36

This star was suspected to be a close pair by the
observers at Cambridge. I have examined it a good many
times with various instruments, but never saw anything
suspicious. I do not think.it is worth while following this
up any longer.

2 547.
RA. 4P19™48° Decl. —1° 40"
1890.802 | 289 | 207 | 83, 9.5 | 36
824 28.3 1.2 8.3, 9.5 | 36
832 | 283 2.05 | 87, 10 | 36
189go.82 | 285 | zo1r | 85, 9.7 |

The change in this pair is- due to proper motion
(See Observatory, Jan. 1891). The apparent annual move-
ment of the small star is o’og2 in the direction of 137°8.

2 554. 8o Tauri.
RA. 4r23™17% Decl. 4-15° 23"
1890.879 Single with all powers. 36

It was examined on several other nights with the
same result.

o
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B 550. Aldebaran. examined the original .record made at the time of the
RA. 4h29™2% Decl. +16° 16". discovery, and there is no reason for supposing that an
error of 180° was made in estimating the angle. If it
A and B. was correctly put down, there has been rapid motion in
" the angle as well as the distance. It is more than pro-
890.856 8° : -, 6 . e or-
! 90.822 :29.3 ;i;? ! — :: 26 bable that it will prove to be a very rapid binary.
890 | 108.6 | 31.24 | — , 14.5]| 36
1890.87 | 1090 | 31.34 | — , 14.2| De 5. 7 Camelopardi.
. : RA. 4P 47™415 Decl. 4-53° 34"
C and D. (B 1031). A and B.
1890.851 | 278.9 ] 1.78 ] 11, 13 | 36 1890.775 | 297% 1705 ‘ — , 10.5] 36
862 | 277.5 | 2.08  —, — ’36 .777 | 3015 1.03 | 5.5, 10 | 36
867 | 281.3 | 1.94 |11, 13.5 36 785 | 306.8 1.04 | —, 10 | 36
882 | 2786 | 1.57 | 11, 14 [ 36 1890.77- | 302.1 | 1.04 | — , 10.2]
189086 | 279.r | 184 | 11, 135] Discovered by De in 1864. There is little, if any,
change. '
A and C. (22 App.II). . 1865.33  309°1 124 De 8n.
1890.854 ] 344 |117.36 | — , — | 12 The distant star which makes 3 610 is relatively
856 34.1 |117.19 | — , — | 12 fixed.
862 34.6 | 116.98 = — 36 o
867 34.3 | 116,355 | — , — l 36 8 555. @ Orionis.
1890.86 | 34.3 |117.02 | — , — | RA. 5"8"47° Decl. —8° 20"

é.

The measures show that B has the same proper
motion as Aldebaran; and also that C has a proper motion
of its own of o’og5 in the direction of 10926. D appears
to be moving with C. For a full examination of the various
measures of these stars and their motions, see paper by
the present writer in Monthly Notices for March 18¢r1.

B 883.
RA. 4"44™33° Decl. +10° 52"

A and C.
1891.052 | 152.2 | 18.22 | 6.8, 13 | 36
I have looked at this star a number of times without

seeing any trace of the close pair, so that there is no
doubt of rapid change. The only measures are:

1879.00 17% 0’35 B 1n A and B.
1879.00 "~ 148.5 18.35 B 1n AB and C.
B 552.
RA. 4h45™3° Decl. 4-13°27".

1890.808 | 154.3 o.30 | 6.8, 10 | 36
0.939 | 160.2 0.39 | 6.8, 10.5]| 36
1.055 | 155.5 0.30 7, 10 | 36

1890.96 | 156.7 | 0.33 | 6.9, 10.2 |

This was discovered with the Chicago telescope in
187%. It was not measured, but the distance was estimated
0”8, and the position-angle 360° the magnitudes being

-given as 7 and 10. There has been a wonderful change

.in the distance, and it is now ome of the most difficult
pairs I have measured with the large telescope. I have

B and C.

1890.775 Small star appears to be single 36

with all powers.

.829 Small star absolutely round with 36
all powers.

.840 Carefully examined with all powers 36
‘up to the highest. No indication
of duplicity.

.890 Fine seeing. B is round. 36

This star has resisted all recent attempts to resolve
or elongate it. It may not be double after all, but should
be watched for a few years longer.

B 190. Orionis 82.
RA. 5P 14™38% Decl. —8°¢'.
A and B.

1896.939 t 359.9 } 0.50 i 8, 81 | 36
0.955 | 359.9 o61r | 8, 81 ! 36
1.055 | 355.6 l 0.52 ( —_, — 36

1890.98 | 358.5 | o©.54 | 8, 81

AB and C. (2 692).

1890.939 4.2 34.82 —,‘8.7 36
1.052 36 | 3497 | —,— | 36

189099 | 3.9. 34.90 | —, — |

The close pair was discovered with the 6inch in
1874. The X companion is fixed, and there is not much
change in the new pair;

1876.15 35523 o’7r De 4n.
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EE 3 888. ¢ Aurigae. B 7152.
' RA. 5216™29° Decl. 4-37° 17" RA. 5"39™ Decl. +47° 46".
E: | 1890.936 167°2 8764 6,135 36 18g0.660 This star is certainly not double. 36

: 0.939 | 168.1 869 | 6, 13 | 36 This was suspected to be a very close pair with the
g 1.033 | 166.1 8.46 | — , 13 | 36 6 inch on Mt. Hamilton in 1879..

1890.97 | 167.1 | 8.60 | 6 ,13.2]

There would seem to be a change in the distance.
The following are the only other measures :

1880.14 171% 7791 g8 4n.

2711,
RA. 5"21™38° Decl. 4-54° 35'.
1890.838 Fine seeing; nothing seen of any 36

third star. . ©
° .840 Both stars round. Certainly not 36
double.

In 1865 De. thought the larger star was double.

B 557
RA. 5"23™16° Decl. +3° 3.
B and C.

1890.882 | 148.5 0381 9, o |36
890 | 145.7 | o0.35 ; 9, 9 | 36
939 | 1478 | o035 | 9, 9 |36

189o.90 | 1473 | 036 | o, 9 |

A and BC. (& 721).

1890.890 | 1501 | 24.55 ] —, 75 ’ 36
939 | 149.5 | 24.68 | — , 7.6 | 36

1890.91 | 149.8 | 24.61 | — , — |

There is no change in the X pair. The only other
measure of the close pair is:

1878.16  142°4 0746 B 2n.
g8 1032. 6 Orionis.
RA. 5% 32™43° Decl. —2° 40".
1890.785 | 348.6. 0.31 ] 4, 5 |36
.829 | 351.6 0.30 | —, — 36
.832 | 354.6 o.25 | —, — | 36
1890.81 | 351.6 | o0.29 | — , — |
The first set of measures gives :
1888.8r 357% 0'26 8 4n.
B 1007. 126 Tauri.
RA. 5P34™22° Decl. +16° 28’
1890.785 Single with 1000. 36

1 have not tried this star before since I found it
with the 12 inch on Mt. Hamilton in 1881. .

Bd.127.

B 1056. u Orionis.
RA. 5P 55™47% Decl. 4+9° 39'.
1890.775 { 272% | 17%1 ' 4, 14 | 36

840 | 273.1 17.17 4, 15 | 36
974 | 272.5 | 17.15 1 — . 13.5] 36
1890.86 | z72.7 | 17.11 | — , 14.2|

B 1058. 4 Geminorum.
RA. 6"3™13% Decl. 4+-23°1".

1890.939 ! 283.0 0.27 f 6.1, 6.2 } 36
1.052 | 277.7 0.27 | 6.5, 6.6 | 36
1055 | 283.3 | o.31 | 6.3, 6.5 | 36

189101 ,| 281.3 | o0.28 | 6.3, 6.4 |

Comparing these measures with those of last year, a
change in the distance seems probable.

1889.13

104°3 o’41 B 2n.

B 1008. - 7 Geminorum.
RA. 6"7™38% Decl. 4-22°32".
1890.903 | 295.3 | 1.12 l 3.5, I1
i ] g

| 36
939 | 295.5 Lir | —, 11 . 36 .
.955 | 297.6 I 102 | — , 10 I 3_6

1890.93 | 296.1 | 1.08 | — , 10.7|

Ho. 237.
RA. 6%35™47% Decl. 4+3° 22"

1890.939 No double star found here. All 36
the stars round.

Ho. describes this as an equal pair of 7%5 stars,
with a distance of o”3. There is certainly no double star
in or near this place. All the stars in the vicinity were

examined.
A.G.C. 1. Sirius.
RA. 6"39™53° Decl. —16° 33"
189o.252 | 359.6 | 417 | —, — l 36
.269 | 361.6. 4.20 | —, — 36
304 | 356.8 419 | —, — | 36
1890.27 | 359.7 | 419 | —, — |

18go 785. The seeing seems to be very good, and
although Sirius is perhaps an hour and
a half from the meridian, apparently the
companion should be seen if it can be
seen at all this year.

1890.829. Followed it a long time, using various
powers but could not see anything of the
companion. The seeing is excellent.

24a
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18¢0.840. Followed Sirius for some time under
favorable conditions. The - companion
could not be seen. '
Fine seeing, Tried all powers; no trace
of the small star.

1890.939.

I am surprised to find that the companion has passed
beyond the reach of the large telescope. I had supposed
that it would be measurable even at the minimum distance
if the theory of its movement is substantially correct. It
will probably not be seen again for several years. The
measures given above were made with great difficulty. In
consequence of my absence on the eclipse expedition, the
measures were delayed two or three months beyond the
usual time, and Sirius was long past meridian when these
observations were made. The present indications are that

the period will probably not be more than 53 years. I |

have recently compiled a complete list of the measures of
the companion down to this time which will be found in
Monthly Notices for April 1891. o

B 156 .
RA. 6"41™ Decl. +39° 35"

1890.785 No double found in or near this 36
place.

This star was suspected to be a close pair with the
6 inch. '

02 165. 45 Geminorum.
RA. 7" 1™29° Decl. +16°9¢".
1890.939 54° \ 3’29 | 6, 13 | 36
955 | 5.5, 335 | 6, 12 | 36
.974 53.5 |, 3-.12 6 , 12.5[ 36
1890.96 | 530 | 3.25 | 6, 12.5]

The change in this pair is due to proper motion.
The apparent motion .of B is about o’r per annum in the
direction of 358°%.

B 1009. T Geminorum.
‘ RA. 78 3™30° Decl. 4-30° 26'".
1980.903 | 177.0 1.75 | 4.5, 12.5| 36
0.939 | 180.9 1.94 | —, 14 | 36
0.955 | 173.9 .51 | .— , 13.5| 36
1052 | 1786 | 1.79 | —, 13 | 36
1890.96 | 177.6 | 1.95 | — , 13.2]

There has been no material change in this pair since
my measures in 1882z.

02 171.
RA. 7" 18™53° Decl. +31° 52".
1890.890 | 130.0 116 | 75, ¢ , 36
.903 | 130.4 1.19 | 7.8, 10.5! 36
.036 | 132.4 1.04 8, 9.5 I 36
189091 | 1309 | 1.13 | 7.8, 9.7 |

There is very little, if any, change in this pair since
the first measures.

3048

404
- B2z,
RA. 7P 25m30° Decl. 4-33° 7"
1890.898 | 150% 6746 | 8.3, 9.5 | 36
.903 | 150.3 6.55 8, 10 | 36
.936 | 150.3 6.24 | 8.5, 10.5| 36
1890.91 | 150.4 | 6.42 | 83, 10 |

No ‘change in this pair.

_ Procyon.
RA. 7P 33™1° Decl. +5° 33"
1890.785 Carefully examined with various 36

powers. Nothing nearer than the
old companion.

8579
RA. 78 26™40° Decl. +33° 23"
1890.890 | 213.7 0.86 8, 10 | 36
898 | 214.3 0.83 | 7.7, 9.5 | 36
.903 | 213.8 | 1.0I 8 , 10.5| 36
189o.9o | 213.9 | o.90 | 7.9, 10 |

The only other measure of this is:
o84 B 1m.

The principal star with two distant companions make
O3 173. The close star was discovered with the 6 inch.

1878.24  219°1

© X 1143.
RA. 7" 41™41° Decl. —45° 42"

This-is one of the missing pairs of 3. As it could
not be found by Struve himself, it is hardly worth while-
attempting to recover it. It is evidently in some other
part of the sky. I examined all the stars in this vicinity
with the 36 inch, and there is certainly no pair here an-
swering Struve’s description. ‘

g 1o1. ¢ Argus.

RA. 7" 46™13°% Decl. —13° 35"
1890.249 88.3 0.28 ;—‘, — | 36
.252 |  84.8 029 | —, — 36
_ .255 83.0 .31 | —, — | 36
.269 82.4 034 | —, — | 36

1890.26 84.6 031 | —, — |

189go.903 | 89.6 0.34 | 5.5, 65 | 36
0.939 82,9 0.44 6, 6 36
1.052 92.4 0.31 6, 64 | 36

1890.96 88.3 0.36 | —, —

A binary in rapid motion- but the measures are too-
few for the accurate determination of the period. The

| angular motion since 1875 is about 160°.
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:Ri: 0% 185. . A.C.5. 8 Sextantis.

& RA. 78 51™7% Decl. +1° 27", RA. g"46™34° Decl. —17° 32",

izi 1890.903 81 o’zo0 | 6.8, 6.9 | 36 18¢0.252 ’ 114% | o'25 | —, — | 36

= 0.939 3.6 0.21 ‘ 6.8, 7.2 | 36 .269 | 113.9 ‘ 036 | —, — | 36

l—|: 1.052 6.2 ‘r .24 | 7.0, 7.2 36 .280 I11.2 | 0.30 ) _, — 36

o 1890.96 | 6.0 | o.22 | 6.9, 7.1 | 301 | 116.8 | ©°39 | —» — 36

. . 1890.27 | 1141 | 032 | —, — |

There are very few measures of. this pair. It has

generally been noted as single, or doubtful. It may be in
rapid motion, but the measures are insufficient to decide.

B zos.
RA. 8P29m545 Decl. —24°12".
1890.274 | 82.2 0.65 | 7.5, 7.5 | 36
282 81.6 0.75 | —, — ' 36
1890.28 | 819 | o0 | —, — |

Retrograde motion. The angles in the following
ieasures are changed, when necessary, to the same side.

1874.19 130°+ o7t
1878.53 100.3 0.63 Cinc, 3 n.
1882.21 96.6 0.5+ Sp 3n.
.1886.17 9o.1 c.80 Wilson 2 n.
& Hydrae.
RA. 8% 40™25° Decl. +6° 52"
A and B.
1890.903 [-171.8 | o.21 | 3.5, 5.5 | 36
939 | 168.3 | o.17 | 3.5, 6.0 | 36
1890.92 | 17000 | o0.19 | —, — |

The close pair, discovered by Schiaparelli in 1888,
appears to be in rapid motion. These are the only measures:

1888.28 142% o'2r  Shp.6n.
1888.98 154.4 o0.26 g8 zn.

The measures indicate a motion of 16° per annum.

B 1071. 4 Ursae Majoris.
RA. g"25™50° Decl. 452° 11",
1890.356 78.1 ‘ 5.11 } -, 13.5’ 36
.375 802 |, 462 | —, — | 36
422 790 | 4.88 | —, — | 36
189038 | 791 | 4.87 | —, — |

It is evident that the companion has the same
proper motion as the large star. The measures of last
year were:
74°9 5709 8 3n.

As the bright star has a proper motion of 1”1z in
the direction of 240° the distance of the companion at
the date of the above measures should be a little more
than 6" if it had nmot the same moyement. The stars are
certainly physically connected.

1889.23

An interesting binary, of which there are too few
measures. The period will probably be not far from 6o years.

Regulus,
RA. 10" 2™0* Decl. 4-12° 33".
B and C.

1890.255 860 | 301 | —, — | 36
269 | 868 | 3.36 | —, — | 36
..282 84.2 { 278 | —, — | 36

1890.27 | 857 | 305 | —, — |

There is no change in the double companion to
Regulus since my first measures in 1878, and therefore

both have the same proper motion as the large star, which

is 07267 in the direction of 274°%.

B 1077. @« Ursae Majoris.
RA. 10"56™19° Decl. 4-62° 24".

1890.249 { 317.4 | 0.87 ‘ —_— - f 36

0 .252 | 322.9 | 0.83 L — \ 36
255 | 321.3 | o079  —, — | 36
.269 | 3186 | 1.00 | —, — ' 36
1890.26 | 3201 | 0.87 | —, — |
The angle appears to be diminishing :
1889.19  326°1 o’91 B 4n.
B8 194.
RA. 11"47™13° Decl. 4-74° 26"
A and B.

1890.326 | 1258 | o.40 ‘ —, — | 36
-337 | 1291 \ 0.59 T 36
373 | 127.3 | ©.53 | —, — | 36
.375 1 125.4 | 0.48 l —, — l 36

1890.35 | 1269 | o©.50 | —, — |

AB and C.

1890.373 72.0 5.64 l —, 14 | 36
375 | 7v7 | 599 | — ,135]| 36

1890.37 71.8 | s5.91 | —, 13.7

AB and D.

1890.373 | 78.7 ‘ 26.79 ‘ —, 13 ‘ 36
375 78.5 26,65 | — , 13 | 36

1890.37 78.6 | 26.73 | —, 13 |
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The two distant companions are now .seen and
measured for the first time. There seems to be considerable
change in the close pair.

1881.34 106% o’42 3 5n.
B 1082. 78 Ursae Majoris.
RA. r2"55™35°% Decl. +57°

18go.252 | 77°%4 | 135 | —, — | 36
255 } 78.1 1.43 | —, — | 36
.280 | 75.1 1.6 | —, — | 36

189026 | 76.9 | 1.46 | —, — |

2 1728. gs\Comge.
RA. 13%4™10° Decl. +18° 10".

18¢0.326 ’ 8.0 0.84 ‘ —, — | 36
.331 10.2 054 | — , — | 12
.334 7.8 0.66 ' — | 36 -
.337 I1.4 078 | — , — | 36

1890.33 | 9.3 | oo | — , — |

21733
RA.13"10™27% Decl. +17°53".

1890.331 | 126.0 4.50 | 85, 10 | 12
334 | 126.6 493 | —, — | 36
337 | 1258 | 497 | —, — | 36

1890.33 | 126.1 | 4.80 | — , — |

No change since Struve.
‘B 8co. Comae zor1.
RA. 13" 10™49° Decl. +17° 40'.

1890.331 | 113.5 2.13 | 8, 105 12
.334 | 116.0 1.96 7, 10 | 36
.337 | 116.9 1.98 | 7.5, 10 | 36

1890.33 | 115.5 | z2.02 | 7.5, 10.2 |

‘The following are all the measures:
1881.36 121% 1'27 B 4n.
1888.39 120.2 2.22 Comstock 3n.
3 806.
RA. 14"33™29° Decl. —25° 46'.
A and B. (New).

1890.375 96.9 o.70 | 7.5, 10 | 36
.383 96.1 0.72 7, 9 36
406 | 95.9 0.59 | 7.5, 9 | 36

1890.39 | 96.3 | 0.67 | 7.3, 9.3

C and D.

1890.375 | 343.2 .34 | 8, 9 | 36
.383 | 345.6 1.20 | 8.5, 9.5 | 36

. .406 | 345.9 1.07 | 85, ¢ 36

1890.39 | 344.9 1.20 | 8.3, 9.2

3048

408
A and C.
1890.375 l 6792' l 71728 | — , — | 36
383 | 675 | 71.60 | —, — | 36
.406 | .67.3 ‘ 71.57 | —, — | 36 N
1890.39 | 67.3 | 7148 | —, — |
A and a. (New). :
1890.375 | 330.2 | 17.78 l —, 135
-383 | 3290 | 17.79 | —, 135
1890.38 | 329.6 | 17.78 | — , 13.5]

The double companion to the principal star was dis-
covered at the Washburn Observatory in 1881. The
36 inch shows that the larger star is also double, so that
it is now a fine quadruple group. The followmg are the
only other measures :

1881.44  347°8 1722z CD. 8. 3n.
1881.42 67.4 71.530 AC 8 3n.
8 31
RA. 14"46™59° Decl. 4+19° 13",

A and B.

1890.340 | 190.8 1.33 | 8.3, 9.5 | 36
.356 ’ 191.1 1.40 | 85, 10 | 36
.364'l 188.9 1.46 | 8.3, 9.7 | 36

1890.35 | 190.3 | 140 | 8.4, 9.7 |

A and C.

1896.340 162.1 9.13 | —, 12 | 36
.356 | 162.2 8.95 | — , 12.5| 36
.364 | 163.8 900 | —, 12 | 36

1890.35 | 162.7 | 9.03 | — , 12.2 |

This pretty triple -star is near § Bootis. The close
pair was discovered with the 6 inch. It is pretty certainly
moving in angle.

1874.94 181°6 1’11 De 2n.
1878.84 188.1  1.35 8 2n. ©
1883.71 193.2 1.51 En 6n.
The only ‘other measures of C are :
1878.25 16194 9”04 7 8 1n.
2 3091
RA. 15"9™43° Decl. —-4° 26",
1890.375 | 46.7 033 | —, — | 36
.406 46.8 0.36 — 36
" 1890.39 | A46.8 | ©.35 | —

The measures of this pair are dlscordant, and per-
haps ‘on the whole do not show much change in the angle,
but the distance for the last thirty years has been less
than it was at the time of 3, and probably about the

1 same as it is now.
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L H. 1281. These are the only other measures :

.E'E RA. 15" 50™17° Decl. —15° 41°. 1879.21 176°8 191 (3 3m.

v 1890.364 | 229°8 | 35712 | 6.5, 12 | 36 1879.05 ' 103.5 3389 @ 4nm.

= ,

= Herschel called the companion 20th magnitude, and g 81s.

Egave the angle and distance (estimated) 215°: 18”. There RA. 16"23™16% Decl. 443° 11",

“are no other measures. I could not see the small star on U "

two' occasions in 1875 with the 6inch. Herschel's 18 to 1890.326 | 344% 793 | —, — | 36
20 magnitudes as a rule represent stars which would be 3311 3447 7.62 | 8.5, 10 | 36
called about 12 in the scale used here. 337 | 3446 | 1.72 } 83, 95 | 36

1890.33 | 3444 | 7.76 | 8.4, 9.7 |

B 108%. 1t Coronae.
RA. 16"4™35°% Decl. 4-36° 46°.
1890.280 J 168.8 3.03 | —, — ’ 36
334 | 1685 332 | —, 13.5| 36
.340 |. 167.5 3.02 | _—, — ‘ 36
18go.32 | 168.3 | 312z | —, — |

As pointed out at the time of the discovery of this
pair, if the companion is not moving through space with
the large star, its distance should increase o34 per annum,
that being the proper motion of 7 in the direction of

348°.  The measures show the stars to be relatively fixed,
and therefore this motion is common to both.
1889.21  169°1  3'rr 3 3n.
2 2032. ¢ Coronae.
RA. 16%10™12° Decl. 4-34° 10'.
A and B.
. 1890.280 |'”2'09.5 [ 4.05 t -, — ’ 36
.337 | 207.1 399 | —, — | 36
.383 | 206.9 } 4.20 I -, — ] 36
1890.33 | 207.8 | 408 | —, — |
A and C.
1890.280 I 214.7 ’ 12.57 I -, — i 36
.337 | 2I1.4 12.29 _ — 36
.383 | 2135 ’ 12.80 1 —_, — ' 36
1890.33 | 2132 | 12,55 | —, — |

The change in the small star is due to the

motion of AB.

proper

8 625. o Herculis.
RA. 16" 19™52% Decl. +14° 19",
A and B.
1890.375 | 178.2 1.78 ' —, 12 | 36
.383 | 178.3. 1.74 | — , 11.5| 36
1890.38 | 178.2 | 1.96 | — , 11.7|
A and C. .
1890.364 ‘ 103.8 \ 33.32 l —, 12 | 36
.375 | 103.4 | 33.50 | — , 12.5| 36
.388 | 103.3 33.40 | —_ — 36
1890.37 | 103.5 | 33.41 | — , 12.2|

The change in this pair is due to proper motion,
which measures show is about o”17 per annum.

B 241.
RA. 16"48™24° Decl. —21° 22",
1890.452 | 157.3 0.68 ‘ 7, 7 | 12
458 | 162.2 0.83 | 7.5, 7.5 | 36
.463 | 160.5 ‘ o.75 « — , — | 36
1890.46 ‘| 160.0 | o.75 | 7.2, 7.2 |
Change is doubtful.
B 1117. 24 Ophiuchi.
RA. 16" 49™34°% Decl. —22°57".
1890.406 ] 262.7 ‘ 0.63 ] —, — ' 36
452 | 265.2 045 | —, — | 36
479 264-9O| 0.65 | —, — f36
1890.45 | 264.3 | o0.58 | —, — |
There seems to be no change since the measures of
last year.
2 2120.

RA. 17 o™0® Decl, +28° 15"

.

1890.534 Large star not double. 36

The principal star of this pair was thought to be |
double by Perrotin in 1883.

8 1118. 7 Ophiuchi.
RA. 17" 3™30°5 Decl. —15°34".
1890 406 ‘ 268.8 0.30 ’ —, — | 36
447 | 271.6 0.41 _, — 36
452 | 271.2 042 | —, — | 12
.496 | 272.9 0.40 _— — 36
1890.45 | z7r.1 | "0.38 | —, — |
The measures of last year were:
1889.39  274%7 . o’35 B 4n.
a Herculis.
RA. 17"9™10° Decl. 4-14° 32"
A and D.
'1890.422 1 39.1 | 84.91 ] — , 10.5] 36
447 38.9 84.60 — , 10.5| 36
458 30.1 84.87 | — , 10.8| 36
1890.44 | 39.0 | 84.79 | — , 10.6]
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22173 A and C. ¢
RA. 17h24m14s‘ Decl. —o° 58" 1890.537 | 210% | 10’75 | 7.5, — | 36
: .542 | 212.6 1083 | —, ¢ I2
1890.630 No third star. 36 3 s s
.633 No third star. 36 546 | 213.7 | 1°0-54 07 | 12
o . 1890.54 | 212.3 | 1o.71 | 7.7, 88 |
In 1883 Wilson at Cincinnati measured a third star : '
C, 10%, 291% @ 7. As this has never been seen any- C and D.
where else, and is invisible now, it probably has no real :
existence. . 1890.537 | 28r1.2 2.17 | 8.5, 10.5] 36
e .556 | 282.3 2.17 9 , 10.5| 36
B 1ogo. B Draconis. 1890.55 | 281.7 | =2.17 | 8.7, 105
RA. 17827™43° Decl. -52° 23" :
1890.334 | ' 13°1 4720 | —, 14 | 36 C and E.
340 | 103 414 | — , 13.5| 36 1890.537 ‘ 191.1 6.24 | — , 13.5| 36
356 | 15.1 420 | —, 14 | 36 553 | 191.8 | 6.09 | — , 11.8] 36
1890.34 | 128 | 418 | — , 13.8] .556 | 189.6 j 6.25 | — , 2 | 36
The measures of last year gave: 189°i55 | 1908 | 6.19 | —, 124
1889.26 134 3797 B 4n. A and F.
5 . 1890.537 | 106.0 22.22 | — , 14 | 36
Bgﬁz. 26 Draconis. 553 I 106.5 | 21.96 | — , 13.5| 36
RA. 17"33™44° Decl. 461° 58". ‘ .556 | 106.7 | 21.99 | — , 14 | 36
1890.334 | 130.0 ‘ 0.83 ' —_, l 36 1890.55 | 106-4. | 22.06 | — , 13.8]
383 | 1343 | o1 | —, — | 36
.406 | 130.0 I 0.90 l —, — | 36 ) C and G. ,
189037 | 1315 | o081 | —, — |~ 1890.537 | 212.2 ‘ 29.69 | — , 13 \ 36
The distance of this interesting binary is slowly di- '552 211.6 29‘5‘;' - 13 32
minishing. ; -55 ‘ 211.9 | 29-46 ] — 13-5’ 3
189o0. 211 29. — , 13.2
A.C.7. u Herculis. Lik o h55 . 9h 09' 5 bula. th b
"RA. s Decl. , _Like the stars in the Orion nebula, these stars have
1741747 ecl. +27° 48" remained relatively fixed, and are as uninteresting as the
B and C famous trapezium, aside from their accidental surroundings.
: The large telescope does not show any additional stars in
.356 . .6 —_, — 6 .
.1890_23 5 ‘ I?i 2_7‘2 ‘ _ : - :;6 the group near enough to be worth measuring.
383 9.2 0.61 [ —, — | 36 o
.395 [ 7.7 0.65 | —, — | 36 8 1125. 68 Ophiuchi.
1890.38 | 9.4 | o066 | —, — | RA. 17"5540° Decl. +1° 19"
1890.447 18.8 0.93 ; 5., 85 } 36
H. L4r. 463 | 204 | o004 | —, — | 36
RA. 17P42™1%% Decl. +72° 59". 496 19.8 087 | —, 9 | 36
1890.452 | 341.3 | 1.55 | 85, 8.5 | 12 189047 | 197 | o091 | —, — |
455 | 3411 1.24 | 83, 83 | 12 No certain change since last year.
463 | 342.1 1.28 | 8.2, 8.2 | 36
189046 | 3415 | 1.36 , 8.3, 8.3 | A.C. 15. g9 Herculis.
RA. 18%2™28% Decl. 4-30° 23"
Trifid nebula. 1890.406 | 285.2 $7 1 55, 11 | 36
. , . . o. .5,
RA. 1" 55™6% Decl. —23°1". 463 | 285.0 0.61 | — , | 36
A and B. .496 | 2835.0 0.51 | — , — 36
1890.537'| 23.0 6.07 | —, 11 | 36 89045 | 285.1 [ o056 | —, — |
542 | 231 584 | 8,108 12 Mr. Gore has recently computed an orbit for this
548 21.5 6.27 | —, 10 | 12 interesting binary, using these measures, and finds a period
1890.54 | 22.5 | 6.06 | 8 ,10.6] of 53.55 years.
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5: B 641. C and D. (Howe).
:5: RA. 18"16%43°% Decl. +21° 27", 1890.504 i 259°3 327 | 11, 11.1| 36
= 1890.447 | 346°4 1703 6 .610 | 261.3 .2 11, II. 6
=4 7, 9 3 3-23 33
e 455 | 341.2 1.15 | 7.5, 9 12 .630 | 259.8 l 3.23 | 11, 11.2| 36
S .458 | 350.2 l 085 | 7.5, 9 | 36 18go.61 | 2601 | 3.24 | 11, 11.2|
1890.45 | 3459 | 1.01 | 7.3, 9 | )
There seems to be slow motion in the angle. - A and C.
1878.68  356°%% 1707 De 1n. 1890.594 18.6 ] 11.03 | —, — | 36
1880.12  349.2  1.00 g s5n. .610 21.2 11.02 | —, — I 36
.630 19.5 ‘ 111z | —, — | 36
2 2384. 1890.61 19.8 | 1106 | —, — |
RA. 18"38m33% Decl. +67°o". ‘
1890.534 | 306.3 0.42 l 8, 81 | 36 A and D. (3 2433).
.573 | 305.6 0.41 _, — 36 ’ |
375 | 3084 | oge | 8,82 38 Boosor | i | tese| T T | %
1890.56 | 3068 | o4r | —, — | 189o.60 | 122 | 1010 | —, — | ‘

Probably a binary, but there has been little change

in the angle. c
02 365.
RA. 18" 52™20°% Decl. +44° 4.

1890.575 Certainly not double. First rate 36 .
night.

This is the principal star of 2 3r30. I have examined
this star many times with different instruments, and never
saw the least suspicion of duplicity. On the whole, the
weight of the evidence is against its really being double.
§ Sagittarii.

RA. 18" 55%0° Decl. —30° 3".
1890.452 | 2504 | 065 | —, — | 12
499 | 253.6 I o090 | —, — | 36
523 | 249.3 074 | —, — | 12
1890.49 | 2511 | 096 | —, — |
A binary of short period. Gore, 18.69 years.
. 2 2438. .
RA. 18"55m29% Decl. +58° 4"
1890.499 47.0 l o.z5 | 6.5, 6.7 ’ 36
537 | 413 023 | —, — | 36
573 | 456 027 | —, — | 36
1890.54 | 446 | o025 | —, — |

This binary is now opening out, but the motion is
slow. The measures here, taken in connection with those
of X and O, indicate a period of about 120 years.
Herschel's angle in 1783 seems to be some 20° too small
to fall in with the later observations.

8973
RA. 18"55™50° Decl. +8° 34"
A and B.

1890.594 | 3501 | 1.49 ' 9,115/ 36
.610 | 350.0 1.72 9, 12 | 36
.630 | 350.0 I.59 9, 10.8‘ 36

1890.61 | 3500 | 1.60 | 9, 11.6|

There has been no change in the Struve star, and

probably none in the close pairs.

1880.13  350%7 1Y43 § s5n.
1880.13 262.7 2.90 @ sn.
H. N.126.

RA. 18" 57™10° Decl. —21° 43'.
1890.452 | 353.8 | o0.55 8, 8.2 ‘ 12

.496 | 355.1 .62 | —, — | 36

.499 | 3506 0.58 8, 8 136 .
1890.48 | 353.2 | o.58 | 8, 81 |

This pair seems to be moving rapidly. In 1873,
finding it had never been observed apparently since the
time of Herschel, and as his description of it was limited
to giving it as belonging to his class I, I looked it up,
and fortunately estimated the angle and distance. Subse-
quently it was measured at Cincinnati, and these are all
the observations down to this time. The distance is cer-
tainly diminishing, and probably the motion in angle is rapid.

1873 40°+ 1"+ 8
1879.53 22.4 0.83 Cin.zn.
1890.48  353.2 0.58 g 3n.
~ Bors.
RA. 19"10™4% Decl. +34° 21".
B and C.

1890.613 | 222.0 0.84 | 9.0, 9.7 | 36
.633 | 210.8 0.74 | 10, 11.3| 36
.649 | 225.0 0.91 9, 9.5 | 36

1890.63 | 222.3 | 0.83 | 9.3, 10.2 |

A and B. (0X 367).
1890.633 | 227.3 | 33.34 | 7.5, — | 36

No change in the wide pair, and probably none in
the other.

221°8 8 3n.

1880.59 o177
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B 248. 2z Vulpeculae. A.G.C. 10.
RA. 19"12™39° Decl. 422° 49" RA. 19" 39™15° Decl. +10° 29",
189o.613 | 126% 71 | — , — 1 36 A and B.
.630 | 124.6 1.97 | —, — | 36 180 L, " :
‘ 00.594 | 143°6 o'24 | 85, 86 | 36
649 | 1248 | 1.8¢9 | —, — | 36 610 | 145.8 l 0.25 8, ’ 36
1890.63 | 1254 | 1.86 | —, — | . 630 | 146.0 | o.22 | 83, 85 | 36
Some of the measures of this pair are not very 1890.61 | 1451 | o.24 | 8.3, 8.4 |
accordant, but on the whole there is little evidence of change.
1876.11 - 125%0 1786 De 6n. AB and {C' (2'2570).
, 1890.504 | 2959 | 4.33 | —, 9.7 | 36
H.A. Howe. .610 | 278.0 4.38 | —, 9.5 l 36
RA. 19P14™37% Decl. 42°43". 630 | 2790 420 | —, 9 | 36
|
1890.556 | 333.2 | o©.35 | 8.5, 8.5 | 36 189061 | 277.6 | 430 [ — ., 94 |
.564 | 335.8 o.40 | 80, 8.2 | 36 The close pair was discovered by Mr. Clark in 1875
.573 | 3330 0.43 8, 82 | 36 with the 12 inch which is now at the Lick Observatory.
1890.56 | 3340 | ©.39 | 8.2, 8.3 | There is no change in the 3 companion. The following

No evidence of change since its discovery by Howe
at Cincinnati.

1879.52  336% o'4+  Cinc; 3n.
B 141.
RA. 19" 16™50° Decl. 4-22° 17".
1890.613 81.5 081 | —, — | 36
649 79.0 084 | —, — ‘ 36
652 | 770 | o5 | 15, 85 | 36
1890.64 | 79.2 | o080 | —, — |

This is the principal star of the wide pair, H. 2867.
The large telescope also shows that H.'s companion, 26"
from the larger star, is a 4" or 5" pair. This far there

‘is no evidence of change in the pair measured above.

De. 21.
RA.19P25™1% Decl. —2° 22’
A and B.

1890.675 67.7 | 1.03 | 7.5, 9 36
706 67.0 1.05 7, 9 36
709 | 659 | 103 | 75,9 | 36

18go.70 | 669 | 104 | 7.3, 9 |

A and C. (2' 2535).

1890.675 | 298.0 | 26.15 | — , 9 36
706 | 297.9 | 26.17 | . —, 9 36
709 | 298.1 26.30 | — , 9.5 | 36

18go.70 | 298.0 | 26.21 | — , 9.2 |

The close pair is the principal star of X 2535, dis-
covered by De. in 1865. There is very little evidence of
changé thus far:

18635.76

I observed this star principally for the purpose of
finding whether the third star near A, suspected by De,
had any real existence. I have never been able to see it
with other large telescopes, and as the 36inch fails to
show it, it will not be necessary to make any further search.

70°% 1'22 De 2mn.

are all the measures of AB:

1878.35  145° o’29 f 30D.
1880.22 147.6 o0.29 B 3n.
A.G.C. 11. { Sagittae.

RA. 19" 43™39° Decl. +18°51".

A and B.

1890.496 ‘ 179.7 or3 | —, — | 36
.537 | 175.7 .12 | —, — 36.
573 l 183.8 o.1o0 | —, — 36

189053 | 179.7 | oaz | —, — |

This pair was also discovered with the 12 inch, now
belonging to the Lick Observatory, by Mr. Clark in 1875.
It has now become a very close and difficult object. The
change has been largely in distance. Special attention was
given in these measures to the proper quadrant for the
smaller component. The angle found last year should be
increased 180° This pair will have a moderately short
period, but will always be a difficult object, as the maximum
distance cannot much exceed 0'3.

Ho. 276.
RA. 19 53™16° Decl. —10° 16'".

1890.655 Apparently single. First class 12 -
night.
.709 Nothmg seen, but not the best 36

seeing.

Described by Ho. as elongated in the direction of
172%9 (1887.75). This star has a large proper motion of
o’go7 in 22198,

7 02 392. \
RA. 19"53™54° Decl. 4-41° 56'.
‘ A and B.

1890.675 | 305.3 0.28 l 7, 8.5 ) 36
.687 | 306.8 0.32 | 8, 9 36
.689 | 306.4 028 | 7, 8 ‘ 36

| 306.2 | o.29 | 7.3, 85 |

1890.68
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B
:Ri: - A and C. (¥ 2607). B 677. T Cygni.
T Bgelrs | sBgty [ 3o | —, o | 36 RA. 20%42725" Decl. 435" 56
g .687 | 293.0 319 ’ —, 9 36 A and B.
Z . -
< ‘ 689 29?-6 3rr | —, 85 | 36 1890.499 s 121°2 ‘ 9793 \ 5 ,12.5]| 36
& 1890.68 | 291.5 | 3.16 | — , — | 518 ' 121.0 9.64 | 5.5, 12 | 36
- There is no change in X 2607 since 1831. There 534 | 1206 l 1015 l 62, 12 | 36
may be a little retrograde motion in the close pair, but it 189o.52 | 1209 | 9.9 | —, 12.2
is only a few degrees at most since the first measures
in 1844. A and C.
S 2652. 1890.493 I 194.5 1 12.40 ’ -, 13.5| 36
RA. 20hqmzs . o .51 193.9 12.51 —, 13 | 36
| A. 20"7™3% Decl. 4-61°43'. .534 ' 194.9 12.14 ’ — , 13.5| 36
1890.675 | 263.6 0.31 | 7.5, 7.8 | 36 1890o.52 | 194.4 | 12.35 | —, 13.3]
227 223'3 ©.31 | 7.5, 7'2 32 The principal star is T Cygni of the variable star
-0%9 | 2050 ©.3° | 1.5, 70 | 3 catalogues. The second companion, C, is now observed
1890.68 | 264.0 | o0.31 | 7.5, 7.7 | for the first time. My original measures of B .require a

Certainly binary, but the motion is very slow. The
angle has diminished only 19° since the measures of X in
1836, and the distance has remained nearly constant.

8 668. B.A.C.7080.
RA. 20P25M49° Decl. —10° 16°.
1890.556 | 24.8 4.80 7, 11 | 36
573 24.1 4.74 | 6.7, 11 | 36
575 26.0 4.87 | 6.7, 11.5| 36
1890.57 | 250 | 4.80 | 6.8, 11.2 ]

The large star has a proper motion of 07286 in the
direction of 66%7. As this is common to both stars, they
undoubtedly form a physical system. The following are
all the measures :

1878.63 290% 4’64 @ 3n.
1881.67 26.1 499 8 4n.
B 151. B Delphini.

RA. 20" 31™55° Decl. 4 14° 11",
A and B.

1890.447 | 322.7 0.50 | — , — 36
496 | 323.6 037 | —, — | 36
499 | 324.4 057 | —, — | 36
.526 | 326.1 036 | —, — ! 36

1890.49 | 324.2 | o045 | —, — |

AB and C.

1890.447 | 117.2 26.78 | —, — 36
458 | 1175 2685 | —, — | 36
479 | 117.2 27.05 | —, — | 36

1890.46 | 117.3 | 2689 | — , — |

The distance of this rapid binary is increasing, and
it will be comparatively easy to measure for a few years.
The last computed orbit of 16 years is certainly too short.
It will probably be about 28 years.

Bd. 127

correction of 180° in the angle.

1878.41 121°3 9Y66 B 1nm.
Secchi.
RA. zo"58m43°% Decl. +3° 3.
' B and C.

1890.675 | 152.1 | 1.16 | 9.5, 9.5 | 36
678 | 148.8 1.17 9, 9 I36
681 | 1517 1.12 9, 9 | 36

1890.68 | 150.9 | 1.15 | 9.2, 9.2 |

A and B. (X 2749).

1890.675 | 155.6 | 3.11 |.7.5, — | 36
.678 | 1i52.3 2.96 | 7.3, — | 36
.681 | 155.6 3ox | 7.7, — | 36

1890.68 | 154.5 | 3903 ] 75, — |

The close pair was discovered by Secchi in 1856. I
There has been some change.

1856.60 127% oY6  Se
1863.88 141.7 0.8 De 1n.
1877.79  148.9 1.13 B 1n.

The Struve star has remained fixed. -

g 368. Aquarii 45.
RA. 21P 1™1°% Decl. —8° 43"
A and B.

1890.630 | 89.2 0.64 l 7.0, 7.5 | 36
649 88.3 0.56 | 7.0, 8.0 | 36
652 | 886 | o0.53 | 6.7, 7.8 | 36

1890.64 | 887 0.58 | 6.9, 7.8

C and D. (New).

1890.630 | 317.7 6.09 | 14, 14.5, 36
673 | 318.1 6.20 | 14, 15 | 36

1890.65 | 317.9 6.15 | 14, 14.7]

24b
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" AB and C.
18go.630 | 27°5 | 12f07 | —, — | 36
.673 | 270 11.98 | —, — 36
"18go.65 | 27.2 | 12002 | —, — |
The close pair was discovered with the 6 inch in
1873. The large telescope shows a double companion
not seen before. Slow rétrograde motion in AB.
1876.78 97°1r  o'ss De g5n.
1881.63 9o.4 o©0.63 8 3n.
X 2758. 61 Cygni.
RA. 21" 1™14° Decl. +38°8".
1890.862 | 121.0 j 21.38 | —, — ; 1z
867 | 121.9 21.17 | —, — | 12
873 | 122.3 21.01 | —, — 12
876 | 122.3 21.02 ‘ —_, — 12
1890.87 | 1219 | 2115 | —, — |
An examination of the measures of the last sixty

years shows, assuming the proper motion of A, 5'196 in
the direction of 51°5, to be correct, that the proper motion
of B is 57113 in the direction of 53°s. The measures
show conclusively that this motion is uniform and recti-
linear. (See Sjdereal Messenger, January, 1891).

Ho. 283.
RA. 21"6™14°5 Decl. 4-35° 49'.
18¢0.649 Cannot see large star double. 36
Good night.
.652 No close star seen. 36
Described by Hough, 178°+: 0’8+ : 6.8, 12. As
there is a distant companion, there is no doubt of the
identity of the star examined.

A.G.C. 13. 7 Cygni.
RA. z21P10™0° Decl. +37° 32".
A and B.

1890.526 i 208 | o045 | —, — | 36
537 } 21.3 c.66 —_ . — 36
.556 | 20.1 0.52 | — , — 36

189o.54 | 205 | o0.54 | —, — |

A and C.

1890.496 j 245.4']‘ 19.65 | —, — l 36
.537 | 245.2 19.88 | —, — 36
556 ' 245.5 19.80 | —, — ' 36

1890.53 | 2454 | 1978 | —, — |

One of the most interesting of the binary stars, and

now a difficult pair to measure.
14 Aquarii.
_ RA: 2189™52% Decl. —9° 43",
1890.777 Certainly not double. Fine seeing. 36

3048

420

Discovered by Dembowski in 1875. He seems to
have had some doubt as to whether the elongation measured
was real. 1 have never been able to see it with any in-
strument, and hardly think it can be double.

B 164.
RA. 21P1g™13° Decl. 4-8° 52"
A and B.

1890.675 ] 241°3 } o’s0 | 7, 73 I 36
681 | 239.5 o.5r | 7.8, 8 36
709 ! 239.9 0.49 8, 81 l 36

1890.69 | 2402 | o.50 | 7.6, 7.8 |

A and C. (& 2793).

1890.675 | 241.4 | 27.00 | —, 8.5 * 36
681 | 241.4 27.00 | —, 9 | 36
.709 .| 241.6 26.97 | — , 8.7 ’ 36

1890.69 | 2415 | 26.99 | — , 8.7 |

The close pair discovered with the 6 inch, 1873. No
sensible change in the X companion, and very little, if
any, in the other since it has been observed.

1875.46  241°6 oY57 De 4n.
- B 684
RA. 21" 23™53% Decl. —5°57".
1890.675 } 128.1 | 120 | 87, 9 | 36
.678 | 125.0 .13 | 8.5, 87 | 36
681 | 127.1 1.03 | 88, - 9 | 36
1890.68 | 126.7 | 1.12 | 8.7, 8.9 |
Perhaps some angular motion :
1878.62 133% r1'tx B 1n.
8 7.

RA. 21%23™43% Decl. —5°55".

18g0.675% l 40.3 | 1.90 | 8.3, 87 | 36

678 | 445 1.87 | 83, 9 | 36

.681 } 41.8 1.76 | 8.3, 9 36
'1890.68 | 422 | 1.84 | 83, 8.9 |
These two pairs are in a low power field with

8 Aquarii.
1878.17  43°%1 1790 f zn.
8 989. x Pegasi.

RA. 21P39™12°% Decl. +25°6".
1890.526 ’ 191.2.| o0.08 | —, — | 36
‘ .573 | 176.5 o.10 | — , — 36

.575 | 202.8 0.10 | — , — 36
610 | 178.0 oo | —, — | 36
1890.57 | 187.1 | o0 | —, — |

The measures seem to indicate that this will have
the shortest period of any double-star known, about elevemn
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¥ .
ai:ars, so that near the end of the present year it will be 2 2881.
th the same position as at the time of discovery. (For a | RA. 22Pgm6° Decl. +28° 59".
i istory of this pair, and a discussion of the measures to . -
ghis time, see a paper by the present writer in Monthly 1890.499 | 100%4 1758 | 8, 85 | 36
gﬂotices for March, 1891. 518 99-7 1.64 | 8, 83 | 36
& 523 99.5 1.63 ! 8.3, 85 1 36
H.A. Howe. 18go.51 | 99.9 | 1.6z | 81, 84 |
h m o ’
RA. 217 40"57° Decl. —13° 42" The change in this pair is very slow. The distance
‘A and B. is about the same as it was in 1830, but the angle is
1890.630 } 104°%6 | .o'70| 8, g9 | 36 11° less.
644 | TO5.1 59 | 8, 93 | 36 3 2912. 37 Pegasi.
652 | 1044 064 | 8, 9 | 36 RA. 227 23%54% Decl. +3° 49"..
1890.64 | 104.7 | o0.64 | 8, 9.1 |
1890.526 | 343.8 o’1 + 36
A and C. (2 2826). 610 | 350.1 | less than o.1 36
18go0.630 82.6 4.27 | —, 85 ] 36 . 1890.56 | 347.0 |
644 | 815 4.28 | — , 87 | 36 This star is opening out now, with the small star on
652 81.6 429 | —, 87 | 36 the opposite side from that on which it has always been
1890.64 | 819 | %.28 | —, 8.6 | seen heretofore. The plane of the apparent orbit must be
1 h . , nearly in the line of sight, as the change in position angle
Probably unchanged . is small. I found the angle 130% in 1878, and En 13194
1879.64 285% o'8+  Cing 1n. in 1885. It is possible that the angle given above is in
The Struve star is fixed. the wrong quadrant, but I think not, as I found it appa-
rently single with the 36 inch last year.
B 215. ,
RA. 21" 53™38% Decl. +60° 43" 8 1147. 2 Andromedae.
1890.675 2.6 044 | 7.7, 8 36 RA. 22"57™5°% Decl. --42° 7".
687 6.7 0.38 | 7.5, 7.6 | 36 18 ’ '
L 90.575 | 311.0 o0.27 | 5. 5, 10 | 36
‘689 2.1 °34 | 75, 8 36 .610, 3II.I ‘ 0.30 | —, — I36
1890.68 | 38 | o039 | 76, 78| .675 316.9 ‘ 0.25 5, & ' 36
The only other measures are: 1890.62 | 3130 | o0.27 | —, — |
1876.04 2°7 ©o'28 De 4n. The measures at the time of dxscovery were :
Leavenworth. 1889.54 317°8 o”28 8 3n.
RA. 22" 4™85 Decl. —11° 40" ‘
1890.802 | 164.6 0.93 | 9.2, 9.3 | 36 02 4817
. . . .2, 9. N s o o
824 | 161.2 0.80 | 8.7, 89 | 36 RA. 22"59™10° Decl. 4-80° 8". -
840 | 166.3 0.82 | 9.0, 9.1 | 36 1890.673 [ 206.8 | o.22 { 7, 9 ‘ 36
~ 18908z | 164.0 | 0.85 | 9.0, 9.0 | 687 | 2115 } o12 | 6.8, 85 | 36
Discovered by Leavenworth at the Mc Cormick Ob- 689 I 206.7 025 } 7,85 l
servatory. This star is SD. —11%5771. 1890.68 | 208.3 | o.20 | 6.9, 87 |
1886.79 164% oY'93 L 2n. This close pair has never before been measured. It
was seen elongated by OX from 1844-to 1858, the approxi-
Ho. z90. mate angle being about 49°. (See A.N. 3017).
RA. 22"6™44° Decl. 4-57°21".
A and B 8 18o.
’ " RA. 23P2™9° Decl. +60° 11".
1890.649 No suspicion of Ho.'s star. 36 '
.655 Nothing seen. Magnificent seeing. 12 A and B.
.675 No trace of any close star. 36 1890.633 | 175.2 l 0.63 8, 9.2 ' 36
As a wide pair this star is 8 436. In 1889 Hough 652 | 175.2 o062 | 8, 95 36
measured a star 11™ at a distance of o’53 from A in the 673 | 175.3 0.62 8, P
direction of 208°5. There is no trace of any such star now. 1890.65 | 175.2 | o.62 | 8, 9 z |
' 24b*
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A and C. Ho. 199, 95 Aquarii.
1890.633 | 106°7 | 34725 | —, 9.3 | 36 RA. 53"12‘“‘435 Decl. —10° 16
- .652 | 106. 4.4 -— . 6 "
.6;3 xo6.§ ‘;4.53 __: gg 26 1890.610 | 216% 115 | 5, 13 | 36
.630 | 220.3 1.13 | — , 11.5
1890.65 | 106.6 | 34.43 | — , 9.4 | 633 | — 116 | —, 11 | 36
The only prior measures are : 1890.62 | 2186 | 1.15 | — , 11.8]
1875.08 176°8 o's7 De 4nmn. During the evening of the last measure, the micro-
1875.54 106.3 34.30 De 2n. | meter was disturbed, and this with other angles were lost.
8 38s. 8
RA. 23"4™31°5 Decl. 4+-31° 50", - B 218
RA. hipm,nas . o ‘.
A and B. . A. 23" 15™20° Decl. +61° 33 —
1890.630 | 174.0 | 12.68 | 6.5, 11.5
1890.673 | 128.9 0.50 l 7.7, 8.5 | 36 633 | 1737 | 12.62 | 63 tr.8
.687 | 130.2 0.46 | 7.5, 7.8 | 36 6 6 6.3
.689 | 132.0 0.43 | 7.5, 8 | 36 052 | 173.9. | t2.09 | 0.8, 12.5
1800.68 | 1304 | o046 | 7.6, 8.1 | 7 1890.64 | 173.9 | 12.66 | 6.6, 11.8 |
No other measures.
AB and C. (H. 5532). .
1890.673 77.2 | 5809 | —, o9 36 g
687 77.3 | 57.83 | —, 83 | 36 Ho. 3oo. 66 Pegasi.
689 | 77.4 | 58.16 | —, o | 36 RA. 23%19™1°5 Decl. +11° 39"
1890.68. | 77.3 | 58.03 | — , 8.8 | 1890.652 Not the least trace of duplicity 36
H. has no measures of the distant star. with 1goo. :
1876.40 135°8 o’z De 7n. According to Ho. this is an equal pair, elongated
1885.46 143.2 o0.41 En 4n. (1889.85) in the direction of 312°1. I could see nothing
1876.72  77.1 58.05 De zn. to indicate this with any power on the 36 inch. The con-
' ditions were favorable. '
B8 715. Aquarii 2390. :
RA. 23"8™25°% Decl. —11° 20". B 114
: h ’
1890.630 | 255.8 3.56 | 6.8, 11.7]| 36 RA. 23725718 Decl. +63° 40",
.652 | 257.8 | 3.58 | 6.5, 12 | 36 1890.630 59 | o0.46 | 8.5, 8.8 | 36
660 | 257.2 3:35 | 6.5, 11.5 633 0.6 0.59 | 8.5, 8.8 | 36
1890.65 | 256.9 | 3.50 | 6.6, 11.7 | © 652 ] 5.7 | 052 | 80, 82 | 36
The Cincinnati observers in 1877 measured the large 189064 | 41| o.52 | 83, 86 |
star as a close pair, 195 : 0’32.. This was carefully looked ‘Discovered ‘with the 6 inch on Mt. Hamilton i m 1879.
for with the 36 inch in making tlfe above measures, and | phe only other measures are :
there was no trace of any elongation at any time. There |
seems to be no change in the measured star: 1880.58 6°7 o'st B 3n.
1878.29 256%  3"35 B 4n.
: B 720. 78 Pegasi.
» B99z. ° RA. 23P28m0% Decl. +-30° 40'.
RA. 23" 10™48° Decl. +63° 2¢'. : o ' .
1890.526 | 147.8 032 | —, — [ 36
1890.630 | 162.0 o.31 | 83, 8.3 | 36 .556 | 146.9 039 | —, —.| 36
633 | 1632 |. o.37 | 83, 83 32 564 | 1501 | o041 | —, — | 36
.652 | 159.2 0.34 | 80, 8.2 | 3 1890.55 | 148.3 | o037 | —, — |
1890.64 | 161.5 | o0.34 | 8.2, 8.3 | . »
. This is certainly a binary system. The change is
The only other measures are: A principally in angle, which amounts to about 20° since it
1880.59 170%5 oY'41  5n. was discovered in 1878
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N 8 733. 85 Pegasi. A and C.

EE RA. 23"55™52% Decl. +26° 27", 1890.496 | 357% | 23753 | —, — | 36

= A and B. - +499 | 356.7 | 23.56 | —, — | 36

& 1890.526 | 138°1 0’73 | —, — | 36 564 | 356.5 | 23.68 | —» = |36

o 556 | 1396 | o082 | —, — | 36 1890.52 | 356.7 | 23.59 | —, — |
.564 |- 137.2 08 | —, — | 36 , The measures agree well with the computed place
.573 | 141.1 078 | —, — | 36 from Schaeberle’s orbit. The period of 22.3 years cannot

1890.55 | 1390 | 078 | —, — | be far wrong.

New Nebulae.

In the course of my double-star work a faint nebula
is occasionally found, usually in the field with some bright
star under examination. These are almost invariably new,
- or wanting in Dreyer's General Catalogue, and when near
- enough to a prominent star to be measured directly with
* the micrometer, I have saved them as far as it could be
done without interfering with the regular work. With the
high powers and small fields of the eye-pieces used in ob-
serving double stars, a nebula would rarely be seen except
when near a star. The lowest power used has a field of
only 5°, much too small for very faint, diffused objects.
The following nebulae have been measured with the 36 inch.
The places given are those of the stars from which the
nebulae are measured, the star in each instance being the
primary.

o Piscium and nebula.
RA. 1" 19™47°% Decl. 4-18° 33".

1890.564 ‘ 62°7 | 158712 l _ - ' 36
610 62.6 [ 160.36 | — , — 36
633 | — |159.38 | —, — ‘ 36

18go.6o | 62.6 |159.29 | —, — |

94 Piscium and nebula.
RA. 1P 20™13% Decl. +18° 37"

1890.564 | 1¥7.4 |211.63 | —, — | 36
.610 | 118.3 |211.70 | —, — | 36

1890.59 | 117.8 |211.66 | —, — |

A little brighter than the preceding.
Star and nebula.
RA. 2P 53™48% Decl. --37° 17’ 52"

1890.698 | 114.6 | 95.33 | 9.5, — | 36
7oo | 1148 | 95.48 | 10, — | 36

1890.70 | r14.7 | 95.40 | 9.7, — |

The comparison star is not in the DM. The place
given was determined by Mr. Barnard with the micrometer
from W, 2"1203. There is a faint star about 12” from
the nebula in the direg}ion of 248°

Star and nebula. (South)
RA. 3" 7™26° Decl. 4-37° 25’ 18".

1890.698 | 221% | 49716 | — , — | 36
709 | 220.0 | 49.64 |11.5, — | 36
189o0.70 220.7 | 49.40 |11.5, —
Star and nebula. (North). '
1890.698 | 304.2 76.29 | —, — | 36
.709 | 303.6 76,06 | — , — | 36
1890.70 303.9 | 76.17 | —, —

Both nebulae are measured from the same star. Its
place as given above was obtained by Mr. Barnard from
BB.VI +4-37%753, which is 3™21%7 f, and 4’ 24”5 n.

DM. 4-22684 and nebula.
RA. 4P 12™48% Decl. 4-2° 48"

1890.709 | 224.8 lzro.sg 95, — | 36
. 760 | 224.9 |211.22 | 9.5, — | 36
.785 | 224.4 | 209.73 ( —_, — } 36
1890.75 | 224.7 |210.45 | — , — |
Very faint.
Dreyer 1550 and nebula.
RA. 4P 13™23° Decl. +4-2°7".
1890.760 | 163.5 | 187.88 ‘ _— — J 36
785 | 162.9 |189.43 | —, — | 36
189go.77 | 163.2 [188.66 | — , — |

This is in the field with one of d’Arrest’s nebulae,
with which the new one is compared. That found by
d’Arrest is at least six or eight times brighter than the

other. There is a faint star, about 13™, between the two.
Lal. z9710 and nebula.
RA. 16" 11™29° Decl. +36° 52".
1890.383 | 200.3 | 105.55 -, - 36
©.395 | 200.I |104.95 | — , — 36.
.422° | 200.1 |[I04.79 | — , — | 36
1890.40 | z00.1 |105.10 | —, — | -

The star is seventh magnitude.
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. ein sehr grosser und heller,

427

Ueber grosse Nebelmassen

° (Vorliufige

Wie in den Sternbildern Monoceros und Orion¥), so
zeigt sich auch im Schwan -die interessante Erscheinung,
dass helle Sterne durch Nebelmassen mit einander und der
Constellation der Milchstrasse verbunden sind.

Aus drei mir vorliegenden Platten, deren letzte und
beste 1891 Juni 1 bei 3" Exposition mit dem fiinfzolligen
Kranz-Aplanat erhalten wurde, ergiebt sich das Folgende:
Es gruppirt sich um die Gegend « == 20%9 und ¢ == +-44°
dusserst fein gezeichneter,
ficherformiger Nebel, dessen hellste Partien bislang als
G.C. 4621 bekannt waren. Dieser Nebel setzt sich ziem-
lich hell nach allen Seiten hin fort. Nach Osten und
Norden dringt er mindestens 8° weit in die Gegend der
dichten Sternwolken der Milchstrasse und umbhiillt dieselben
in augenscheinlichem Zusammenhang. Er scheint sich aber
noch viel weiter nach Osten fortzusetzen. Nach Westen
zwis¢hen den Sternen 57 und 55 Cygni und nordlich von

*) Vergl, Sirius 1891 pag. 108.
Heidelberg 1891 Juni 10.

3048

QSV

im Sternbilde des Schwans.
Mittheilung).

letzterem in grossem Bogen herumziehend nihert er sich
dem Stern e Cygni (Deneb) und umschliesst diesen Stern.
Ein siidlicher Ast, der seine stirkste Verdichtung bei den
Sternen 56 und 57 hat, nihert sich dem Stern ¢ von Siid-
osten her. )

Nordlich von e iiber die Sterne 51, @!, ®?, ®3 hin,
sowie ebensoweit gegen Westen und Siiden lassen sich in
continuirlichem Zuge deutliche, diffuse Nebelmassen ver-
folgen, die gegen y Cygni hin wieder dichter werdend in
kriftige Nebelmassen iibergehen, die diesen Stern weithin
umgeben.

Das schlechte Wetter gestattete Dbis Jetzt nicht diese
Nebel nach Westen und pach Siden iiber y hinaus weiter
zu verfolgen, doch zeigen schon diese Resultate, wie mehr
und mehr -ein Zusammenhang zwischen jenen hellen
Sternbildern in sich und der Milchstrasse wahrscheinlich
wird. -

Max Wolf.

Beobachtung‘ des Mercurdurchgangs 1891 Mai 9

auf der Sternwarte des Polytechnikums in Riga.

Nach mittl. Zeit des Beobachtungsortes sind die beiden von mir beobachteten Momente :

Austritt, innere Beriihrung :
Austritt, dussere Beriihrung :

Die Beobachtung wurde im Thurm des Polytechnikums in

18" 18™56°
18 23 5.
Riga am Fraunhofer'schen Refractor mit 4 zolligem Objectiv

angestellt unter Anwendung einer 6o fachen Vergrosserung. Der Sonmenaufgang hatte 13Ps55™ stattgefunden und der
Austritt Mercurs konnte unter relativ sehr giinstigen Umstanden beobachtet werdén.

Geographische Lage des Beobachtungsortes ;

@ = 56°57" 7"

A == oP42™53° Ostl. von Berlin.

Riga 1891 Juni.

t

A. Beck.

Geniiherte Elemente und Ephemeride

des Encke’ schen Cometen fiir 1891 ).

Von O. Backluna’

Mit Beriicksichtigung der Stérungen durch die Planeten Venus, Erde, Mars, Jupiter und Saturn 1884 Dec 18.0—
1888 Mirz 7.0, der Storungen durch Jupiter allein 1888 Mirz 7.0 — 1891 Mai 31.0 sowie der empirischen Correctionen

AM = —16"20 und du =
Epoche und Osculation 1884 Dec. 18.0 M. Z. Berlin
336°15" 11709
57 45 18.63
158 32 435.21
334 36 56.32
12 54 0.76
10737012513
-+ 0.053121.
— 1.88
das folgende System abgeleitet :

M. Aequin.
1883.0

’

’

SRR D8R

W

—o’012249 wurden aus den Elementen :

Epoche und Osculation 1891 Mai 31.0 M. Z. Berlin
318°12' 48796
57 49 48.64
158 38 46.35
334 41 26.74
12 54 57.86
10747379285
-+ o0.053121
— 1.88

| M. Aequin.
J 1891.0
v

ex® Y8 X

B unuwunn

*) Abdruck aus den Mélanges math. et astr. tirés du Bulletin de I'Académie imp. des sciences de St. Pétersbourg. Tome VIIL.
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