No. 51 MICROMETRIC MEASURES OF DOUBLE STARS

by G. VAN BIESBROECK
May 15, 1965

he present series of measures is the continuation

of the observations published in Vol. IX, Part II,
of the Publications of the Yerkes Observatory
(1960). The four different telescopes at which these
measurements were made are, in order of aperture,
the 36-inch reflector of the McDonald Observatory,
the 40-inch refractor of the Yerkes Observatory, the
82-inch refiector of the McDonald Observatory, and
lastly, the 84-inch reflector of the Kitt Peak National
Observatory. Rather than indicating which instru-
ment was used for each measure, the dates of obser-
vation are listed to enable the reader to identify the
telescope employed:

Date Telescope
Before 1959 36”
59.624 to .660 36
59.950 82
60.523 to .601 82
60.870 40
61.097 40
61.201 to .265 36
61.330 to .428 40
61.551to .580 40
61.864 36
62.288 36
62.285t0.313 82
62.373 40
62.690 to .710 36
62.953 to .959 36
63.334 to .359 36
64.090 82
64.404 to .408 82
After 64.78 84

The telescopes generally used for double-star
work are of smaller aperture than the four men-
tioned above. Therefore, I devoted my attention
whenever possible to the very close binaries and to
the others that passed near periastron. Only when
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the seeing conditions were not adequate was the
micrometer used on wider pairs, preference being
given to those that are too faint to be reliably meas-
urable with smaller instruments.

The star positions are referred to the equinox
of 1950. For identification, the BD number has been
added except when the star is bright enough to have
a Greek letter designation. The magnitudes are on
the Harvard scale and mostly taken (as were the
spectra) from the new Index Catalogue (IDS) (Jef-
fers, van den Bos, and Greeby, 1963).

Comparisons have been made with the latest
available orbits and are given in the notes. Also
added are dynamical parallaxes whenever the accu-
mulated material suffices for a good determination.
For them the precepts of H. N. Russell and C. E.
Moore were used (1940). Many of these dynamical
parallaxes supersede earlier determinations from
shorter arcs.

Acknowledgments. This work has been sup-
ported by Grant No. GP-2335 from the National
Science Foundation which is hereby gratefully
acknowledged.
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oMo +59°26" 10.5-10.7

59.638 4335 2706
59.646 41.7 2.10
59.950 41.4 1.81
60.618 44.8 2.11

59.96 42.9 2.02 4n
13 B 861 +68°1422
oPo™s +69°25" 10.5-10.9

59.638 18027 1956 Am = 0.4

. 1.64
59.950 178.3 1,75 Am= 0.4
59.74 178.5

1.65 3n
Change questionable. The Am is certainly much

smaller than 193 given in ADS.
25 J628
o1 +21°13" 10.5-10.5
60.870  194°3  3"38

61.842 194.0 3.34

61.36 194.2 3.36 2n
No change since 1911. h.m
Identified as Par. ph. +22°, 070", No. 185
which gives the corrected positiom.

36 3862 +37°4930
oh2™2 +37°54" 10.1-10.4

59.656 32578 0724
60.618 328.6 0.28

60.14 327.2 0.26 2n
Couteau's orbit (1959) gives the residuals
-0%8 and 0'00,

62 J 143 +12°5065
ohas +12°59° 11.8-11.7

59.942 89?5 2'45
59.964 88.2 2.65
60.722 89.7 2.44
60.870 89.0 2.61

60.37 89.1 2,54 4n
Distance increasing,

80 Ka 3 +19°2
A +20°13" 10.2-10.2

61.664 8027 093
61.718 79.4 0.96
61.820 81.6 0.82
62.645 78.8 0.91
62.710 80.3 0.92
64,740 78.0 1.06
65.034 80.5 1.08

62.90 79.9 0.95 7n
Unchanged since 1901,

97 MIb 37 +56°5
ohs™g +56°45" 10.9-11.0
59.624  199°9  3"00
59.638  198.5  2.96

59.646 198.7 3.00
59.950 198.1 2.95

59.71 198.8 2.98 4n
Unchanged since 1918.

134 Kr 1 +57°23
oMg™3 +57°34" 10.0-10.5
61.580  192°8  2'%8

61.716 19129
61.842 194.2

61.71 193.0
The increase in distance

143 37
ohgT +55°41"
61.580  214°1

61.710 211.2
61,718 210.9

61.842 213.2
61.71 212.3
Very small change in 130
147 B 255
P93 +28°9"

61.820 88.9

251
2.54

2,51 3n
indicates dp = 07023.

+55°15
7.9-9.4 B8
157
1.72

1.79
L2

1.70 4n
years.

+27°12
8.5-8.8 F5

60,73 86.7

0.63 8n

Slow decrease in angle and increase in distance
corresponding to dp = 00041,

148 B1026
ohgTs +53°21"

59.656 33223
59.939 335.9
59,950 329.3
60.618 336.7

+52°19
7.2-8.0 Fo
0%36
0.40
0.42
0.37

33
and
202 Es 865

o132 +52°16"
AB

59.638  356°9

59.656  355.1

59.950 356.1
60.618 359.0

60.04 3.6 0.39 4n
Baize'ﬁozrbit (1955) gives the residuals +6°0

+51°33
10.9-11.1

1V41
1.23
1.23
1.12

59.97 356.8
AC
60.618 7238

1.25 4n

11790

AC is unchanged but there is a large change in AB,

207 13
oM13% +76°40"

59.624 6823
59.638 65.5
59.646 67.5

59.64 67.1

+76°S
6.7-7.2 B9
096
0.80
0,86
0.87 3n

How completely undeterminate the elements still
are is shown by the nearly similar residuals from

the orbit of Rabe (1961)
years and that of Heintz
1600 years:

Rabe +32%6
Heintz +3.5
274 J 630

oP17% +21°13"

62,940 11824
64.037 117.0

with a period of 720
(1960) with a period of

+0'"04
0.00
+20°26
10.0-10.6

2''55
2.67

63.49 117.7
Change questionable.

2,61 2n



85 AC 1 +32°48
oM18™3 +32°42" 7.5-8.0 FS

59.624 29023 1760
59.638 290.2 1.50
59.646 288.5 1.49

59.64 289.7 1.53 3n

Slow change in both coordinates making dp = 07018.

287 1093 +10°32
oh18%3 +10°%2' 7.0-7.9 A0

61.820 10325 0Y54 1n
Long period binary with dp = 09009.

293 O 6 +66°20
AB
oh18% +66°44" 7.2-9.5 A0
62.701  153% 047
62.718 150.1  0.51
62.959  155.9  0.43

64.733 149.2 0.54
65.040 149.5 0.46

63.63 151.7 0.48 5n
Muller's orbit (1954) gives the residuals -276 and
+0"01.,
328 Hu 506 +51°62
oh21% +51°5" 5.5-8.0 B3

59.656 16°8 017
59.687 11.0 0.14
59.939 19.3 0.14
59.952 10.0 0.17
60.601 19.2 0.18
60.618 16.8 0.18

60,08 15.5 0.16 6n

The distance is hardly changed but the angular
motion indicates a period of about 130 years and

dp = 00030,
344 Ho 210 +35°66
o"23% +36°12" 8.4-10.1 FO

61.820 7827 097
62.718 72.8 0.93
62,959 74.0 0.97
65.040 79.7 0.93

63.13 76.3 0.95 4n
Little change in 80 years.

350 OZ9 455°72
oh23%s +56°30" 6.9-9.9 GO

61.716 50%7 2743
61,718 52.2 2,26
62,701 50.3 2.25
62.718 54.2 2.23
62.959 54.3 2.15
64,730 50.8 2.26
65.037 54.8 2,28

63,08 52.5 2,27 7n
ghg7small change since 1847 indicates a dp of
1

363 A 431 -8°65
0"24% - 8°9" 9.1-9.1 G5
60.777  333°%0 023

61.820 342.8 0.27
62.718 333.6 0.24

0.25

61 77 336.5 3n
Muller's orbit (1954) gives the residuals +10°1

and +0''07

71 Hu 1007 +62°84
oh2s%s +63°28° 10.0-10.0 GO

58.660 22932 0%44
59,950 223.2 0.46
62.701 229.4 0.45
62.959 227.2 0.37

61.07 227.2 0.43 4n
The slow change corresponds to dp = 070067.

465 Hu 511 +49°126
P30Ty +49°50" 9.0-9.6

64.903 178.2 4.55
62.75 177.4 4,50 6n

Unchanged.
490 Ho 212 13 Cet
oh32™; - 3°52¢ 5.6-6.4 GO

62.718 26228 034
62.940 259.7 0.33
64,905 290.3 0.34
64.947 289.1 0.37
65.037 293.0 0.30

62.83 261.2 0.34 2n
64,96 290,8 0 34 3n
The residuals from Luyten s orbit (1933) are:
62.83 + 998 +0"05
64,97 + 3.7 +0,10

518 Fox 54 +7°79
oh34T + 7°50° 11.4-11.8

61.664 15429 1794
61,820 152.2 2.01

61.74 153.6 1.98 2n

Slow change.
572 A 2204 +16°64
oM38%8 +17°17" 10.2-11.1 F8

58.592 33923 082

59.650 342.2 0.83

59.964 339.0 0.89

59.40 340.2 0.85 3n
Slow increase in angle corresponding to dp =
00045,

584 Hu 1012 +76°20
oP39% +76°43" 9,0-10.5 G5
62,701 160°1 0%42
62,959  156.8  0.38
62.83 158.4  0.40 2n

Slow motion corresponding to dp = 070085.

588 O 18 +3°93

03978 + 3°54" 7.7-9.8 F8

61.738 18827 154
62.710 184.2 1.65
62.718 185.2 1.46
64.947 186.9 1.54
65.037 184.3 1.60

63.43 185.9 1.56 5Sn
The residuals from Baize's orbit (1958) are
=223 and +0716.

611 Hu 1015 +64°74



oh41™2 +64°45" 9.7-11.0 F5
59.646  316°1 072
59.656  326.4  0.80
62.701  320.2  0.85
62.959  323.2  0.66
61.24 321.5  0.76 4n
Slow angular increase,
616 S 52 +45°187
0417 +45°58" 7.9-8.9 F5
61.718 12°5  1"68
61.771 125 1.9
61.842 9.3 1.61
62.695 116 1.47
62.701 10.8  1.68
62.704 8.2  1.63
62.710 10.3  1.52
62.940 1.3 1.40
64.730 10.7  1.50
65,040 9.0  1.45
62.89 10.6  1.59 10n
The slow change in angle makes dp = 0006,
684 8232 +49°215
oM47% +50°22" 8.5-9.0 F5
59.638  223% 060
59.646  228.4  0.61
59.939  223.4  0.54
60.601  229.0  0.50
60.615  226.8 0.6l
60.618  225.8 0.63

60.18

226,2

0.5
The residuals from my orbit (1954) are
+223 and -0"08.

692 3781 +68°56
0P 8% +68°43" 8.7-9.2 A2
61.718 22°1 092
61.842 23.0 1.14
61.78 22,6 1.03 2n
The slow decrease in angle makes dp = 0.010.
713 Hu 201 -14°152
oM9Tg -13°30' 10.0-10.6 KO
62.713 84°3 044
62.940 88.5  0.52
62.959 85.0  0.44
64.905 87.1  0.48
64.947 89.4  0.55
63.69 86.9  0.49 5n
The residuals from Couteau's orbit (1961) are
-1%2 and -0%05.
715 A 2306 +16°83
oMag™s +17°24" 9.8-10.7 F8
59,646 30238 129
59.964  299.7  1.19
60.7764  304.2  1.31
60.870  303.7 1.l4
60,31 302.6  1.23 4n
Hardly changed since 1910.
246 O 20 +18°122
oP's1M9 +18°55! 6.1-7.2 A0
60,722  252°8  0VS4
60.765  251.1  0.50
60.774  252.5  0.56
61.820 249.0  0.52
61.842  251.5  0.47
61.921  253.0  0.49

61.31 251°8 0'51
The residuals from Couteau's orbit (1963) are
+237 and +0702,
763 A 2209 +18°127
ofs2%  +18°%0° 10.2-10:2
60.765 33399 154
60,774 333.6 1.72
60.870 337.5 1.76
60.80 335.0 1.67 3n
Hardly changed in 50 years,
789 Ho 307 +31°147
ofsa®o  +31°56° 10.1-10.3
64.730 86°9 2''86
65.037 87.8 3.05
64 .88 87.4 2,96 2n
The increase in distance makes dp = 07013.
795 Hn 4 +53°184
oPs4% +54°8" 9.0-9.5 GO
60.601 15098 0746
62,701 156.8 0.46
62,940 153.1 0.46
62.964 153.5 0.48
62,30 153.5 0.47 4n
To the increase in angle and decrease in distance
corresponds dp = 07019,
828 [ 867 +11°130
o"'s7% +11°40" 9.3-9.8 FS
59,656 14727 0"31
59.964 147.2 0.28
59.81 147 .4 0.30 2n
o ge change in both coordinates making dp =
836 A 2901 +68°64
0h58?2 +69°05"' 7.5-7.5 B9
62,701 49°%1 039
62.940 47.2 0.40
62.959 43.5 0.35
65.037 45.8 0.43
65.00 434 038
63.74 45.8 0.39 5n
To the increase in both coordinates corresponds
dp = 0"005.
845 A 927 +45°257
ofs8T9  +46°19" 9.4-9.9
59.638 35927 3700
59.646 360.5 2.68
60.601 359.4 2.82
59.96 359.9 2.83 3n
Slow motion indicating dp = 0'021.
859 1161 +51°216
1Po%o +51°32° 7.2-8.0 BS
62.701 35926 040
62,940 362.5 0.42
64.730 358.8 0.45
65.040 361.4 0.44
63.85 360.6 0.43 4n
To the slow increase in angle corresponds dp =
070067 .
869 J 874
1Mo +22°16" 9.5-12.0



62.953

30520 2767

62.959 302.6 2.50
62.96 303.8 2,58 2n
Slow decrease in angle.
896 AG 14 +20°154
1027 +20°52° 9.7-10.1 KO
59.964 11121 0936
62.959 99.4 0.32

A pair to watch as it closes in and speeds up
in angle. dp comes out 09017,

902 81228 +12°133
L1y +13°3' 9.9-11.0 GO
59.646 259°1 076
59.964 264 .8 0.74
60.774 266.2 0.73
61.820 264.5 0.78
60.55 263.6 0.75 4n

Practically unchanged in 70 years.

967 S 1162 +35°215
1P778 +35°41" 9.9-10.1 AS
60.618 14598 0"34
62.959 149.0 0.33
61.79 147 .4 0.34 2n

Hardly changed in 70 years.

989 Hu 1024 +50°240
11072 +50°50" 9.4-10.2
59.646 206°6 0"'85
59.964 204.5 0.68
59.80 205.6 0.76 2n

No material change in 55 years.

999 31100 +60°193
1M11% +60°1" 8.3-8.3 FS
59.687 5323 0'30
59.964 52.4 0.36
60.601 56 0 0.37
60.08 0.34 3n

Muller's orbit (1958) gives the residuals +8°4

and -0"05.

1058 Mlb 186
1163 +64°2° 9.7-10.3
59.638 235%6 208
59.646 238.8 1,97
39.964 235.3 1.8
59.75 236.6 1.96 3n

65.037 21122 0934

64 .68 214.0 0.34 3n
Van den Bos' orbit (1963) gives the small
residuals +0%1 and -0"01,

1145 S 1102
1P24™2

+59°251

+60°2! 8.6-10.3 B2
BC

59.646 33922 1706
60.601 342.8 0.82
62.957 339.7 0.81

61.07 340.6 0.90 3n
Hardly changed in 72 years.

1161 AC 14
1h2sT3 +42°31"
59.646 96°7 107

59.687 94,2 0.95
60.601 95.3 0.92

+42°308
8.1-9.1 G5

60.618 96.1 0.94
60.14 95.6 0.97 4n
Change questionable after a century.
1177 A 2214 +19°243
1M265  +19°8" 10.2-10.3

58.077 19892 074
59.687 197.7 0.82
60.588 198.5 0.73
60.774 194.2 0.68
197.2 0.74 4n
googge small change in angle corresponds dp =

1183 A 1910
1h27% +22°34"

59.687 16129 026

60.588 162.9 0.26

60.744 161.6 0.19

65.040  162.3  0.23

61.51 162.2 0.24 4n
The residuals from Muller's orbit (1958) are
+5%9 and 0%00.

L726-8 = UV Ceti
1036

+22°236
7.5-7.7 A0

-18°12" 12 - 12
61,743 15°8 256
62.340 9.4 2,76
62.959 9.5 2.58
64.905 1.8 2.55
64, 947 2.4 2.40
63.3 7.8

2,57 5Sm
The residuals from Luyten's orbit (1961) are
-7%5 and -0720.

To the advance in angle corresponds dp = 097024,
The star was identified as Vat. ph. 63°3288
which gives the corrected position.

1097 B4
1M18% +11°17"

60.774 13423 028
64.090 131.7 0.32
65.040 131.4 0.27

63.30 132.5 0.29 3n
Muller's orbit (1961) gives the residuals
+6%8 and -0102,

+10°168
7.4-7.9 FO

1294 B 508 +26°276
11367 +26°41" 9.8-10.3 F8
60.774 63%  0USS
61.743 64.4  0.64
61.844 62.8  0.66
61.45 63.6 0,62 3n

The longer arc makes dp = 07008,

1345 A1l -7°282
13979 - 7°0" 8.5-9.0 F2

1123 B 1163 -7°223
1Py, 78 - 7°10°' 6.7-6.9 FO
64,090  213%8  0"32
64.905  217.0  0.36

62.718 239°0 0'72
62,940 234 .4 0.70
62.959 232.7 0.68
64.705 234 .4 0.83

63.65 235.3 0.76 5n



The longer arc makes dp = 097016,

1368 = 149 +39°393
1M1 +39°2" 8.3-9.8 F5
61.842 88°8 185
62.701 90.3  1.95
62.718 90.2  2.00
62.940 91.9  2.05
62.55 90.3  1.96 4n
Slow motion in both coordinates making dp =
-0"014.
1380 X148 +63°236
114275 +63°34" 9.0-9.6 G5
59.638  149%  0"89
59:687  150.5  0.97
59.66 150.0  0.93 2n
Slow orbital motion making dp = 0'006.
1432 Hill 1 +65°207
1M4s™y +66°2" 8.9-13 AS
59.638 2523 335
61.842 24.7  3.58

25.0 3.46 2n

60.74
The 07034 proper motion of the bright com-
ponent proves the physical commection.
Hardly changed after 38 years.

1458 A 2602
177

59.68

-4°281
- 4°22° 10.4-10.4 K2
35824 0745
360.2 0.54
361,7 0.39

0.1 0.46 3n

The change in both coordinates makes dp =

0006,

1473 Ho 311
1P
60.870

61,743
61.921

61,51

+23°246
+24°24" 7.6-7.8 A5
20328 0138
203.1 0.44
200.6 0.38
202.5 0.40 3n

To the slow increase in angle corresponds

dp= 070020.

1499 J 671
1hso™ +21°37° 9.5-9.7
61.738  155°8 293
61.743 154.5  2.80
61.74 155.2  2.87 2n

No appreciable change in 50 years.
4m, No. 135 the star is marked as

zone +22°, 1

In the Paris

"double?" The pair is also Paris +21°, lhsigm,

Nos. 45 and 46 making 1893.91

1503 B 260
1P's507s

60.870
61.664
61.738
61.811
61.820
61.921

61.64

15720 2''50.
+14°298
+15°11° 8.8-9.5 F5
251% 0797
252.6 1.26
255.7 1.24
252.6 1.13
253.8 1,24
252.9 1,14
253,2 1.16 6n

To the increase in both coordinates corresponds

dp = 0%013.
1530 A 2407

+2°296

1hs2mg

+ 2°43" 9.6-11.6 KO

62,959 19022 069

64.740 193.4 0.79

63.85 191.8 0.74 2n

Both coordinates increase making dp = 0'007.
1533 A 2408 +1°346

1M53% 41031 10.0-10.3 K2
61,844 642%6 086

61.921 63.6 0.94

62.704 59.0 0.92

62.707 64,2 0.89

62.718 64.7 0.87

62.38 63.2 0.90 5n

No change in distance but the increase in angle
makes dp = 0'007.

1658 Ho 312
29

59.638
62.940

62.41

+25°349
+25°28" 6.0-11.5 B8
34378 1760
344 .8 1.64
339.6 1.48
341.3 1.55
342.4 1.57 4n

Slow increase in angle with no definite change
in distance making dp = 07005. The 004 proper
motion of the bright component confirms the
physical connection.

1674 Hu 16 -10°438
2Me™ -10°19' 10.2-11.4
61.844 3% 105
62.704 8.0 0.98
62.718 6.6 1,09
62.940 5.7 0.96
64 .090 3.0 1.18
62.86 5.4 1.05 5n
The longer arc makes dp = 0012,
1680 A 2325 +0°358
2™ +0°34" 9.3-9.9 K2
59.656 11820 ov31
61.743 125.9 0.29
61.844 121.6 0.29
64,090 118.7 0.33
64.740 121.8 0.27
62.41 121.2 0.30 5n
Only a slight increase in angle after 50 years,
1780 A 961 +29°393
2M1772 +29°35" 9.3-9.3 F5
62,704 3292 047
62.954 323.6 0.46
65.040 323.2 0.39
63,57 325.5 0.44 3n
Orbital motion corresponding to dp = 0"007.
1786 > 248 +42°501
2P17% +42°33" 9.6-9.6
59.638 125%6 084
59.933 124 .6 0.95
59.79 125.1 0.90 2n
Slow orbital motion indicating a dp = 07013,
1792 A 962 +29°396
2B18™2 +29°3" 9.8-10.1 GO
59.638 69°8 084
59,939 66.9 1.03



59.950
59.84

69:9
68.9

1907
0.98 3m

The angle is hardly changed in 55 years but to

the increase in distance corresponds dp = 09013,

1833 = 257 +60°472
2h21% +61°20" 7.6-8.1 B8
59.964 1029 0729
62.704 121 0.31
62.959 12.5  0.26
64.740 12,7 0.28
65.040  10.0  0.25
08

63, 11.6 0.28 5n
Residuals from Toledo's orbit (1954):

-1%1 and +0"03.
1837 A 446
2hgo™

64.740
64.905

63.14

- 6°07"

359.6

-6°473
10.1-10.3 F5

055
0.49
0.48
0.46
0.46
0.59
0.51
0.48

0.50 8n

To the slow increase in angle corresponds dp =

0"0031.

1865 A 2329
2M2s™
61.571

61.718
61.743

61.68
Vanden Bos' orbit

-0% and +0"09.
Kui 8
2Mo5Ty,

59,656
60.618
60.774
60.870
65.133
65.136

62.03

+ 4°12°

297.9
(1962)

+ 1°44'

28°8
28.3
32.7
32.2
29.3

29.6
30.2

Both angle and distance have increased since
1939 wmaking dp = 07005.

1938 OF 42
2h29Tg

59.151
59.687
59.964

59.60

+52°5"

270°2
278.4
273.6

274.1

The quadrant remained uncertain.

1942 Es 1611
230

59.638
59.933

59,79

+40°"*

10723
108.0

107.6

Change questionable after 42 years.

1949 Mib 332
2N30T
59.638

+62°43"
27821

+3°339
9.3-9.5 K5
o042
0.50
0.44
0.45 3n
gives the residuals
+1°431
7.1-7.5 KO
0%45
0.46
0.49
0.42
0.40
0.45
0.44 6n
+51°588
7.0-7.5 A2
016
0.20
0.20
0.19 3n
+39°563
10.7-10.9 KO
1742
1.48
1.45 2n
+62°418
10.3-11.4

2929

64.730 278.9 2,25
64.740 277.1 2.28
63.18 279.0 2.33 6n
Slow increase in angle.
1951 Hu 203 +52°599
2M1™3 452°33¢ 10.3-10.3 G5

59.638 8376 067
59.933 79.7 0.71

59.79 81.6 0.69 2n
To the slow change in angle corresponds dp =
070026 .

1990 Hu 1216 -11°493
M3,y -11°25' 8.6-10.6 GO
57.995  318%  0"46
64.740  323.1  0.43

61,37 320.7 0.44 2n
No certain change in distance but the angle
8§go%gcreased by 70° since 1900 making dp =

1992 A 1278 +45°641
2357 +5°51° 8.9-9.0 FS
59.151  264°7  0"12
50.964  268.8  0.11

59.56 266 .8 0.12 2n
Both angle and distance have decreased. A
pair to watch,

2007 Hu 1043 = AG 43
2h36™2 +15°13"

61.664 6423 287
61,771 64.2 2.88
61.811 63.9 2.77
61.820 63.2 3.01
61.92) 63.7 2.84

61,80 63.9 2.87 5n
No certain change in distance but the slow
increase in angle makes dp = 0V01l.

+14°438
10.2-10.2 F8

2010 A 2023 +25°432
2" +25°39" 9.7-9.7 FO
61.664  227°%  0"83
61.743  224.6  0.75
61.820 226.0  0.77
61.921 224.5  0.83
61.79 225.7  0.80 4n

Change inappreciable in 52 years.
2025 Es 1875
M37™2 460°55!
59.638 17020 2322

61.842 168.7 2.33
61.864 170.6 2.36

+60°544
10.2-10.7 B2

61.11 169.8  2.30 3n

Slow change

2029 AG 45 +7°410
2377 + 7°40° .10.0-10.1 G5

59.638 34329 4761
39.656 343.4 4.79
60.774 341.3 4.71

60.02 342.9 4,70 3n
No change in 52 years.




2034 0OZ 43 +25°436 2236 A 2413 +1°515

2M37%8  +26°25¢ 8.3-9.9 FS M54 o+ 1% 8.5-8.6 GO
60.774 232 0799 61.664 3925 o047
60.870 26,7 0.95 61.743 35.5 0.47
61.664 20.8 0.99 61.779 34.6 0.53
61.743 20.7 1.11 61.820 39.5 0.48
61.820 23.4 1.03 61.921 39. 3 0.49
61.37 22.6 1.01 5n 61,79 37. 0.49 5n
Heintz' orbit (1961) gives the residuals Muller's orbit (1952) gives the residuals +1°5
+4%9 and -0706. and +0'05.
2051 Hu 539 +8°737 2253 B 525 +21°397
Mg 449°12¢ 9.2-9.4 F2 MM +21°25¢ 7.5-7.5 A3
58.506 4821 030 61.664 25022 0"'52
62.701 49.6 0.29 61.718 247 .7 0.46
62.704 46.8 0.27 61.820 253.0 0.42
64.090 42.8 0.34 61.921 251.6 0.44
62.00 46.8 0.30 4n 61.78 250.6 0.46 4n
No change in distance but to the decrease in The residuals from Baize's orbit (1958) are
angle corresponds dp = 070022, +1%7 and +0708.
2063 Es 1812 +60°556 2279 0O 49 +17°471
2M397y +60°43" 10.5-11.8 2hsy™y +17°49° 7.0-10.0 A0
59.638 90°8 2711 61.664 5792 2700
61.842 88.7 2,22 61,718 58.2 2.06
62.701 89.8 2.31 61.743 55.8 2.03
62.704 88.2 2.21 61.779 57.7 1.99
62,940  89.7 2.2 61.73 57.2  2.02 4n
61.96 89.4 2.21 5n To the slow decrease in angle and increase in
Little change in 40 years. distance corresponds dp = 0%009.
2117 B9 +34°513 2373 A 2030 +4°501
2™ 435021 6.4-8.5 F2 3"y +5°0" 9.4-9.4 GO
59.638 18775 172 60.774 34922 0433
59.933 186.9 1.56 62.701 348.2 0.33
23.964 lggg 1.29 62.940 352.5 0.32
.870 183. 1.60
: 62.14 350.0 0.33 3n
g{'ggg {gz 2 i.;? Couteaﬁ's orbit (1962) gives the residuals +3°2
and +0'01.,
60.65 185.6 1.61 6n
The increase in angle gives a dp = 0'014. 2377 0z 50 +70°230
2155 A 2412 + 0°466 307 +71°22" 8.5-8.5 F8
2h66'?7 + 0°28' 9.1-9.8 TF8 61.220 18222 1748
62.707 181.6 1.39
5;.922 gz"g 0'.'%2 62,959 179.8 1.34
58.0 . 0.27
. 62,30  181.2  1.40 3n
64.740 88.2 0.30 The longer arc makes dp = 0'016.
60,27 85.3 0.30 3n
Unchanged except a little reduction in 2484 Ho 320 +0°570
distance. h
3"187T3 + 0°59"' 8.0-10.5 GO
2200 B524 +37°655
hem 61,718 17127 240
2750.6 +38°8"' 5.6-6.7 FO 61,743 171.9 2.26
59.964 25827 0”20 61.779 170.5 2.20
‘ : : 61.75 171.4 2,29 3n
61.820 252.6 0.19 The 0"15 yearly proper motion of the bright com-
60.89 255.6 0.20 ponent establishes the physical connection. To
Van den Bos' first orbit (1938) gives the the increase in distance corresponds dp = 0"031.
residuals +15°0 and +0'05
2491 Z 380 +8°500
2226 X 317 +68°209 h.
he.m 37190 + 8°35' 8.7-8.7 GO
275355 +69°0' 8.0-9.7 F2
59.638 397 116
59.638 8671 4100 59.964 33.4 1.17
61.842 84.3 3.96 59.967 36.0 1.09
61.864 85.3 3.90 59.86 36.4 1.14 3n
61.11 85.2 3.95 3n The longer arc again makes dp = 09014,
The angle has hardly changed in 130 years but
ggoit;e increase in distance corresponds dp = 2525 Ho 321 +4°695
P22 445°20° 7.7-10.2 B8



60.192 3028 1785 61.220 1223 0v74

62.940 29.6 1.83 61.811 11.4 0.64
64 .730 27.6 1.81 62.704 10.8 0.61
65.040 29.6 1.90 62,940 14 .4 8.56
62.948 15.2 57
63.23 29.4 1.85 4n . .
Very s1ow change. 64.730 10.7  0.86
62.73 12,5 0,63 6n
2526 Ho 322 +45°764 gkgwlincrease in both coordinates making dp =
3h22?6 +45°25°" 10.1-10.4 B8
2799 0Z 65 +25°624
59.638 12623 1797 h
gg.ggg gzz g.gg 3%773 +25°26" 6.0-6.3 A3
— —— —
59.93  125.5 1.97 3n 60.774 20478  0.53 In
Hardly changed in 67 years. The residuals from Danjon's orbit (1938) are
+3%1 and -0704,
2530 J 889
haom Kui 15 +6°59
372304 +1°0! 9.7-9.7 —h o
37493 + 6°23! 6.3-6.4 B9
62,940 9429 305
62,950 9.7 2.81 60,192 211% 049
62.953 94 .3 2.9 60.774 215.3 0.53
64,947 96 .4 3.06 65.133 209.2 0,57
65.040 96.8 2,72 65.136 215.2 0.50
63.77 95.4  2.92 5n 65.140  209.5  0.51
Angle decreases. 63.28 212.1 0.52 5n
The angle of 31 Tau has changed very little since
2601 Es 1515 +41°705 1930 but there is an increase in the distance.
3h30?1 +41°37" 10.9-11.0 2828 A 1293 +52°722
62.211 3072 447 3h49?9 +53°8' 8.5-8.9 GO
62,228 309.5 4.61
S2:920 3093 4.2 €5.000 138 o8
. . . 1
62.940 311.1 4.40 64.56 215.0 0.36 2n
62.60 309.4 4,56 5n The residuals from Couteau's orbit (1962) are
Slow decrease in distance. 4521 and +0'04.
2612 2400 +59°675 2911 Hu 27 +9°523
3h30?9 +59°52" 6.9-7.9 F5 3h56?3 + 9°38' 8.6-8.8 GO
62.704 25626 074 57.992 261°1 0v26
62,940 259.4 0.72 57.995 262.7 0.33
62.950 259.1 0.72 58.020 265.6 0.29
62,953 257.2 0.83 59.964 259.2 0.27
€930 23858 103 20. 186 %23;% 8'%2
7 55. 1.05 1
64.740  234.3 L,01 59.02 261 28 6n
62.89 258.1 0,75 4n The longer arc makes dp = 0"008
64.52 256.5 0 98 3n
The residuals from Baize' s orbit (1951) are: 2959 X 483 +39°918
62, + 893 =005 h
64.52 + 5.4 40,12 4% +39°23! 7.4-8.9 G5
2628 B 533 +31°619 64,090 10492 084
h mg omat 65.040 102.2 0.65
61.220 45° 1"35 The resi ua%s from Couteau s or t are
21'7§g 23.3 1'%? -0%1 and +0%02.

1.7 . 1. °
61.811  43.1  1.26 2995 0Z 531 +37°878
61.62 44.0  1.27 4n ) +37°57" 7.3-9.0 G5

The longer arc makes dp = 0%7015.
61.100 3690 104
271). A 989 +29°599 61,811 34.3 0.95
b - 62,940 30.3 0.9
37404 +29°26" 10.1-10.4 62.948 27.4 0.83
62.959 28.7 1.08
61.718 358°1 3939 64,740 23.4 1.04

61.743 358.3 3.30

62.75 30,0 0.98 6n
61.811  359.5  3.46 Rabe's orbit (1956) gives the residuals +2¢3 and

61.76 358.6  3.38 3n -0"09,
Very slow change.
3017 B 1232 +28°624
2730 3880 +31°643 T
T h 4"s"8 +29°%" 9.0-9.9 GO
3%1% +32°0" 8.9-9.1 BS - A0
60.186 6°% 0932



62,940
62.948
62.959

62,26

325 03
7.7 0.3
8.2 0.29

6.4

0.32 4n
The residuals from Baize's orbit (1961) are

+12°1 and +0701.
3041 A 2801
4hgT2

59.967
60.192

60.08

The residuals from Muller's

+023 and -0"03.
3098 I 511
4h137y

59.967
60,198
61.220
61,256
62.228

60,97

-5°841
- 5°0' 8.3-8.3 GO
1221 019
11.8 0.16
12,0 0.18 2n
orbit (1954) are
+58°727
+58°40" 7.4-7.9 A0
138% 038
142.4 0.36
133.7 0.38
133.9 0.43
131.0 0.38

135.9

0.39 5n
The residuals from Baize's orbit (1958) are

+52 and +0702,

3102 Ho 328 +19°689
4814™ +19°33" 8.4-8.4 F5
59.964  357°%  0V39
59.967  352.9  0.31
60.186  356.1  0.36
60.774  357.7  0.34
64.740  348.1  0.22
65.140  352.2  0.18
60.22 356.0  0.35 4n
64.94 350.2  0.20 2n
Muller's orbit (1958) gives the residuals:
60.82 ¥ 4°1 ° +0%03
64.94 +4.8 -0.01
3114 = 520 +22°670
4h15Ts +32°41" 8.3-8.3 F5
59.967  155°8  0V29
60.186  156.0  0.31
60.774  148.0  0.34
61.100 156.7  0.31
60.51 154.1  0.31 4n
A pair to watch as it closes in.
3169 0% 82 +14°690
4h197g +14°56 7.3-9.3 GO
64.740 12% 136
65.037 9.9  1.34
65.040 1.7 1.42

9

11

64, R 1.37 3n
Muller's orbit (1963) gives the residuals

+0%6 and +0V13.

3174 S 535 +11°601
4h207s +11°16° 7.1-8.6 A2
60.774  302°9  1"26
61.080  303.3  1.40
61.094  305.3  1.25
61.097 305.2  1.22
61.108  305.1  1.22
61.03 306.4  1.27 5n

Long period bina

arc described since

4h20g +18°45" 8.2-8.8 GO
59.157  221%  0"12

59.967  219.1  0.15

60.186 216.9  0.15

60.192  214.7  0.20

59.88
Wierzbinski's orb

218

o1 0.15 4n
it (1962) %1ves for that date
51°1 007

which shows that his period is too long.

3303 Hu 1082 +38°912
4P31%s +39°3° 9.3-9.8
62.948  180°8  0"29
62.959  177.6  0.27
62.95 179.2 0,28 2n

Baize's second orbit (1956) leaves the residuals

+6°7 and 0.00.

3370 Hu 442 +22°728

4P37%  422°55¢ 9.3-9.9 A2
59,967 11°0  0"39

60.186 128 0.39

60.774 6.3  0.35

62.948 15.8  0.34

62.959 111 0.40

61.37 13.4  0.37 5n

The longer arc makes dp = 0'008.
3390 =577 +37°957

4h3gMg +37°25° 8.6-8.6 F8
64.740 36°7  1Y32

64.905 31.8 1.31

64.947 .4 1.32

65.037 31,5 1.35

64.91 33.1  1.32 4n

The longer arc makes dp = 0'014.
The residuals from Popovic's premature orbit

(1964) are +1°1 and +0"06.

Based on an arc of

only 60° it is still completely indeterminate.

3391 A 1013 +59°826
4P39% +59°26 " 7.3-7.3 A3
60.190  356°5  0"26
60.198  355.3  0.26
194  355.9  0.26 2n

The anguiar velocity is s

tance decreases

peeding up as the dis-

3475 3883 +10°654

4hg8my, +10°59" 7.8-7.8 FS
65.037 60°7  0"30
65.130 56.2  0.26
65.140 59.2  0.26

65.10

58.7

0.27

3n
Wierzbinski's orbit (1961) leaves the residuals

+46 and -0"01.

3476 Hu 553 +51°985

41487 +51°19" 9.1-11.3
62.228 84°3  3"34

62.289 83.6  3.11

62.940 81.8  3.16

62.948 82.3  3.26

64.730 80.3  3.15

64.740 83.8  3.04

63,31

82.7

ty.‘ The
1831 makes dp = 07018,

3210 B 1185 +18°638

3.18 6n
No definite change in 60 years. The 0'034
proper motion of the bright component proves the
physical connection.



3481 Hu 554 +49°1262 4h58?8 +20°46" 8.6-8.9 GO
4h49T0 +49°58"' 9.4-10.9 65.130 242%% 0'35
62.2 207° " 65.133 245.1 0.35
62.285 3007 208 65.13  243.8  0.35 2n
62.948 309.8 1.86 Comparison with two orbits give the residuals:
62:950 310.5 2.28 Kummritz (1956) +(0€7 '0’.’02
62.953  308.2  2.22 Arend (1959)  -1.6  -0.05
64.730 310.8 2.02
64.947 3101  1.92 3622 J 240
63.39 309.7 2.06 7n 4“59?4 +35°1" 10.0-10.2
No definite change in 60 years.
60.198 204°1 1'57
3486 Es 1070 +49°1263 62.950 209.3 1.54
= oa 64.947  209.6  1.42
47494 +50°2" 10.5-11.7 65.130 210.9 1.63
65.133 206.5 1.56
62.203 11292  2"19 65.136  205.7  1.60
z.211  110.8 2.3 63.92  207.7 1.5 6n
62:292 112 .4 2:20 No change in angle but distance increased.
62.25 111.1 2.23 4n 3658 Z 615 +73°271
Unchanged in 50 years. h
578 +73°32" 8.2-10.0
3488 Hu 819 +35°917
h 61.256 793 1'34
, 47497 +35°%3" 8.9-9.5 A0 61.265 7.6  1.42
62,228 6.8 1.37
62.285 28892 035 62,288 7.7 1.34
g me Y da o ow
‘ ‘ M 62.00 7.0 1.39 5n
62.959 288.8 0.43 The longer arc reduces dp to 07006.
62.78 286.2 0.38 4n
To the very slow change corresponds dp = 070018, 3678 Hu 1095 +39°1169
3535 Kr 25 +56°988 5h3?0 +39°58" 8.1-9.3 A0
4Ps3™3  4s56°34° 9.7-10.2 61.204 17% 035
61.265 19.4 0.32
61.201  118%8  3!30 62.285  19.5  0.36
f1.20y L33 3% 61.58 18.8 0.3 3n
61:245 119:3 3:21 Very slgw increase in angle corresponding to
61.253 119.0  3.06 dp = 0-0016.
61.256  120.1  3.04 3689 3635 +54°862
61.23 119.7 3.12 6n hom
Very slow change. 5°3.8 +54°55" 8.7-8.7 B9
3542 0291 +2°818 61.097 30297 0''82
h 61.201 298.7 0.98
4"53% + 3°' 8.5-9.0 B9 61.204 299.3 1.02
61.220 302.7 0,87
61.080 23438 055 61.245 299.7 1.02
61.097 234.6 0.66 61.253 302.3 0.96
61.09  234.7  0.60 2n 61.256  300.5  1.03
The longer arc reduces dp to 0.003. 61.21 300.8 0.96 7n
The slow change in 131 years shows a dp = 070066.
3591 J 47 +0°913
h 3697 J 14
4757173 + 0°26' 10.6-10.9 F5 T hm
574.3 +27°9"' 9.6-9.9
65.130 30271 446
65.133 300.5 4.36 61,097 22995 2790
65.136 300.3 4.36 61.220 233.2 2,73
65.13  301.0  4.39 3n 63.130 233.8  2.80

Van den Bos' uniform linear motion gives the

residuals +2%9 and -0V11.

3602 S 1238
4hsg™o

60.186
62.965
64 .948
65.130
65.133

63.67

Change very slow if any.

3614 Hu 445

+26°28"

16.2

62.48

3
Motion slow if any
+27°10488 and +28

232.2 2,81 3m
. Identified as Oxf. ph.

9407 which gives the corrected

+26°774 declination.
9.,7-11.1 B5 3747 Hu 1099 +64°504
1768 shg™ +64°41" 9.0-9.3 F5
2.03
1.75 61,201 2597 057
2.02 61.256 24 .4 0.51
1.88 62.203 27.2 0.47
1.87 Sn 62.288 27.0 0.56
61.74 26.1 . 4n
The longer arc reduces dp to 07003,
+20°863
3799 0% 517 +1°938

10



5M10%9

+ 1°55! 6.9-7.1 A2 3982 A 846 +74°241
64 .905 232% 043 5h21?1 +74°31" 7.2-10.7 A0
64.947 233.8 0.39
65.130 231.8 0.38 61.240 342°6 1'28
65.140 228.2 0.42 61.256 346.1 1.16
. 231.6 0.40 4n 62.203 343.0 1.13
The residuals from Vanden Bos' orbit (1959) are 61.57 343.9 1.19 3n

+128 and +0%01

No definite change after 57 years.

3816 J 1250 4020 A 848 ~0°945
5211 +31°42° 9.5-9.8 512370 - 0°35° 6.7-7.3 B9
61.204 298°2 2'68 60.186 13723 0'17
21.%%3 %gg.z %.22 60.198 139.4 0.14
1.
° ° 60.19 138.4 0.16 2n
61.237  295.3 2.44 The angle increased by 100° since 1904 and the
61.22 298.1 2.56 distance diminished.

4n
Change questionable., Identified in the Oxford

Zones as +31°10728 and +32°17365. 4032 Ho 226 +27°771
3844 J 48 +1°940 sha3% 427034 8.6-8.6 F8
sh13™ 4+ 1010 10.3-10.7 61.097  256% 073
61.100 255.1 0.67
62.940 38% 235 61.152 256_.4 0.72
64.905 377 .21 61.12  256.0 0.71 3n
63.92 38.2 2,28 2n The longer arc makes dp = 07007,
Slow increase in angle.
Capella H (5 3 4097 3725 -1°913
apella tearns
= sh27™2 - 1°08" 5.0-10.2 K5
57137 +5°47"' 10.5-10.5
61,100 8822 13V04
59.964 14522 313 61,152 86.9 12.89
59.967 143.4 3.18 61.168 88.3 12.78
.18 W31 2. 61.14 87.8 12,90 3n
65.040 152 .4 3.3, The proper motion of 31 Orionis is negligible
65.130 149.9 3'19 in right ascension but it is 0Y022 south accord-
65.133 151.2 318 ing to Boss or 07012 according to the Yale Zone.
65.209 149.7 3.30 If the companion did not belong to the bright
= - * star this p.m. would have decreased the angle by
60.04 143.9 3.08 3n 13 and 7 degrees, respectively, since Struve's
65.11 151.0 3.25 5n measure in 1829. That there is no change

The orbiéal moti

on gives a dp =

0086 which

confirms the physical connection with Capella.

proves the physical connection,

4166 B1267 +30°942
3870 X 657 +52°942 h
Ton 573179 +30°54" 8.8-8.8 F5
L TA +52°47" 8.7-9.2 F5
61.201 20623 065
61.097 298°1 098 61.204 206.8 0.76
61.201 297 .2 1.01 61.220 204.7 0.62
oy s LB 61.21  205.9 0.68 3n
61.240 29&:7 1.17 3%88 orbital motion corresponding to dp =
61.20 296 .4 1.08 5n
The longer arc confirms dp = 0%009. 4180 X741 -0°1005
3956 X 677 +63°579 5h32?4 - 0°9' 8.0-11.0 BS
ShZOTO +63°21" 7.9-8.2 GO 61.152 285°1 10"12
61.168 286.2 10.05
61.097 18920 122 61.217 286 .4 10.38
61.204 188.9 0.99 61.237 285.8 10.28
61.237  188.5  1.03 61.19  285.9 10.21 4n
61.18 188.8 1.08 3n The proper motion is 0"018 according to Boss

Heintz' orbit9(1962) gives the residuals

+3%5 and +0'09.

and 0008 in the Yale catalogue. If the com-
panion were a background star this would have

changed the angle by 11 and 5 degrees, respectively,

3959 A 2641 +2°934 since Struve's first measure in 1831. The angle

B is practically unchanged, hence this is a
5"20T0 +2°34" 8.4-10.9 G5 physical pair.
59.137 34522 1705 4224 A 2708 +8°1019
59.157 342.1 0.99 h
60.186 335.0 0.89 51352 + 8°55' 8.7-9.5 GO
62.940 330.4 1.10 R ,
60.35  338.1  1.01 4n 61.265 29523 0039

Residuals from Baize's orbit (1958) are g%'ggé %gg‘g 8'22

+2°1 and -0Y01. : : :

62,964 291.2 0.76

11



64.090  292°9 0760 sM™ +23°16" 4.9-5.2 G5

62.61 292.7 0.61 5n
The slow change over the 48 Jyear interval since gg'{gg {gg?g g?gz

the discovery makes dp = 0%007. g%.ggg %gg.; g.ga

9o . . .28

e oo s i
- 2° - . 7 0.

503672 2°38" 4.0-6.0 B3 g%.%gz i;g? 8'%3

61.811  202°2 0928 . .
62.940 198.8  0.29 86,090 193.0 0.2
62,38 200.5  0.28 2n 60.19 162.0  0.27 2n
Kummritz's orbit (1957) gives the residuals g§'§g igg'; g'gg g“
+1%22 and +0709. . °C . n
Comggrigon with Heintz' orbit (1961) gives the
° residuals:
4243 JDZ 112 +37°1277 gg-%g - gfg Ig?gz
T, ° - . = D .
5°36%.5 +37°56° 7.8-8.5 B9 63.53 1103 10,04
(3 "
60.186 a3 ol 4647 J 335 +11°1012
60.198  53.3  0.64 6" +11°1" 8.3-10.0 F8
60.19 52.4 0.64 3n
The longer arc reduces dp to 070030. 62.953 288237 124
62.964 286.3 1.32
4265 B 1007 +16°841 64,947 284.6 1.34
T onn s 65.037 286.8 1.43

57384 +16°31 5.6-5.8 B3 63.98 286.6 1.33 4n
60.186 236°3 0"33 gﬁsign in both coordinates indicating a dp =
60.192 239.8 0.34 ‘ y
60.19 238.0 0.34 4768 B 1058 +23°1232

The residuals from Baize's orbit (1961) are hom
+395 and +0"06. 67.5 +23°1"' 7.3-7.6 B9
4313 Hu 1110 +37°1306 60.186 249°8 ov31
h, .m 60.192 252.9 0.29
57414 +37°33"' 8.5-11.7 FO 60.198 254 .3 0.33
61,201 244 .8 0.32
61.237 24023 1047 61,220 253.9 0.31
61,256 239.3 1.25 61,231 247 .8 0.34
61.259 236.9 1.38 61.234 248.1 0.30
61.265 238.2 1.47 61.237 242.3 0.29
61.25 238.7 1.39 4n 60,19 252.3 0.31 3n
The longer arc reduces dp to 09015, 61,22 247.4 0.31 5mn
To the slow decrease in angle corresponds dp =
4370 J 35 +6°1021 0'0017.

Shkh?l + 6°22" 10.3-10.5 Kui 24 +17°1182
62.940 9%  0"91 6"11% +17°55" 6.5-6.5 AS
62.953 11.9 1.15
62.964 8.3 1.11 60.186 13898 043
64.905 10.9 1,13 60,192 142.6 0.41
63.44 10.2  1.08 4n 60,198  136.7  0.43

Slow orbital motion. 60.19 139.4 0.42 3n
Hardly changed since 1934,
4472 [R1053 +37°1347
T e Rst 5225 +1°1275
57501 +37°20' 6.9-8.9 F5 h
671373 + 1°11° 7.1-7.1 F5
61.220 35020 140
61.231  346.5  1.50 60.198  269%5 0920 1In
61.234 348.0 1.44 o
to e 6% .23 ha348 % . 1h45 331 4971 hA 2667 +2°1197
o the arge change in both coordinates
correspondg dp = %“02 . 61878 +2°18' 6.5-6.8 A5
. 64.000 13320 047
4619 4 120 +2571089 65.130 1308  0.42
5h59?8 +25°53" 8.3-9.5 F8 64 .61 131.9 0.45 2n
Lategan's orbit (1961) gives the residuals
60.186 170°1 068 +1°%7 and -0"01.
61.097 171.8 0.77
61.201 169.7 0.85 5042 0% 139 +22°1323
61.204  170.7  0.72 o
61.%%& };g.g g.ﬁg 62276 +22°29' 7.8-10.3 A3
61. . i
59.151 23892 0439
Very slow increase in both coordinates, 61:234 239:2 0.37
61.265 237.2 0.44
Kui 23 1 Gem 60.46 239.3 0.40 4n
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Heintz's orbit (1962) gives the residuals 61.234 302°0 058

+5% and +0"04. 61.237 3004  0.65
61,08 301.7 0.60 7n
3054 31191 +18°1214 The longer arc reduces dp to 0'008.
h
62372 +18°48" 6.9-13.9 KO 5332 A 218 4+30°1303
64.090 30028 1796 h o
2‘5"233 ggg_(l) %‘32 613876 +30°44" 8.8-8.8 F5
. 3 3 o "
65.140 306.5 2.13 o 3ee 12 Xn
Th 6&182d et 304b6 402 .00 4n c Burnhan's 62,288 138.9 0.13
is angle differs by 140 degrees from Burm 60.82 139.9 0.14 3n
le in 1890, a motion that leads to a dp of
0 54! There were no intermediate observations. Po g?gi:ng gg&é; (1964) gives the residuals
The 0721 yearly proper motion of the bright com-
ponent proves the physical connection, 5423 AGC 1 Sirius
5079 J 1092 +22°1334 6M43mo -16°39" -1.6-8.5 A0
6P24T8  +22°53 9.5-10.4 66.740  80°9 1041
62.953 234% 427 The residuals from Van den Bos' orbit (1960) are
646.905  235.1  4.30 +201 and +0%13
65.136 233.8 4,46 S444  J 802 -4°1653
64.33 234 .4 4,34 3n h
The angle has decreased by 20 degrees since 1915 6°44™3 - 4°11' 10.9-12.4
and the distance has more than doubled. This
would correspond to an improbably large value of 62.953 12422 431
dp = 07031, Probably optical. 62,964 124.2 4,03
65.130 123.1 4,12
Wor 6 +52°1088 65.133 122.7 3.94
6h28™3  +52°27° 10.3-10.4 MO Stow fob:08 1n1§r31g?.e 4.10 4n
61,234 15292 098
gi‘ggg 1&2.3 8'8& 5455 O0X 157 +0°1604
. 154 .5 . h
61.239 1318 090 64572 + 0°24! 7.4-7.9 A2
61.265 153.4 0.79 60.201 271°3 o"34
61,25 152.2 0.88 5n 61.204 269.5 0,32
61,228 266 .9 0.36
5159 A 2817 +7°1327 61.231 266.1 0.32
h 61.237 270.5 0.35
6'2877  +7°52 9.3-9.3 G5 61.02  268.9 0.3 Sn
° " Residuals from Heintz' orbit (1961) are
59.967 13528 014 H
60.172 128.3 0.14 +719 and +00L.
60.07 132.0 0.14 2n 5514 3 963 +59°1028
Popovic's orbit (1964) gives the large residuals h
427°1 and -0"04, 648%™ +59°31" 5.7-6.9 FS
5212 Ho 234 -11°1536 59.964 222% 034
h 60,198 218.8 0.38
613272 -11°11" 8.2-8.2 FO 60.201 217.1 0.36
61,201 219,7 0.35
61,811 12029 034 61.240 220.8 0.37
S0y 3.2 0.3% 60.56 219.8  0.36 5n
‘ . ’ Residuals from two recent orbits are:
gg-ggg 322 g'gg Coueau (1956) -9%8 40106
Heintz (1963) -7.0 +0.01
63.81 120.6 0.36 5n
Baize's orbit (1958) reverses the quadrant and 5519 A 1956 +4°1474
gives the residuals -6%0 and +0'08. h
64879 +4°2' 9.3-10.0 G5
3280 0OZX 150 +42°1586
" h 61.811  240%  0%49
63578 +42°3" 8.6-9.5 A0 62,313  241.1 1 0.54
59.964 4130  O"13 62.06 240 0.52 2n
62.288 29.8 0.16 Egrgggpigsgedgh:ng?goén both coordinates
61.13 35.4 0.14 2n
Evidently a short period binary but the 5524 Mlb 119 +59°1029
measures are too scarce to define the orbit. h
649™  +59°14! 10.6-10.7
5296 I 945 +41°1484
h R 60.148 30627 293
63678 +41°1! 7.3-8.2 F2 61.201 305.4 2,93
61.220 306.0 2.85
60.198 29829 058 61.231 303.9 2,86
g%.;gz gg%.g 8.23 61.240 305.6 2,80
61:223 300:7 0:52 61.01 305.5 2,87 5n
61.231 304.8 0.60 Change questionable.
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6"51% +18°21" 10.2-11.5
61.217 12°3  4Ys7
61.220 13,2 4.39
61.234 13.0  4.43
61.237 12.9  4.57
61.240 13.4  4.50
61.23 13.0 4.49 5n

No definite change since 1911,

The star was

identified as Par. ph. +18°, 6h48m No. 287. 6175 X1110 Castor
Wor 18 +27°1311 7h31?4 +32°0' 2,0-2.8 A0
7h2?6 +27°33! 10.6-13.4 61.094 16420 199
61,097 164 .2 1,98
62,288 29820 1205 61.152 165.3 2,03
62,291 297.6 12.22 g{.gg& %67.0 2.1;
66 .4 2.0
62.29 297.8 12.14 2n g{ %g; %gg.g %'%3
28l J 703 61.242 126:1 5114
° _ 61,245 165.5 .07
M +15°9" 9.7-9.7 G 183 3
o " . 1 . .
63.057 13074 6.3 62203  162:7  2.05
65.209 7.7 6.3 62.228 162.7  2.18
64 .40 119.1 6.54 3n 62,285 164 .4 2.09
Slow change in both coordinates. 62,288 164.,7 2.16
62,291 160.8 2,03
5866 AG — +18°1524 62,953 159.3 2.05
hem 63.337 161.9 1.91
779.4 +18°44 " 9.1-9.1 63.340 160.5 1,93
63.351 160.9 1.96
60.186 19093 0793 63.362 160.6 1.92
61.097 189.8 0.96 64.905 153.0 2.02
61,220 190.8 1.06 65,037 148.2 2.11
61.223 191.8 0.95 65,040 149.0 2.10
61.231 189.8 1.02 61.19  165.5  2.09 9n
60.99 190,5 0.98 5n 62,21 162.6 2,07 8n
Little change. 63.27 160.6 1.95 5n
64.99 150.1 2,08 3n
5928 J 42 +8°1711 Compar%ion with Rabess orgis4(1958) gives:
. + 1¢
P12%% o+ 7°59° 10.4-10.6 62.21  +1.8  0.00
63.28 + 3.1 -0,06
62,953 9438 %?26 64 .99 - 0.9 +0.14
64.948 95.8 .05 R
63.95 95.3 2.16 2n 6185 0OX 175 +31°1620
ggoghe increase in angle corresponds dp = 7h32?0 +31°%! 5.8-6.4 KO
° 59.964 33025 0.37
5963 A 3046 -17°1898 60.186 32%'% 8‘2?
h 60.198 330. .
771573 -18°7' 9.2-10.7 B9 20'22§ ggg.g 8’33
o, 11} 5.1 . .
61.23¢ oo 1.08 65.136  329.3  6.33
64.905 63.2 1.25 gg.{g ggg.g g.gg gn
n
Chan e6§é:gterialsz'2 1.16 3n The angle has hardly changed in 118 years but
8 ‘ after passing a maximum in the férst ha}f of
° the century the distance is now decreasing
6079 A 2866 +471699 rapidly, showing that the orbit will be very
2%+ 4°30° 9.1-10.1 GO elongated.
o
da W3 0% e oo
. . . ° -
61.265 154.4  0.49 773572 +66°10° 9.4-9.4
61.25 153.1 0.54 3n 62.203 17523 0,28
Distance increased. 62,288 176.9 0.28
o 65,140 178.4 0.24
6138 A 2869 +8°1789 63.21 176.9  0.27 3n
7h27T8 + 7°50° 8.3-8.5 A5 Motion mostly in angle indicating a dp = 07005,
e wE o B o
. . . - 8°34" -
61,259 3007 032 73679 8°34 9.2-9.3 A0
62.288  33.4 0.3 61.121  318% 2%
61.51 53.5 0.33 4n 61.168 319.5 2,54
Change mostly in angle making dp = 070046. 62.453 317.6 2.47

14

6154 Hu 1244 +14°1690
7297, +14°12" 11.2-11.2
61.240  306°0  0"S0
61.256  302.6  0.44
62.288  301. 3 0.47
59 303 0.47

61, 3n
Baize's orbit (1957) gives the residuals

+229 and +0V04.




64, 905 318°7  2v43
62.4 318.6  2.44 4n
Hardly changed in 47 years.
6263 = 1126 +5°1742
7h377s +5°21° 6.4-6.7 A0
61.097  158% 111
61.100 160.7  1.19
61.168 159.1  1.25
61.223 159.8  1.19
61.228  156.0  1.29
61.231  161.1  1.19
.1 159.2  1.20 6n
The 1cnger arc makes dp = 0'010.
6291 3 1130 +10°1599
793979 + 9°%9" 8.7-9.2 GO
61.097  238°3  0"41
61.237  235.9  0.36
61.240  236.3  0.41
61.256  238.0  0.37
61.259  235.6  0.35
65.133  262.8  0.30
65.140 260.9  0.32
61.22 236.8  0.38 5n
65.14 261.8 0.31 2n

The angle has increased by 100 degrees since
1829 and the distance has closed in consider-

ably making dp =
6307 Es 2158

0%0105.

A pair to watch!
+37°1757

Mo +37°3° 9.6-11.1-11.4
AC

65.130 33128 2044

65.133 331.9 2,70

65.140 332.3 2.53

65.13 332,0 2,56 3n
BC (Van B.)

59.137 146°9 1V20

59.964 147 .2 1,06

60,198 145.9 1.05

65.130 146.1 1.20

65.133 147.6 1.23

65.140 146.8 1.15

62.45 146 .8 1.15 6n

Unchanged. The positlon has been corrected

from the astrographic catalogue.

6354 Hu 1247 +60°1082
79 3™ +60°25" 7.7-7.7 F5
62.288  308°0 024
62.305  314.5  0.24
65.136  280.7 0.2
65.140  278.7  0.24
62.30 311.2  0.24 2n
65.14 279.7 0,24 2n

Residuals from Ba1ze s orbit (1961) are:
62. 1%  +0"05
65.14 -5.1  +0.01

6369 A 1331 +54°1175

7h447g +53°%8" 8.6-13.1
60.201  253% 474
61.231  255.4  4.84
61.234  254.8  4.62
61.256  253.4  4.69
60.98 254.3  4.72 4m

The 0”55 proper motion establishes the

physical connection,

The relative motion

is mostly in distance making dp as large

as 07059.

6374 J 418

7950
62.940
62.953
62.95

+ 1°30'

11732
118.5

117.8

10.1-10.2

2711
2.22
2,16 2n

Slow increase in angle corresponding to dp =

0007
6406 = 1136
7483

61.217
61.228
61.231
61.234
61.242

61.23

+65°2"

21822
215.9
216.0
219.9
216.0
£30.0

217.2

+65°599
7.6-11.3 K3

5769
5.90
5.62
5.72
3.90

5.77 5n

So far there is no clear indication of curvature
in the relative path.
the big change since 1830 would lead to an
improbable dp = 09108,

Probably optical because

6420 £ 101 9 Argus
7M49%s -13°%6" 5.8-6.4 GO
64 .905 283% 059
65.037 279.0 0.48
65.140 286.8 0.55
5.03 283.1 0.54 3n
Woolley-Symms' orbit (1933) leaves the resid-
uals -4%1 and +0"02.
6428 J 1100
7P50™  +17°40" 10.0-12.0
62,953 26737 4709
65.209 269.0 3.99
268 .4 4,04 2n
Slow increase in both coord1nates
6450 Hu 846 +66°530
7h51?8 +66°42" 9.4-10.1 GS
59,964 28132 0V34
60,198 282.0 0.28
61.256 279.7 0.28
62,288 278.5 0.32
62,305 274 .7 0.35
61.20 279.2 0.31 5n

The angular decrease accelerates as the distance

diminishes. The corresponding dp is 0008,
6476 J 69 +3°1844
Ms3™8 4 3°32 9.5-12.1 A
61,240 258°% 255
61.265 259.6 2.49
62.940 261.1 2.37
62.953 260.8 2,54
65.136 260.2 2.38
65.209 259.9 2,46
63.12 260.0 2,46 6n
gkggschange in both coordinates indicating a dp =
6516 51165 +55°1240
Mse™ 4546 8.2-10.5 A0
60,188 28420 038
65.140 282.8 0.45
62.66 283.4 0.42 2n
The longer arc makes dp = 07004,
6547 A 1581 -6°2423
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gho™;

- 6°16° 10.0-10.0
62.940 28624 064
64.905 285.3 0.59
63.92 285.8 0.62 2n
Baize's orbit (1960) changes the quadrant
and gives the residuals -6%6 and +0709.
6549 0z 187 +33°1636
gh1To +33°10" 7.1-7.7 A0
59.964 2093 027
60.198 17.1 0.23
60.201 16.2 0.23
61.288 18.5 0.26
62.305 18.4 0.26
60.79 18.1 0.25 5n
The residuals from my orbit (1954) are
+3¢8 and +0V06.
6578 A 1333 54°1200
8h3™2 +54°16" 8.8-8.8. A0
60.198 21028 027
62,288 214.7 0.26
62.305 211.7 0.30
61.60 212.4 0.28 3n
Slow orbital motion corresponding to dp =
00030,
6582 A 1971 -0°1904
8h3%s5 - 0°38" 9.1-9.2 G5
61,228 26%4 092
61.237 28.4 0.88
_61.245  _23.6 1,00
61.24 26.1 0.93 3n

To the large change in both coordinates
corresponds dp = 07008,

6616 J 375
ghe™

61.231
61.240
61.256

61.24

61,231
61.240
61.256

61.24

+12°1780
+12°21° 11.3-11.3-14.5
AB

146°2  7"26

7.4 7.41

147.2  7.46

146.9 7.38 3n

AC

34823 1396

348.7 13.93

347.9 14,10

348.3 14,00

3n
The marked motion in AB seems to indicate an

optical system.

6619 J 734 +8°1979
ghe™2 + 7°58" 10.7-11.0
61.231  237°0  2"38
61.23%  238.1  2.16
61.237  240.4  2.26
61.240 238.2  2.23
61.245 239.1 2.11
61.24 238.6  2.23 Sn
No definite change.
6620 H 1335 +56°1269
ghg™3 +55°57 8.0-11.3 A2
60.198  225°2  1'%48
60.201  226.2  1.56
60.20 225.7 1.52 2n

To the increase in angle corresponds dp =

0014,

650 Z 1196 { Caneri
8he™s +17°48" 5.6-6.0-6.3 G2
AB
62.940 356°9 1728
62,959 358.3 1,18
62.95 357.6 1.23 2n
AC
62.940 8595 5788
62,959 86 8 5.91
62,95 5.90 2n
Gasteyer s orbit (195&) for AB gives the resid-
uals +2°7 and +0V08.
6671 B1l244 +2°1904
8"M1T2  + 2°8! 8.3-8.5 A0
61.231 1825 1701
61,234 20.6 1.02
61.257 20.5 0.97
61.240 20.1 1.03
61.245 20.4 1.02
61.24 20.0 1.01 5n
The longer arc makes dp = 09010.
6677 J 377
sh® o+ 7o 9.4-10.0
62,940 1896 1784
65.136  16.0  2.00
64 .04 17.3 1,92 2n
Slow decrease in angle.
6718 J 422
8M147s - 0%7' 9.6-10.0
61.256 76°0 4195
62,953 77.8 5.10
63,348 76.2 5.11
65.136  75.5  5.04
63.17 76.4 5.05 4n

Distance increased.
The star is Alg, ph, 0°
-1°, 8h12® No. 179.

, 8M6™ No. 162 and

6719 A 337 -4°2288
81478 - 5°13° 8.4-8.7 F2
61.231 132%% 037
61.240 133.8 0.42
61,256 136.7 0.38
61.265 136 3 0.46
61.25 0.41 4n
Baize' 8 orbit (1960) gives the residuals -372
and +0''06,
6721 X 1211 +39°2083
gh1s®  +39°9" 9.1-9.6
60.198 32323 036
61,234 327.1 0.36
61.240 327.2 0.40
61,256 324.5 0.40
61.265 323.6 0.33
62,288 324 .4 0.36
65.130 320.4 0.39
65.133 321.9 0.40
65.140 316.9 0.44
65,209 317.8 0.45
61.25 325.0 0.37 6n
65 15 19.2 0.42 4n
Heintz' orbit (1961) will require correction
since the residuals are:
61.26 +12°8  +0"03
65.15 +13,0 +0.18
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Finsen 346
8h17™2

60,198 8937
62.940 90.4
65.037 90.4
65.133 91.9

65.140 87,2
63.69 89.9
No change so far.
6762 X 1216
ghis™s - 1°26°
61.097 265%%
61.220 269.7
61.228 270.6
61.231 265.3
61.234 270.7

62.285 266.7

+9°1954

7.1-7.1 G5
026
0.24

0.27
0.26

0.26 5n

-1°2017
6.9-7.6 A0

61.38 268.1
The residuals from Ekenb
are +6°3 and +0703.

0. 59 6n
erg's orbit (1945)

6775 Hu 854 +65°630
sh20™1  +65°38° 9.8-10.1 KO
60.198 21593 152
60.201 214.9 1.68
61.201 216.3 1.63
61.234 215.6 1.62
61.237 213.7 1.53
61.240 214.6 1.65
61.259 214.2 1.56
60.94 214.9 1.60 7n
No appreciable change in 57 years.
6796 Hu 856 +37°1856
gh2aM2  437°33¢ 8.3-9.0 F5
59.964 198°7 017
60.198 202.4 0.17
62,285 206.7 0.19
65.120 214.,7 0.22
65.209 219.8 0.20
60.82 202.6 0.18 3n
65.16 217.2 0.21 2n

The residuals from Couteau s orbit (1962) are:

60.81  + 2°3  -0"01
65.17 +3.5  +0.02
6811 A 1746 +25°1920
gh23™y +264°42" 8.4-8.4 G
60.186  301°7  0"16
60,198  304.3  0.16
65.130  32.9  0.16
65.209 309 0.15
60.19 303.0  0.16 2n

65.17 31.9 0.16 2n
Baize's orbit (1958) gives the residuals:
60,19 + 1% -0"02
65.17 +18.5 +0.01
6852 A 3062 -9°2547
8h28"s -10°0" 9.3-12.1
61.234 22223 4''00
61.245 222.5 3.81
61.24 222.4 3.90 2n
Unchanged after 37 years.
6861 J 416 -3°2380
8h29™3 - 3°37" 9.0-10.1 F8
62.940 19071 0746
62,953 191.7 0.43
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64.905  189%9  0"43
63.60 190.6  0.44 3n

Doubtful change.

Couteau 10 +89°13!
ghs3™ +88°46" 7.1-10.4 A0

61.256 6301 1790
61.259 60.1  2.13
61.265  62.6  2.07

61.26 61.9 2.03 3n
The position is corrected from the Greenwich
astrographic catalogue.

7037 J 74 +1°2181
ghs7%7 +1°36° 11.3-11.4
63.340  120°7  6"69
63.351 119.2  6.86

63.87 120.0 6.82 3n
The relative change leads to an improbably
large dp = 0V12, Probably optical.

7044 Van de Kamp 3 +8°2131
ghagMo + 8°3" 10.3-10.4
62.940  123°5  2"66
63.337  122.5  2.77
63.340 122.0  2.50
63.348 121.5  2.68
64.905 122.7  2.67
122.4  2.66 5n

The increase in distance seems to have slowed
down to a maximum. The relative motion corres-
ponds to dp = 0"'060

7054 A 1584 +55°1297
ghao™, +55°8" 8.2-8.2 GO
61.200  112°5  0"70
61.228  109.9  0.79
61.237 111.9  0.66
61.240 108.3  0.76
61.250 111.7  0.72
63.337 115.2  0.71
63.348  113.5  0.71
65.037  120.0  0.62
65.040 115.4  0.58
65.133  117.5  0.59
65.140  120.5  0.62
61.23 110.9  0.73 5n
63.34 143 071 2o
65.09 118 0.60 4n

Dommanget;s orbit (1962) gives the residuals:
1.23

+ 171 +0'08
63.34 + 2.3 +0.07
65.09 +5.6 -0.03
7067 X 1280
gh51%0  +71°0"
65.037 78°1 2024
65.040 78.6 2.22
65,04 78.4 2.23
Comparison with Rabe's orbits
residuals:
orbit 1 - 420 4040
orbit 2 + 9.3 -0.20
7102 A 2968
RETALA +10°57"
61.259 137°1 1719
61.265 138.3 1.32
61.26 137.7 1.26
No change,

+71°482
9.3-9.4 K5

2n
(1956) gives the

+11°194
9.2-9.2 FS5

2n



Kui 37 +42°1956 63.348 20027 2'67
64 .905 202.4 2.43

8h57?4 +41°59! 4.3-6.3 F5 65.209 201.9 2.42
60.198 9?7 0'.'64 64.20 201.4 2.51 4n
61.240 3.5 0.52 Digtance increasing.
61239  4eo:1 0.8 7173 Hu 845 +36°1906
81232 03 582 9haTs +36°19" 10.3-10.7 F8
§3.130 3018 93¢ 65.130  359%5  0'37
65 .209 305.7 0.48 65.140 353.3 0.34
61.25 1'5 0—'; 65.209 357.6 0.35
8% 305 o2 Sm 65.16  356.8  0.35 3n
Baizg slorbit (1954) leaves the small Little change in 60 years.
resicu SSs +0°%  -0"01 7203 T 1306 +67°577
65.16  -2.3 +0.02 9" +67°20" 5.0-8.2 F8
gt Bl BT 1%
m o N - . - .
8757.4 32°37 9.4-9.6 G5 gg,%gg 17.g g.S;.
61.259  147°%2 025 . 17. 3
61.265 149.8  0.26 61220 161 2.3
62.285  147.7  0.26 1.223  17.3 47
61.60 148.2  0.26 3n 60.53 16.7 =~ 2.44 6n
: " The residuals from Baize's orbit (1948) are
The longer arc reduces dp to 09V007. ~1°5 and -0"05.
7138 hJ 744 +5°2095 Kui 39 +77°361
m, o
87584 + 5°30' 11.1-11.8 9h12tf’2 +77°271 10.2-10.5 K5
° n
61.265  260:2 T4 59.151 24399 0YS4
* - - 62,285 240.5 0.60
62,02 260.1 2,55 4n 65,140 224 .6 0.72
Distance increased. 65.209 226.2 0.68
. 65.215 222.8 0.66
7142 hA 1755 -1°2183 gg.gg ggz.g 0.28 4n
10 - ° ' - 0.69 3mn
8758.8 2%20 8.5-12.7 MO Baize' googlgit (1964) g:weg glz'le residuals:
61.234 149°8 306 . .
@ bit U 5 158 A8
. . . °213
5:209 1512  2.85 Tz A 274 672133
63.57 151.0 2,98 4n 912% + 6°14" 10.0-10.8 G5
ﬁe change in both coordinates making dp
0,055. 61.234 6°7 1714
61.237 4 1.06
7152 B211 +3°2124 61.240 .8 1.03
T onem 61.250 22 0.9
87594 + 2°52! 7.1-9.6 A2 61.256 4 1.07
° " 61.24 7.3 1.04 5n
g%%gg %g:{g %.Z; Slow orbital motion indicating a dp = 0014,
62.940  208.0 1% 7296 Ho 43 +21°2009
63.351 260.7 1.47 h, cm, °
63.01 262.8 1. 42 6n 60.198 18293 ov31
No definite change in angle but increase in 61.240 181.8 0.30
distance. 61.265 176.0 0.30
62.228 ' 175.1 0.33
7153 Hu 720 +48°1716 62.285 177.6 0.28
h 65.209 158.6 0,23
85978 +47°52" 8.6-8.9 F5 65.136 156 .8 0.22
65.203 155.6 0.25
61.228 145% 0u73 65.215 152.5 0.23
61.237 141.6 0.72 61.44 178.6 0.30 5n
61.240 142.,5 0.89 . 0'2 Zn
g%%gg %22‘:2* 822 Compar?.goggwith l]i?nsmngitz s orbit (1956) gives
—te the residuals:
61.24 143.8 0.82 5n 61.64 + 397 40702
Hardly changed in 57 years, 65.18 + 9.1 -0,02
7161 J 384 7337 J 386 +10°1987
9ho™y - 3°24" 9.2-9.5 9h20s +10°20" 9.7-9.7
63.340 20076 251 62,940 21727 0790
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63.337 21593 090 corresponds an improbably large dp = 07066.
64.947 216.3 0.82 Probably optical.
63.74 216.4  0.87 3n Kui 44 20 Leo
Slow change. —-———;
m ° ] -
7341 A 2477 +18°2182 9%7%0 +21°25 6.6-6.9 FO
o "
o207 18°21' 7.3-8.8 GO 1+ O 5 B A
63.348  304%5  0U37 g3.130  710.6 0.3
g3.13¢ 3%8. 03 65.209  206.9  0.36
65.209  311.5  0.35 65.212  208.7 0.3
65.215  310.6  0.33 63.47 209.5  0.33 6n
64.81 308.4 0. 33 5n . Hardly changed in 28 years.
The angle has increased by 70 degrees in °
years. The corresponding dp is 070023, 41 hHo 369 +37°2023
o ] -
7359 Hu 869 +15°2043 9482 +36°43 8.5-8.6 F2
L] "
ghaa™, +15°2° 10.1-10.3 KO §0.18¢ a2y %
60.198  281°5 040 .23  %-& 0.2
61.265  280.6  0.49 61.236 330 033
62,228  281.3  0.47 61285 932 033
61.23 281.1  0.45 3n 61.07 93.8  0.32 6n
8%884grb1tal motion corresponding to dp = Since the quadrant is undeterminate the true
nature of the orbit is still unknown.
7384 Ho 366 +32°1884 7555 AC 5 8 Sex
9M24™9 +31°%1" 9.4-9.6 GO ohs oo - 7052 5.8-6.1 A2
59.964 36% 035 o "
60.186 18652  0"16
s1.231 R 03 60.195 193.5 0.14
61 256 35°6 031 62.285 157.9  0.24
€1 299 390 035 62.301  158.1  0.26
01 %8s 224 o 62.313  156.2  0.29
62.318  153.0  0.29
61.04 39.0  0.34 6n 62.373  158.2  0.28
Slow orbital motion indicating dp = 0.008. gg.ggg %22.2 8.%3
7390 I 1356 w Leo ggﬁgg? }2:{2 gﬁgg
9h2s™g + 9°17" 5.9-6.7 GO 64.905  126.8  0.27
65.037 126.4  0.30
59.962 §9a?2 0133 65.040 125.9  0.32
60.18 98.8  0.34 o 19 D 1c
. . 60.19 189.8  0.15 2n
g0.195 2388 0.3 62.32 156.7  0.27 5n
. . . 63.24 143.6  0.29 4n
61.228  308.6  0.28 €4 99 1264  0°30 3o
62.289 315.2 0.43 Comparison with Van den Bos' orbit (1960) gives
62.292  316.7  0.45 the s tanalas
62.940  322.3 0.4l 0 19 +3%  +0"01
63.348  326.1  0.44 €233 Ti's 1009
63.351  320.4 0.4l 6334 327 1009
64.905  330.4  0.45 €4 99 T8 io00d
T
.13 . .43 °
65.200 326.6  0.49 Kui 47 75°403
60.12 296.5  0.34 3n 10hem3 +75°23" 10.6-10.7 MO
61.20 307.3  0.32 2n .
62.29 316.0  0.44 2n 62.203  257°1  Q"49
63.21 322.9  0.42 3n 62.301  259.2  0.58
65.07 326.2  0.46 62.940  262.3  0.52
Comparison with Muller's orblt (1957) gives: 62.48 259.5 0.53 3n
. - 432 +0U05 Baize' s orbit (1960) gives the residuals -2:8
61.20 - 3.2 -0.02 and Con0S.
6%.39 - 0.7 +0.07
63.21 +1.4 -0.03 o
€567 Y3% oot 7662 hA 2145 +21°2156
m °
7472 3 78 +3°2204 10"6%6 +20°35° 7.4-7.4 F5
o "
gh3e™3 4 2°55¢ 10.9-12.7 §2.28 M3 v
62.440  154%  3"10 62.313 211.6  0.23
03337 13 3.3 65.037  212.2  0.19
65.133  150.3  3.30 65.040  208.3  0.23
65.209  153.0  3.30 62.30 213.4  0.23 3n
63.89  152.3  3.21 Sn 64.99 ~ 210.0  0.22 3n

To the 58 degrees decrease in angle since 1910
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Baize's orbit (1956) gives the residuals:



62.30  + 533  +0"03
64.99 +4.9  +0.03
7707 A 2148 +23°2204
10M4™2 +22°44." 10.4-10.5
61.265  163°7  0'28
62.285  168.3  0.31
61.78 166.0  0.30 2n

Little change in angle but the distance has been
halved since 1910. The corresponding dp is

0"0057.
7729 Mlb 127 +57°1264
1001779 +56°40" 11.1-11.2
60.186  232°3 242
60,201  233.8  2.54
61.160 232.5 2.31

60.52 232.9 2.42 3n
Unchanged in 40 years.

7758 T 1429 +25°2247
10M22™3  424°53 7.0-9.0 G5
61.097  202°7  0"S9
61.160 201.3  0.65
61.179 204.8 0.61
61.15 202.9  0.62 3n
The longer arc makes dp = 09011,
7775 03 217 +17°2224
10242 +17°29" 7.9-8.4 F8
62.285  166°5 0927
62.301  170.4  0.32
63.33%  169.9  0.33

62.64 168.9 0.31
Residuals from Heintz' orbit (1963) are
+290 and +0%10.

7780 Hu 879 B Leo Min
10M25%0 +36°58" 4.8-7.0
64.905  209°8 028
65.037  211.2  0.20
65.040 210.2  0.25

64,99 210.4 0.24 3n
Comparison with Baize's orbit (1950) gives the
differences +5!8 and -0102.

7831 A 2054 +46°1639
10"31% +46°28" 9.5-9.5
62.285  204°7  Q"19
62.301  204.0  0.20
62.313  205.8  0.22

62,30 204.8 0.20 3n
Motion questionable.

7844 A 2055 +45°1844
10733% +44°46" 8.9-8.9 F8
62.285  153°8  0"36
62.292 152.0  0.34
62.301 155.7  0.34
62.940  157.5  0.36
63.33  158.9  0.35
65.136  158.3  0.36
65.140 158.8  0.38
65.212 157.2  0.39
63,58 156.5  0.36 8n

To the slow change in both coordinates corre-
sponds dp = 00042,

7855 OZX 222 +60°1274
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10M35™1

+60°24" 7.0-11.0 F8
61.220 339°1 422
61.223 342,0 4.05
61.237 339.5 4.24
61.240 339.5 4,37
61.250 339.9 4.25
61,23 340.0 4,23 5n

After 114 years the motion is still questionable.
The common proper motion of 09721 establishes the
physical connection.

7860 T 1454 +27°1914
10035 +26°52" 8.8-11.5 KO
61.179  333°2  2"37
61.220  330.4  2.17
61.224  333.9  2.27
61.21 332.5 2,27 3n

Slow orbital motion.

The longer arc corresponds
to dp = 0029

7871 OS 224 +9°2382
10P37™ + 9% 8.1-10.1 F5
61.265  205°9  0"43
61.330 199.4  0.45
61.335  202.3  0.45
62.228  202.9  0.46
62.285  199.2 2 0.50

61.69 201 0.46 5n
Baize's orbit (1958) makes the residuals +2°7
and + 0701,

7877 J 1351
100377 + 7°1" 9.5-9.9
63.33  127°8  4"65
65.037  126.4  4.84
65.209  125.8  4.62
64.53 126.7  4.70 3n
Angle decreasing.
7881 A 1351 -1°2422
10M38™1 - 1°56" 10.0-10.2 G5
61.236  359°9  O"34
61.335  356.4  0.34
62.313  356.7  0.39
61.63 357.7  0.36 3n
Slow decrease in angle.
7982 B 1076 +1°2501
100537 + 1°0° 6.0-10.5 F2

63.334 8025 092
65.040 80.3 1.02

64.19 80.4 0.97 2n
Baize's orbit (1957) requires correction since
the residuals are +10%9 and +0'19.

8011 A 2376 +20°2541
10057 +19°42" 10.4-10.9 G5
62.285 9°8 0"23 1n
Unchanged in 51 years.
8032 A 1590 +55°1439
11"0% +54°49" 9.2-9.7 GO
61.160  356°2 116
61.201  355.0  1.10
61.220  355.4  1.24
61.224  356.7  1.16
61.237  355.0  1.23

61.21 355.7 1.18 Sn



Heintz' orbit (1963) gives the residuals +1°1
and +0''06,
8039 J 1262
11M1% +19°7" 9.6-9.6
61.168 17830 225
61.220 177.0 2.36
61.224 180.2 2.34
61.237 177 .8 2.50
61.256 178.0 2.33
61.22 178.2 2.36 5n
Probably unchanged.
Kui 47 X Leo
1172™ +7°36" 4.7-11  FO
59.151 26423 3148
60,198 266 .8 3.56
62.940 265.2 3.41
63.334 268.2 3.43
63.348 265.2 3.42
64 .905 264.8 3.58
62.31 265.8 3.48 6n

The increase in both coordinates corresponds
to a dp = 0052,

8060 3599 +2°2387
11047 +2°14° 5.7-11.6 A0
61.179  101%  3"00
62.220  104.5  3.05
62.223  100.1  2.88
62.23%  101.2  2.93
61.96 101.8  2.97 4n

Long period binary. In the Lick Index
Catalogue the magnitude is given erroneously
s 8.1.

8085 A 2156 +35°2219
110973 +35°17" 8.3-9.1 A2
61.237  236°3 034
61.330  234.6  0.36
62.285 234.1  0.38
62.305  232.3  0.37
61.79 234.3  0.36 4n

Slow decrease in angle with little change in
distance.

8094 1517 +20°2572
uhi™ +20°25" 7.7-7.7 GO
65.037  170°%0  0"32
65.040  169.4  0.33
65.130  170.2  0.32
65.136  171.0 0.28
65.140 168.1  0.32
65.10 169.7  0.31 S5n

It is now evident that the total angular
motion is 120° and that after the minimum
distance around 1950 the pair is now opening
up in the second quadrant. Long period binary.

8148 I 1536 ¢ Leo
11h21M3 +10°48" 4.1-7.3 F5
€0.198  213°1  0"97
61.220  213.8  1.16
61.223  209.5  0.98
63.33%  202.7 1.1
63.337  199.5  1.11
63.348  201.8  1.00
63.368 198.3  1.06
65.037  188.9  1.22
65.040  193.5  1.09
65.140 191.3 1.06
60.88 212.1  1.04 3n

63.35 200.6 1.07 4n
65.07 191.2 1.12 3n
The residuals from Rabe's orbit (1958) are:
60.88 + 290 -0"08
63.35 - 3.1 0.00
65.07 -7.5 -0.04
8166 Hu 462 -14°3326
11P24™ -15°22° 8.3-8.7 K6
63.334 11421 0'%40
65.037 95.2 0.44
64,19 104 .6 0.42 2n

Comparison with Couteau's orbit (1962) gives
the residuals +0°8 and +0"03.

8182 A 7 -5°3300
11h27™ - 6°2° 9.7-9.7 F8
61.335 24475 036
62.228 242 .8 0.32
61.78 243.6 0.34 2n
The longer arc makes dp = 070044,
8189 0O 234 +42°2214
11728™1  +41°34¢ 7.6-8.0 F5
65,037 343297 028
65,040 350.4 0.28
65.140 347.1 0.25
65.212 345.9 0.24
65.215 344.0 0.27
65.13 346.2 0.26 5n
Muller's orblt (1955) gives the residuals
+12%9 and +0"01.
8231 3 1555 +28°2022
11P33™ +28°3" 6.6-6.8 A3
60.186 13920 0"36
60.400 141.1 0.36
65.130 135.3 0.42
65.136 138.9 0.40
65.140 138.0 0.38
65.215 135.4 0.41
63.53 138.0 0.39 6n
Long period orbital motion.
8242 Kii 39 +48°1958
11P347 +47°45" 11.1-11.4 MO
60,198 5825 1794
60.35 59.6 1,93 2n
To the change in both coordinates corresponds
dp = 07037.
8302 B 602 +15°2378
1™ 15017 8.0-10.5 A5
62,228 1060 0748
62.285 104.0 0.54
63.334 108.2 0.51
62.62 106.1 0.51 3n
The longer arc reduces dp to 0'003.
8311 8603 +15°2381
1Mae™ 4140340 5.9-10.1 AS
60.198 1320 062
61.335 8.4 0.64
62,285 8.7 0.66
65.130 7.0 0.72
65.140 3.8 0.70
61.27 10.3 0.64 3n
65.14 5.4 0.71 2n
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Comparison with Heintz' orb%t (1963) gives the

residuals: 61,27 -0%5
65.14 +0.4 -0, 09
8312 Ku 40 +34°2259

11673 +33°59"

60,186 18526 288
61,220 187.1 2.91
61.224 186.3 2.9

10.2-10.8

60,88 186.3 2.91 3n
Unchanged in 59 years.
8322 Es 1644
11h48?6 +38°46" 10.0-10.1

This star was not found (60.186) in the
catalogue position which is blank.

8323 Hu 730
11P4878 +50°49"
62.203  178°0 0727
62.285 177.6  0.29

65.140 174.2 0.27
65.209 175.8 0.27

63.71 176 .4 0.28 4n
The longer arc reduces dp to 0v006.

8325 Hu 731 +48°1978
11%9% +48°22" 9.6-9.8

+51°1705
10.5-10.5

62.285  333.4  0.37
62.305 331.3  0.33

61.77 334.8 0.34 6n

The angular change corresponds to a period of
about 150 years but the orbit is still unde-

termined.
8337 B 7% +74°476
118517 +74°02' 7.1-8.4 FS

65.037 123%6 0%46
65,040 124 .5 0.42
65.136 125.5 0.40
65.140 126.2 0.42

65 09 125.0 0.42 4n
Heintz' orbit (1963) gives the residuals
+1%2 and 0900,

8345 Es 724 +51°1710
11M51™, +50°50" 9.9-12.2
61.237 2297  2"64
61.256  226.6  2.80
61.259  226.1  2.63
61.322 224.8  2.77
61.330 228.4  2.60
61.335  228.0  2.59
61.29 227.3  2.67 6n
Unchanged .,
Wor_ 20 +16°2316

1105179 +15°32°

62,285 31671 1745
62.301 316.8 1.46

62.29 316.4  1.46 2n
Wor 21
11M56™3 +59°50"

11.0-11.2 MO

11.8-13.4 MO

22

62,203 27923 099
62.285 277.5 1.19
24 278.4 1.09

62, 2n
It is 61%22221and 60°22753 in the Vatican
Astrographic Catalogue.

8415 A 1358
12097 +57°3"

65.136 235%% 070
65.140 231.1 0.79
65.212 233.1 0.69

65.16 233.2 0.73 3n
Hardly changed in 59 years. The position is
corrected from Aitken's General Catalogue.

+57°1354
9.8-10,0 G5

8419 T 3123 +69°644
12h3%5 +68°59" 7.9-7.9 F5
61.256 99°3 Q29

61.322 96.5 0.32
61.330 98. 9 0.31

61.30 98 0.31 3n
Baize's orbit (19&&) gives the residuals
+5%1 and +0"03,

8424 A 76 +71°603
12037, +70°39"

A - BC
61.223 4229 22%29
61.330 43.0 22.38
62,203 42,5 22,21
62.285 42.7 22.13

61.76 42.8 22,25 4n

BC

61.223 32118 1943
61.330 318.7 1.32
62.203 322.8 1.42
62.285 321.1 1.33

61.76 321.1 1.38 4n
No change in the wide pair since 1900 but the
angle of BC has decreased making dp = 0.0012.

8433 A 1998 +43°2191
12053 +42°59" 9.6-9.6 F8

61.179 1522 0436
61,223 13.0 0.33
62.203 19.5 0.29
62, 285 18.2 0.33

61,72 16.5 0,33 4n
Hardly changed in 52 years.

8446 S 1606 +40°2508
12Mg™3 +0°10° 7.3 - 8.0 A3
60.186  297°9  0"S4
60,500 301.4  0.62
61.179 298.3  0.50
61.220 300.2  0.56
61.223  299.0  0.64
60.86 299.4  0.57 5n

Chaﬁge in both coordinates corresponding to dp
= 0011.

8468 Hu 891 +79°387
12117 +78°43" 9.0-9.1 G5
63.334 10°9 277
63.348 10,3  2.58
63.359 136  2.74
65.209 129 2.70
63.81 11.9  2.70 4n

10.0-11.1-12.1 KO



10.2-10.6 KO

12039 +26°39"
61.335  107°%  0"28
61.393  106.2  0.32

61.36

106.9

0.30

2n
Couteau's orbit (1960) gives the residuals
~2%6 and -0"04,

Unchanged
8480 A 1999 +0°2514
12M137 40°24° 9.0-11.0 K2
65.140  345°8  0"99
65.212  348.2  0.90
65.215  343.5  0.93
65.19 345.8  0.94 3n
Slgw increase in angle corresponding to dp =
0"
8486 1621 +6°2573
12M13%s + 5°55¢ 10.2-11,7 K8
61.179  179°3  0O"64
61.220 183.4  0.74
61.237  179.2  0.64
61.330 183.8  0.70
61.332 181.8  0.68
61.26 181.5  0.68 5n
Baize's orbit (1958) gives the residuals
-1023 and +0"05.
8498 X 1626 +70°690
12114 +70°25 8.9-9.0 GO
63.334 5°5 "18
63.337 4.0  2.31
63.348 6.9 2.13
63.359 4.8 2.3
65.037 6.9 2.23
63.68 56  2.24 5n
Hardly changed in 132 years.
8528 Hn 12 -1°2656
12"19™ - 2°20" 11.2-11.7 GO
61.179  101°1  0"87
61.220 101.0  0.98
61.223  100.2  0.89
61.21 100.8 0.91 3n
Little change in 80 years.
8564 Es 436 +30°2277
12M26™0 +30°09° 10.5-10.5
60.186  316°8  1"99
60.198  315.6  2.10
60.19 316.2  2.04 2n
Unchanged in 53 years.
8631 Ho 54 +10°2459
12M39™ +10°10" 10.7-10.7
61.335  144%  2"SS
61.347  144.3  2.63
61.393  143.3  2.40
61.36 44,1  2.53 3n

Marked increase in distance corresponding to
The 0706 proper motion establishes
the physical conmection.

dp = 0"025.

8632 A 1782
12M39M3

61.179
61.223
61.237
61.250
61.330
61.332

61.26

+ 7°39'

13926
142.5
140.1
138.8
139.9

138.0

139.8

Distance increased.

8635 A 1851

+8°2632
9.3-12.8 K5

2160
2.54
2.68
2,58
2.40
2,37

2.53 6n

+27°2163

8680 Hu 640 +21°2462
12R48™ +20°48" K5
61.179  126°8 071
61.220 124.0  0.72
61.224 124.8  0.73
61.237 121.9 0.74
61.250 125.2  0.80
61.22 124.5 0.74 5n
Baize's orbit (1956) gives the residuals
+2°2 and -0"0
8691 Es 1404 +40°2584
12M49% +40°28" 10.9-14.9
61.327 30%2  2"85
61.396 30,1 3.02
62313  32.8  2.87
61.68 31.0 2.91 3n
Probably unchanged.
8695 I 1687 +22°2519
1205078 +21°31" 5.2-8.0 KO
65.037  142°7 099
65.136  148.1  0.92
65.212  147.5  0.88

65.13

146.1 0.93

3n
The regiduals from Schmeidler's orbit (1939)
are =336 and +0'03.

8739 3 1082 457°1408
12"58%  +56°38° 4.9-8.5 FO
61.223 7°8 1712
61.237 10.7 1.18
61.250 6.6 1.34
61.327 7 3 1.20
61.26 1.21 4n
Bajze's orbit (1948) gives the residuals
+0°27 and +0"1
8767 Hu 1258 +65°915
130T +64°52" 7.8-10.1 G5
62,228 21196 035
62.285 196.6 0.36
62.313 206.1 0.40
62.28 204.8 0.37 3n
Slow orbital change corresponding to dp =
0'10032.
8778 Hu 739 +21°2486
13137 +21°0" 9.2-14.9 K7
60.198 33229 1705
61.220 334,2 1.08
61.385 335.1 1.03
65.140 325.5 0.96
65.212 328.2 0.93

62.63

5n
The longer arc makes dp = 0'028.
is certainly brighter than 14.9, more like 12.5

mag.

Couteau 11

130379

+21°26"*

331.2 1,01

+21°2487
6.1-9.1 F5

The companion



60.503 32320 099
61.223 325.3 0.96
61.330 324.0 1.08
62.373 323.6 0.96
.36 324.0 1.00 4n
No change so far.
8790 M1b 170
13"5% +54°56" 11.0-11.4
61.250 27221 4'00
61.327 272.2 3.81
61.396 273.0 3.91
61,32 272.4 3.91 3n
Change qugscionable. This pair is Vab. ph.
56°65825 which indicates
18.18 27030 330
8804 X 1728 42 Comae
13"7%% +17°47" 5.2-5.2 FS
64 .404 1123 0243
64.410 12.6 0.46
65.037 12.6 0.42
64 .62 12.2 0.44 3n
Pavel's orbit (1944) gives the residuals
+023 and +0'1
8805 3 608 +39°2614
130778 +38°46" 6.2-11.2 B9
61.220 27335 1'29
61,223 274.8 1.29
61.237 273.4 1.26
61.250 272.2 1.48
61.256 269.8 1.29
61.330 270.1 1.39
61.25 272.3 1.33 6n

A slow decrease in angle is now evident. To
this change corresponds dp = 07007,

Rst 3829 -10°3635
1311273 -11%"' 7.1-9.0 GO
61.250 2907%7 083
61.423 287.8 0.83
61,426 290.9 0.90
61.37 289.8 0.85 3n
Ingzgase in both coordinates indicating a dp=
8862 Hu 644 +48°2108
13M17% +48°2" 9.0-9.8 KO
65.037 8317 096
65.130 84.7 1.11
65.136 83.7 1.09
65.212 83.5 0.93
65 13 1.02 4n
Heintz' orbit (1963) leaves the residuals
-5%0 and +0%04.
8864 I 1734 +3°2758
13182+ 3°12' 6.7-7.4 A0
63.334 18029 138
63.348 179.9 1.38
63.359 181.4 1.42
64.404 181.4 1.35
65.130 183.0 1.52
65.136 181.4 1.43
65.209 181.1 1.46

4,27

181.3 1.42 7n

6
Orbital motion mostly in distance. The
longer arc makes dp = 070076.

8875 A 565

+27°2243

24

13197

+26°27"
65.140 2028 0'72
65.212 16.8 0.64
65.18 18.8 0.68
Change immaterial.
8887 Ho 260
1312173 +29°29'
61.189 5222 073
61.220 51.0 0.80
61,224 55.8 0.78
61.237 50.8 0.78
61.250 54.0 0.80
61.256 51.2 0.78
65.037 58.3 0.76
65.040 55.6 0.81
65.043 56.5 0.71
61.23 52.5 0.78
65.04 56.8 0.76
Comparison with Baize's orbit
the residuals:
61.23 - 022 40702
65.04 -1,0 -0.03
8901 A 1609
13M237% +4°45"
AB
60.500 22% 0.48
60.503 23.6 0.42
61.220 22,2 0.50
61,224 24.7 0.48
61.250 26.6 0.41
61.256 26.3 0.44
65.037 35.8 0.42
65.130 36.7 0.46
65.136 36.0 0.47
60.99 24.3 0.46
65.10 36.2 0.45
Comparison with Baize's orbit
the residuals:
60.99 + 527  -0705
65.10 +7.3 -0,05
AB - C
65.037 199%4 2760
65.130 202.7 2,34
65.136 204.0 2.64
65.10 202.0 2.53 3n
The proper motion of 07040 proves the physical
connection.
8987 pB 612
13"37™1 +11°0"
60.500 20427 028
60,503 203.1 0.30
61.179 210.5 0.30
61.250 207.3 0.35
61.256 208.6 0.35
64,404 216.6 0.35
64 .410 215.1 0.34
65.040 219.5 0.33
65.130 225.2 0.33
65.136 221.7 0.32
65.140 220.2 0.36
65.215 220.8 0.35
60.50 203.9 0.29
61.23 208.8 0.33
64 .62 217.1 0.34
65.16 222.0 0.34
Danjon's orbit (1956)
60.50 - 023 o'
61.23 + 1.5 +0.03
64.62 -2,8 +0.03
65.15 -1.1 +0.03
9019 X 1781

9.2-11.0 K7

2n

+29°2405
9.5-9.8 K5

6n
3n
(1963) gives

+45°2108

9.0-9.0-13.0
KO

6n
3n
(1956) gives

+11°2589
6.3-6.3 F2

+5°2794



+ 5°22° 7.8-8.2 GO
60.503 3481 0148

60.523  350.8  0.44

60.526  352.1  0.53

60.606  350.1  0.48

65.130  363.3  0.37

65.212  360.9  0.44

65.215  359.6  0.47

60.54 350.3  0.48 4n

65,19 1.3 0 43 3n

The re51duals from Heintz' orbit (1963) are:
60.54 + 4%3 4006
65.19 + 0.1 0.00

Kui 65 -8°3639
13M%4%% - 9°28" 6.6-7.6 KO
61.220 26422 0"46
61.237 263.5 0.44
61.423 266 .5 0.42
62.373 268.2 0.44
61.56 265 .6 0.44 4n
Hardly changed since 1935.
9071 A 1614 +52°1757
135578 +52°14" 9.4-9.5 G5
64.404 1&0?1 102
65.037 137.6 0.90
64.72 138.8 0 96 2n
The residuals from Muller's orbit (1955) are
-0%5 and 0700.
9089 A 1097 +57°1478
14Po™3 +57°28" 8.4-8.7 FS
60.503 19427 032
60.529 198.1 0.36
60.588 195.1 0.30
60.592 198 .4 0.35

60.55

196.6

0.33
Couteau's orbit (1959) leaves the residuals
+299 and +0705,

9090 Swift — +47°2112
A +46°35" 10.0-10.0 M4
63.359 19%2 35
64 .404 2001 3.49
65.037 18.7  3.60
65.140 19.5  3.65
64.48 19.4  3.60 4n

This change is mostly an increase in distance.

The corresponding dp is 07032. Physical
connection is established by the 0755 proper
motion.

9094 B 1270 +9°2842
TASL] + 8°44" 8.5-8.6 F5
61.423  294°8  0"19

61.426 297.2 0.20
61.574 291.7 0.25
62.375 293.5 0.21

61 70 294 .3 0.21 4n
Finsen's orbit (1938) gives the residuals
-2°0 and -0'04.

9096 Hu 1148 +67°820
16017 +67°20" 8.2-12.2 F8
60.503  119°5 093
61.220 118.8  0.86
61.393  122.2  0.88
62.313  120.4  0.88
61.36 120.2  0.89 4n
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Hardly changed in 56 years.

9159 OF 278 +44°2336
14.'10™3 +44°25" 8.4-8.6 F2
61.393  349°3  0"25
61.418  350.9  0.26
61.423  353.2  0.27
61.428  356.6  0.26
61.574  353.3  0.28
62.228  350.3  0.28
62.285  357.7  0.27
62.305  358.0  0.25
65.040  354.3  0.27
65.140  355.3 0.2
65.215  356.0 0.29
61.45 352.7  0.26 5n
62.27 355.3  0.27 3n
65.13 355.2  0.27 3n

Baize's orbit (1954) requires improvement since
the residuals are:

61.45 +10%  -0"01
62.27 +13.9  +0.01
65.13 +20.7 +0.01
9165 B 224 +13°2762
1411170 +12°48" 8.7-9.1 GO
60.503 292°2 0"17
60.618 290.1 0.18
61.418 292.4 0.18
61.423 284.2 0.18
61.426 284.3 0.22
61.574 285.1 0.19
62.373 285.6 0.22
65.136 274.3 0.28
65.212 273.6 0.24
61.33 287.7 0.19 7n
65.17 274.0  0.26 2n
Comparison with Baize's orbit (1960) gives the
residuals:
61.34 +2%  -0"03
65.17 +3.3  +0.01
9167 I 1820 +56°1718
16111™ +55°33" 8.8-9.1 K2
63.334 105°6 234
63.337 105.4 2.31
63.348 105.8  2.40
64,404 105.4 2.46
65.037 105.1 2.37
63.89 105.5 2,38 5n
The longer arc makes dp = 07022,
9174 X 1816 +29°2508
16P11% +29°20" 7.5-7.6 FO - A2
60.186 87°% 0''99
60.189 87.6 1.10
60.529 89.8 1.17
60.30 88.3 1.09 3n
The longer arc confirms dp = 0010,
Kui 66 15 Boo
140127 +10°20" 5.5-8.1 G5
60.503 121% 0"91
60.523 124.2 0.93
60.595 122.3 0.89
60.54 122.7 0.91 3n
No definite change in 24 years.
9205 A 1617 +6°1950
14P15™2 +5°43 " 9.6-10.2 G
62.285 262°5 0741
62.313 264.9 0.42




62.30 26327 042 2n 9318 B 941 +0°3206
gﬁoaze slow angular increase corresponds dp =

16M33% 4 0°28" 9.6-9.6 F8
9220 A 1102 +69°743 62.450 186°5 047
heom 62,466 182.7 0.43
14717750 +69°28"' 8.9-9.1 F2 64.418 186.9 0.53
° " 63.11 185.4 0.48
gg:ggg }g;:; g:%z The longer arc reduces dp to 0“0030
o s 0 s &7 s
g1.367 130 o.% 16h3s™2 448026 8.5-8.7 F2
TERRTERTT aa w7 em
. n . .
61.53 134.6 0.24 &4n 64.73 294.0 0.50 2n
Couteagossgrbit (lgéo) givegzthe residuals: Comparison with the orbit of Guntzel-Lingner
61.53 +5.1  +0.02 (3952) gives the small residuals +0°7 and
9229 hz 1834 +49°2294 9378 OF 285 +42°2531
m, ° )
147185 +48°44 7.9-8.0 F8 14h43?6 +42°35" 7.7-8.2 F5
o "
63337 1026 1.08 61393 23 o
63.348 100.6 1 10 61.423 2% 0.27
63.34 1.06 3n 61.426 4.0 0.27
Van den Bos' otbit (1939) still holds well. 61.428 0.1 0.24
The residuals are -123 and 0V00. 65.037 337.7 0.18
R 63.040  340.4  0.21
9247 h1{3 1111 +9°2882 21.32 3%‘8 8'%3 g"
° S. 3 - . n
1472079 + 8%0° 7.4-7.7 A0 Simonogishorbit (1?33) givqs the residuals:
o 1" 42 +1° +0'03
60.186 21875 0716 °
60.189  220.3  0.16 65.04  +11.0  +0.04.
oo e O sz 3 1003 oz
ga.als  266.1 0.1 14M6™  + 6°10" 7.5-7.5 F8
60.35 218.9 0.17 4n 61.396 10025 038
64.73 265.7 0.16 2n 61.418 98.6 0.34
Van den Bos' earlier orbit (1938) gives smaller 61.429 102.6 0.35
residuals than Couteau's more recent one (1958): 61.426 100.8 0.36
Van den Bos Couteau 21'228 93'8 g':: 5
o " o 1" 2 10 1 . n
60.35 =137 -0%01 -5%7 -0V01 * N
- - - o Baize's orbit (1961) gives the residuals
64.70 1.1 0.03 6.6 0.02 +°9 and -0"0L.
9264 hA 2069 +17°2737 9397 A 2983 +10°2747
m, °
14 24.4 +16 38' 8.4'8 .6‘ F8 14h46i?8 +10°26l 9.3_9.3 G5
° "
60.326  208.9  0.25 60.526 24313 0'12
61.393 208.8 0.26 60:606 246:4 0:13
60.81 209.6 0.26 3n 60.615 246 .9 0.13
Reiiduals ffpm Baize's orbit (1953) are 60.618 245.7 0.14
° ompar: son with Van den Bos or| it
9269 Ho 542 +21°2655 gives the residuals -13°1 and -001.
h
142572 +20°51" 10.7-10.7 G5 9400 A 1110 +8°2925
60.303 22836 0u62 16P7%2 4+ ge1 7.5-7.9 F5
60.51 229.6 0.67 2n 62.450 25529 053
To the angular decrease corresponds dp = 07007, 62,455 253.7 0.49
62.466 254.2 0.48
9285 Hu 1268 +36°2496 62.46  254.6  0.50 3n
140277 +36°26" 9.5-10.0 F5 The slow change gives a dp = 0"005.
60.526 227°2 0"12 9441 A 1627 +40°2829
g9.329  234.6 0.1 1415378 +39°51" 8.7-8.7 FO
60.609 235.8 0.14 60.526 16°2 0"25
60.57 232.0 0.13 4n 60.598 17.1 0.24
To the large change in both coordinates corres- 60.606 12.5 0.22
ponds a dp = 0Y005. This will be a very 60.609 16.2 0.21
difficult pair for some years. 60.58 15.5 0.23 4n
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Baize's orbit (1959) gives the residuals -4% 64.418 283%6 074

and +0"08. 65.037 287.9  0.70
65.040  286.7 0.64
9463 A 2072 +18°2965 65.130  285.4  0.71
R 65.136  291.0  0.73
1475677 +17°44" 10.1-10.1 65.140 286.0 0.64
65.209  287.5  0.72
62.466  268°0  0"78 65.212  286.8  0.59
64.418  268.2  0.69 65.215 287.1  0.58
63.44 268.1 0.74 2n 59.50 268.2 1.01 5n
To the slow change in angle corresponds dp = 61.15 272.9 0.97 n
0'1007. 62.40 277.1 0.8 6n
63.34 279.9 0.83 4n
9473 Hu 907 422°2769 64 .42 284.6 0.77 2n
- 65.14 287.3 0.66 8n
1475779 +21°41! 9.7-10.2 GO Heintz' orbit (1963) leaves the residuals:
59.50 + 123  +0%o01
61.393  208°8 026 61.17 + 1.9 +0.07
61.418  208.1  0.20 62.42 + 2.3 +0,04
61.423  208.6 0.24 63.44 + 1.4 +0.09
61.428  206.2 0.24 64 .42 +1.9 +0.08
61.489  206.6 0.26 65.07 +1,3 +0.01
61.43 207.7 0.26 5n
Slow orbital motion indicating a dp = 070027. 9504 A 689 -1°3021
9480 B 348 +0°3297 15" - 2°5¢ 9.0-9.5 F8
h onat
14759™2 + 0°03 6.0-8.3 KO go'ggg ggggg 8”%%
] 1 0. - .
62.450 11135 0v48 60.601  330.6  0.33
24 s o 62.446  321.3  0.32
64.518  114.6  0.54 64.418  322.5  0.32
65.040  114.7 0.56 60.55 328.9  0.32 3n

.54 113.1 0.53 Sn 63.43 321.9 0.32 2n
No clear evidence of change in 88 years. Eﬁﬁ13e1::§cgggdza?§5%sd§gr2§s:e¥§r§§g12?i°h

L]
9482 hA 1629 +42°2557 9511 Hu 143 55°1733
m, ° 1] -
14 59.4 +1°45 9.0-13.0 K lshelrll +55°27| 6.0"10.3 G5
60.526 28027 2703 °
60.588  279.9  2.07 63.326 L% 03
60.595  279.7  1.91 60,592 151.0  0.67
60.57 280.1 2,00 3n 61.220 148.7 0.66
Hardly changed in 53 years. 61.223 148.6 0.69
61,237 141.2 0.72
9483 Hu 1155 +15°2806 61,250 141.7 0.56
h..m 61,256 147 .8 0.66
1475975 +15°18"' 9.4-10.9 F8 64 .418 146 .4 0.70
65.136 148 .6 0.63
59.627 1272 ngS 65.212 143.7 0.55
59.640 16. 7
* * 60.57 151.1 0.65 3n
22.660  13.1  4.01 61.24 145.6  0.66 5n
59.64 16 .4 3.97 3n 64,92 146 .2 0.63 3n
No evidence of a change in 54 years. 8183 increase in angle corresponding to dp =
',0033.
9494 X 1909 44 Boo
ham 9533 X 1917 +15°2829
15722 +7°51" 5.3-6.2 GO h
15710™2 +15°34" 9.5-9.8 F8
59,151 269°2 099
59.422 267.7 1.06 59.627 236 % 2042
59.632 268.7 1,10 59.640 237.7 2.45
59.656 266 .3 0.96 59.660 235.1 2.34
25:863 268.2  0.% 59.64  236.4  2.40 3n
61:179 272:1 0:92 Hardly changed in 130 years.
1o 18 1.00 9553 $1926 +38°2631
-3 arl 93 15M3T0  +38°29° 7.2-9.5 FO
$1.485 21%.8  0.96 61.220  254°3  0"80
62.285 276.0 0'11 61,223 246.5 0.66
62.305 2751 0.99 61.237 253.3 0.72
62.373 280.2 0.96 61.250 247 .8 0.75
62,450 2792  0.92 61.393  246.7  0.66
62.698 274.1 1.00 61.26 249.7 0.72 5n
63,334 281.4 0.80 Slow orbital motion. The longer arc makes dp
63,337 282.0 0.82 = 07010,
63.348 277.0 0.90
63,359 279.3 0.79
64.415 285.5 0.80 9558 Hu 1273 +36°2586

27



15M13% +36°9" 9.5-10.0
64.418 80% 033
Unchanged in 60 years.
9600 Hu 146 +21°2759
15M18%8 +21°15" 9.3-9.6 GO
62.450  141°9  0"47
62.466 137.4  0.50
62.46 139.6  0.48 2n
The longer arc makes dp = 09009.
9623 Hu 909 +61°1500
15022 +61°10" 8.3-12.3 FS

62.450 29323 152
64 .404 287 .4 1.60
65.212 287.7 1.50
65.215 289.6 1.47

64,32 289.5 1.52 4n
Hardly changed in 58 years.

9628 Hu 149 +54°1745
151232 +54°23" 7.5-7.6
65.105  273°5  0"60
65.136  271.4  0.46
65.212  270.6  0.60
65.215  270.2  0.49
65.17 271.4  0.54 &4n

Slow orbital motion corresponding to dp =
0.009.

9636 A 18
15124 - 5°29'

59.550 166°0 0778
59.640 170.7 0.66
60.198 168.1 0.62
60.523 170.8 0.59
60.529 168.2 0.63

60.09 168.8 0.66 5n
To the slow increase in angle corresponds
dp = 090034.

9643 A 1120
1502479 + 9°53"

59.550 33323 028
59.656 339.0 0.33
60.523 333.2 0.31
60.598 336.6 0.32
61.423 332.8 0.21
61,426 335.7 0.25
61.428 334.9 0.29

-5°4076
8.9-9.4 F5

+10°2854
8.4-9.1 GO

60.08 335.5 0.31 4n

61.45 335.2 0.26 Sn
62.46 337.9 0.27
Comparison with Muller's orbit (1955) gives
the residuals:
.08 + 199 +0V03
61.46 + 0.7 -0.01
62.46 + 2.8 -0.01
9645 A 2074 +18°3024
1sh2s™1  +17°48" 8.2-8.9 F8

59.550 26771 0733
60,198 266 .4 0.35
60.500 271.4 0.29
60.519 271.6 0.29
60.526 271.2 0.33
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61,423 26720 032
61.426 268.3 0.32
61.428 271.4 0.27
61.483 270.7 0.27
61.489 271.5 0.29
60.26 270.0 0.32 Sn
61.45 269. 8 0.29
Residuals from Baize s orbit (1955) are:
60. + 731 +0"02
61.45 + 6.1 -0.01
9654 A 2175 +3°3034
15257 + 3°2° 8.9-8.9 AS
59.550 17920 021
60.523 178.5 0.26
60.529 179.0 0.24
62.450 184.7 0.24
62.466 179.0 0.25
60.20 178.8 0.24 3n
62 46 182.8 0.246 2n
Heintz' orbit (1963) gives the residuals:
60.20 2% +0%01
62,46 + 0.2 40,01
9692 Ru 577 +20°3118
15M30%  +19°55° 8.8-8.8 F5
59.656 236.0 016
60,523 238.8 0.18
60.526 239.3 0.20
60.606 238.3 0.21
60.609 237.6 0.18
61.428 253.5 0.22
61.483 246 .3 0.21
61.489 248 .4 0.21
61.567 250.1 0.22
62.450 248 .4 0.23
62.466 249.3 0.23
64.418 253.1 0.20
60.38 238.0 0.19 5n
61.49 249.6 0.22 4n
63.11 250.3 0.22 3n
The residuals from Baize's orbit (1960) are:
60.38 - 3°1 +0'02
61.49 + 3.9 +40.02
63.11 + 0.6 +0.03
9694 21956 +42°2617
1503175 +1°59" 8.5-10.0 G5
61.220 4023 0''88
61.223 38.4 0.80
61.237 34.4 0.92
61.250 38.5 0.94
61.393 37.4 0.81
61.26 37.8 0.87 5n
The decrease in distance leads to dp = 07022,
9708 1957 +63°2969
15M33%  +13°5" 8.0-9.7 F8

59.627 151.1 0.67
59.640 153.6 0.56
60.519 155.8 0.64
60.523 152.0 0.64
60.526 157.5 0.72
61.220 150.6 0.62
61.223 154 .6 0.59
61.250 150.3 0.75
61.396 159.3 0.68
60,06 153.4 0.66 6n
61.27 153.7 0.66 4n
To the decrease in both coordinates corresponds
dp = 07010.
9716 OX 298 +40°2905
15M34%3  +39°58" 7.4-7.7



65.040 19095 1726 60.51 - 128 000
65.130 192.2 1.33 61.49 + 3.0 +0.01
65.136 190.3 1.32 62.38 +1.1 +40.02
5 10 191.0 1.30 3n °
Stephen s orbit (1939) gives the residuals 9756 1969 +60°1629
+220 and +0V02. 15%0™  +60°8" 8.9-9.6 KO
2730 Hu 1168 +64°1081 60.598 23552  0"16
15736™3  +64°36" 9.5-9.7 G5 o060 a0 B
60.615 231.3 0.15
60.526 24297 034
60.592 249 0.29 60.618 242.7 0.14
60.595 242.5 0.34 60.61 2?6.5 0.15 5n
60.57 3.4 0.32 3n g?iztgazzb}g passing through a critical part
Tﬁ the decrease in angle corresponds dp = M
0-0045. 9769 = 1989 r2umi
9742 A 2076 +1973000 15"2%3  +80°8’ 7.3-8.3 F2
1573872 +18°50° 8.4-8.4 A2 59.627  43°0 04
62.450  176°0 066 39838 Ba 52
62.466 171.2 0.69 60.526 39'9 0'54
63.359 177.4 0.67 60.595 41.7 0.69
64.418 176.1) 0.70 61.250 17.5 0.72
63.05 175.7 0.72 5n 61.497 40.7 0.60
The increase in both coordinates makes dp = 61.567 36.2 0.76
0010. 61.571 39.3 0.63
62.455 37.9 0.56
9744 Hu 580 t Ser 62.698 35.1 0.74
150393 +19°50' 5.3-5.3 A2 gg.g; Z%% 8'2(2) g:
59.539 75%% 0"25 61 .47 38.4 0.68 4&4n
59.550 75.0 0.20 62.58 36.5 0.65 2n R
59.553 77.6 0.19 The residuals from Giannuzi's orbit (1956) are:
60.189 75.4 0.17 N . .
60.500 70.8 0.17 61.50 + 5.8 +0.09
gg.ggg 76.6 8.16 62.58 + 4.7 +0.06
. 71.1 .17
20.223 ;g.? 0.18 9797 A 1126 +5°3090
1.418 . 0.19 h, cm
61.423 787 0.23 15746.9 + 5°12! 9.4-9.4 KO
61.426 74 .4 0.24 60.523 236°% 0"14
el.p28 185 0.23 60.529  235.1  0.16
61‘489 80.4 0'22 60.595 230.1 0.15
61.497 79.2 0.19 60.601 238.9 0.13
. : . 61.423 231.8 0.16
§2.96¢ 80.3 10 016 61.489  237.2  0.15
. <0. ¢ ‘ *
65.040 <0.10 61.574 235.? g.lz .
60,56 235, .1 n
2932 6.9 021 3m 61.50  234.9  0.16 3n
. - - n
61.45 781 0.22 7n There may have been a change of quadrant in
62.47 80.3 0. 1? ) this difficult pair.
Van den Bos's 11 year orbit 1937 still holds °
well. The tesidua%q7are' 00 9806 Hu 912 +60°1637
59.55 + 5% 0" h, om
60.46 + 2‘8 -0.03 157484 +60°41" 8.5-8.6 F5
61.45 + 5. +0.03 ° "
59.627 23078 0427
62,47  +4.8  0.00 60.519  225.2  0.29
The computed distances for 64.418 and 60.526 2240 0.31
65.040 are 0'05 and 0703. The double period 60.592 230°8 0.30
(orbit T1) does not satisfy these measures. 60.595 2252 0.32
9747 A 2176 +0°3389 64,418  224.4  0.32
- 61.05 226 .7 0.30 6n
157395 + 0°37° 8.2-8.2 A0 The residuals from Heintz' orbit (1963) are
+8%2 and +005.
60.500 19025 024
60.503 192.3 0.23 9831 A 2080 +17°2929
60.523 199.9 0.23 h
60.529 198.3 0.23 1575179 +17°8! 8.5-8.5 F2
61.423 203.9 0.20
61.489 199.3 0.27 60,500 6823 0v24
61.567 203.3 0.26 60.523 67.5 0.22
62.288 198.9 0.28 60.529 69.2 0.25
62.450 205.6 0.25 61.423 69.5 0.22
62.466 200.5 0.23 21.483 7Z.3 0.%1
1.489 74.7 0.24
60.51 195.2 0.23 4n ‘ .
6149  202.2 024 3n 61,574  10.8 0.20
62.40 201.7 0.25 3n 60,52 68.3 0.24 3n
The residuals from my orbit (1960) are: 61.49 73.1 0.22 4n
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Baize's orbit (1955) reverses the quadrant with 16h12?0 .+ 5°39°' 8.9-9.9 F5
the residuals:

60.52 - 439  +0V02 59.553 22630 1'88
61.49 -2,0 0,00 59.583 226.8 1.94
9850 I o 59.632 227.0 1.76
2850 21988 +12°2918 59.59  226.6 1.86 3n
15054, +12°37° 7.4-8.1 F2 Slow orbital motion indicating dp = 07008.
59.539 25797  2"12 2982 ¥ 2026 +8°3125
J9:a08 k.8 1.3 16M13%  + 7°30° 9.1-9.6 K5
39.660 23703 2.3 62.455  30°1  2%3
65.130  256.5  2.11 62.46¢ 3.7 2.36
65.209  255.3  2.03 §2.343 28.7  2.25
65.212  256.9  1.9% 233 29.2 2.30
===e2 == 62.689 27.5 2.33
61.69 256 .8 2,08 8n 63.334 27.8 2,32
Slow change in angle but marked decrease in 63.337 27.1 2.43
distance making dp = 017014, 63.359 26.7 2.29
64.418 29.2 2.38
9931 A 1798 +14°2999 65.136 27 .4 2.40
6h me onat 65.209 28.8 2.39
165, +14°33 8.4-8.9 FO g%‘ig %g'g %'g? gn
° " . . n
g%:zgg 22:9 8:{3 Comparison with Heintz' orbit (1963) gives the
61.574  64.5  0.18 residuals! L 0%  0%0
64.418 58.8 0.17 64.13 - 0.2 -0.01
62.24 64.0 0.18 4n
Decrease in both coordinates making dp = 0Y005. 9989 A 2181 +1°3191
Finsen 354 +10°2971 16hlb?3 + 1°18" 10.3-10.3 GO
16h9?1 + 9°50°' 7.3-7.3 A3 60.523 1792 039
60.529 17.5 0.41
60.523 87°1 012 60,588 23.2 0.41
60.526 89.9 0.13 60.598 21.3 0.43
60.529 87.2 0.13 61.423 23.6 0.37
60.598 88.8 0.12 21.226 lg.g 8.2%
1,483 18. .
60.54 88.2 0.12 4n 61.489 206 0.37
61.01 20.0 0.40 8n
9952 A 1799 +15°2964 ggogge increase in angle corresponds dp =
16P9™2 +15°15" 9.2-9.3 G5
10006 OZX 309 +1°2689
59.539 13728 045 h
59.613 140.3 0.50 16™17%% +41°47" 8.6-8.8 AS -G
59.616 140.1 0.53
59.663 139.9 0.52 59.613 27372 0240
62.466 134,8 0.52 59.627 268.1 0.36
62,543 136.3 0.45 59.646 267.8 0.35
65.204 137.1 0.55 59.663 270.7 0.41
65.215 135.0 0.46 62,455 271.5 0.43
59.61  139.5  0.50 4n 62.466  213.2  0.38
63.86  135.8  0.50 4n R L Rt
To the large change in both coordinates . > .
corresponds dp = 0.006. 59.64 270.0 0.38 4n
62.58 273.8 0.40 4n
9961 OZ 306 +34°2745 Slow orbital motion. The longer arc makes dp =
h 00020,
161070 +34°31" 8.4-9.9 G5
Kui 72 +40°3005
59.656  25%5 033 "
59,687 26.0 0.27 16718%2 +39°50' 5.5-10.7 F2
60.519 26.4  0.27
60.523 30.4 0.32 62.455 14220 179
60.595 29.6 0.27 62,466 1462.7 1.89
60.20 27.6 0.29 Sn 65,215 137.9 2.01
Very slow angular motion. 65,38 140.9 1.90 3n
Since 1935 the angle has slowly decreased but
9970 Z 2028 +39°2963 there is a marked increase in distance. The
h corresponding dp is 07013,
16M1171 +39°29' 8.7-9.2 GO
10017 Hu 481 +23°2924
59.422 16259 028 Ry
59.656 161.0 0.32 167191 +23°6" 8.0-9.9 F8
59.660 160.6 0.30
59,58  161.5  0.30 3n 39.632  ln  0end
Slow orbital motion. 60:526 177:5 0:63
9974 I 2023 +5°3169 60.592 173.9 0.68
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60.11 17620

071 4n

To the change in both coordinates corresponds

dp = 07010,
10036 8951

16221% +33°28"

AB = VB

59.660 10773
60.526 105.3
60.595 107.2
62,455 106.4
62.466 110.0
64.418 106.1

+33°2722
9.6-9.8

0720

0.25
0.26
0.26
0.25

61.69 107.0
Slow decrease in angle.

10046 B 950

161227 - 9°%451
61.220  349%
61.250  350.0

61.483 347.5
61.489 349.2
61.497 350.6
61.567 349.9

0.24 6n

-9°4381
8.7-9.8 FO

0790
1.14
0.96
1.08
0.94
1.20

61.42 349.4

1.04 6n

Very slow decrease in angle.

10054 B 625
16123™ +14°9"

60.523 22128
60.529 224.5

w Her
4.5-11.5 A0

098
0.97

60.53 223.2

0.98 2n

This pair becomes very difficult as the
distance decreases. To the change in both
coordinates corresponds dp = 0%020.

10065 A 1859
16024 +12°10"
60.523  49%

60.526 50.4
60.595 47.8

60.55 49.2
Unchanged in 52 years,

Rst_3949
16025™ - 8°16'
62.450  104°0

62.455 100.7
62.553 99.9

62.49 101.5

3n
The angle has increased by 50° since 1935.

10087 < 2055
16D28™, + 2%

62.450 34718
62.455 348.8
62.466 346 .4
62.543 345.6
62.553 348.8

+12°3016
9.1-9.1
0716
0.20
0.20
0.19 3n
v Oph
4.6-7.8 A2
096
0.91
1.12
1.00
A Oph
3.9-6.9 A0
091
0.85
0.82
0.99
1.00

62.49 347

0.91 5n

.5
Rabe's orbit (1948) leaves the residuals

+5%6 and -0'03.
10092 3105
16R29™ - 6°56°
59.151  259°3
59.687  256.6

60.500 253.0
60.523 257.7

-6°4446
7.3-7.3 A0
013
0.16
0.13
0.13
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60.526 25729 016
60.529 258.8 0.18
60.595 257.2 0.15
60.618 259.4 0.13
61.574 256.1 0.18

61.588 258.8 0.16
59.42 258.0 0.14 2n
60.55 257.3 0.15 6n

61.58 257 .4 0.17 2n
The residuals from Pensado's orbit (1957) are:
59.42 - 5% 000

. .

$0.55 +0.3 +0.01
61.58 +6.7 +0.04
10095 A 693 -1°3206
16129 - 2°9 9.3-9.3 F5
60.523 30°3  o"22
60.526 32,3 0.24
60.595 28.7  0.23

60 55 30.4 0.23 3n
Heintz' orbit (1963) gives the residuals
+4%6 and +0%.01

10108 A 2234 +2°3128
16M30%  + 2°39° 9.0-13.0 KO
61,220 12325 1420
61.588 120.3 1.07
61.40 121.9 1.14 2n
Only a small decrease in angle. The proper

motion 0023 proves the physical connection.

10133 A 1863 -5°4328
1613577 - 5°53° 9.8-11.1 A3
61.220  286°7 069
61.250  284.9  0.66
61.567  284.9  0.63
61.40 284.8  0.64 4n

To the slow increase in angle corresponds
dp = 07006,

10140 B 953
16M36™9 +69°53"

62.689 1264 0738
62.707 129.9 0.44
62.710 126.0 0.39

62.70 127.4 0,40 3n
The residuals from Baize's orbit (1953) are
+%9 and +0901.

+70°887
8.5-9.0 F5

10158 A 349 +30°2860
16M397 +30°11" 10.6-11.2
59.660  230°8  0u28
60.526  232.0  0.29

60.529 232.7 0.28

60.24 231.8 0.28 3n
The residuals from Van den Bos's orbit (1959)
are +1227 and +0%03,

10165 Hu 487 +22°3007
16"40%0 +21°57" 9.9-9.9 F8
59.663 44°7  0"38
60.523 431 0.36
60.529 43.0 0.3
60.24 43.6  0.36 3n
To the slow change corresponds dp = 070045,
10188 A15 +43°2639
16%2™ +43°34" 9.1-9.1 KS



62.455 156 %2 1922 59.566 11020 034
62.553 156.7 1.03 59.616 113.0 0.39
62.707 160.8 1.25 60.519 114.5 0.41
62.710  169-3 138 59.76  112,0  0.37 5n
63.337 157'9 120 To the slow change in angle corresponds dp =
63.359 157.9 1.30 0''0019. On three of these nights the differ-
- * - ence in mgﬁnitude of the components was esti-
62.61 158.5 1.20 4n mated as 0%2, certainly much less than 173
63.34 158.6 1.25 3n given by Burnham.
The residuals from my orbit (1927) are:
62.51 + 421 -0702 10305 Hu 163 -12°4641
63.34 + 4,7 +0.03 he.om
16 58.4 -12°9! 9.6-9.9 GO
10196 A 1141 -0°3178
h 60.526 33922 0v21
16"3%2 - 0°39° 8.7-8.7 F8 60.529  337.7  0.20
. N 60.598  338.9  0.21
60.329 2223 Ol 60.55  338.6  0.21 3n
60.601 248 0.15 Hardly changed in 60 years.
60.58 23.2 0.14 3n 10341 B 823 +0°3633
Residuals from Baize's orbit (1961) are h
+2°5 and +0%02. 177470 + 0°%3" 8.7-9.7 GO
10229 X 2106 +9°3287 59.566 8978 0'.85
T m ' 59.613  90.3  0.90
16 48,7 + 9°30 7.0-8.7 F8 59.616 94.7 0.96
59.640 93.0 0.88
59.523 2006 034 59.61 92.0 0.90 4n
gg'g;; %gé'g g‘zg Arend's orbit (1955) gives the residuals
° - - +223 and +0"06
g o -
. 3.3 0.43
60.588  194.5  0.40 10374 p1118 7 Oph
£0.59  133.9  0.42 17%7%s -15°40° 3.1-3.6 A2
60.15 197.3 0.39 7n
Long period binary. 60.523 333%0 030
60.526 335.2 0.31
10230 O 315 +1°3323 60,529 332.4 0.33
h, om L - 60.53 333.5 0.31 3n
16748.9 +1°18 5.7-7.6 A0 My orbit (1960) leaves the residuals
59.627 13339 042 -3% and +0"04.,
200523 D2 ok Kui 79 +45°2505
60.529  133.7 0.47 1780%  +45°47" 10.1-10.6 K5
60.09 132.7 0.46 4n
To the slow orbital motion corresponds dp 62.707 2066 074
= 09013. 62.710 210.3 0.84

10276 A 1143
16D55™7

61.571
61.574
61.580
61.583

+57°16"

123%6
118.8
121.8
118.4

+57°1716

9.8-9.9 GO
040
0.35
0.34
0.41

61.58

120.6

4n

0.37
Baize's orbit (1961) gives the residuals

+1923 and +0V10.

10279 £2118 +65°1159
16M56™2 +65° 7' 6.9-7.4 FO
59.422 72°0 098
59.656 69.8 0.97
59.660 69.2 0.95
62.707 70.0 1.02
62.710 71.3 0.99
62.713 69.6 1.03
62.718 71.7 0.98
1.37 70.5 0.99 7n
Maximum separation in the first quadrant
seems still far off.
10295 B1298 +9°3303
16M57™1 + 9°46" 8.7-8.9 FO
59.550 114°1 036
59.553 108.2 0.34

62.71
Baize's orbit (1952)

+2°0 and -0V04,
10403 A 2087
17111%

59.660
60.529
60,598
60.601
60.606
60.609
60.615

60.46
Couteau's orbit
-4%8 and -0701.

10409 A 1147
171117
60.523

60.529
60.532

208.

+17°20°'

1182
115.0
132.2
120.1
126.5
121.8
130.1

123.4

0.79 2n

4 .
gives the residuals

+17°3199
9.9-9.9

014
0.16
0.14
0.13
0.14
0.15
0.15

0.14

n
(1965) gives the residuals

+ 6°25"'

35825
353.5
354.1

+6°3373

9.8-10.0 A2
021
0.25
0.22

0.23

60.53 355.4 3n
The change is almost all in the distance.

10423 A 2592
17M2%

- 9°45'

-9°4525
7.6-8.1 F5



59.550 27572 045
59.613 272.4 0.42
59.635 273.8 0.36
60.523 272.1 0.39

59.83 273.4 0.40 4n
The change in both coordinates leads to

dp = 0"007.
10425 OF 327 +56°1959
17P13%2 +56°11° 8.5-8.8 F2
59.656 41°5  0"15
59.660  42.6  0.14
60.523 48.6  0.15
60.526 42.5  0.13
60.529  47.8  0.16
60.598 483 0.16
60.601  44.9  0.15
39.66 42,0 0.14 2n

60 46.4 0.15 Sn
My orblt (1960) gives the residuals:
+2%8 +0703
60 56 +2.5 +0.04

10435 HW 15 +26°2990
171147 +26°38" 9.7-10.7 G5
AB of I 2145
59.660  27°2  0"15
60.526 298 0.15
60.601  31.3  0.16
60.606 308 0.16
60.35 29.8  0.16 4n

The change is mostly in the distance which
has closed in considerably. The correspond-
ing dp is 0%0065.
10459 S 628

1711675

+32°2888

+32°43" 9.4-9.9
59.640 30920 0743
59.660 307.3 0.42
59.663 306.8 0.46

59.65 307.7 0.44 3n
With little change in distance the angle has
gesggased by 60° since 1878 making dp =

10478 Hu 670 +49°2617
170180 +49°20° 10.7-11.7
60.523 27%9  0"13
60.526 235 0.14
60.529 22.2 0,15
60.601 275 0.13

60.54 25.3 0.14 4n
The change is mostly in distance. The period
may be short.

10480 A 2593
17180 - 7°3

60.523 22022 0712
60.526 219.5 0.14
60.529 218.8 0.14
60.595 208.0 0.16
60.601 219.4 0.13

60.55 217.2 0.14 5n
Couteau's orbit (1962) gives the residuals
+623 and +0'01,

-6°4581
9.5-9.7 G5

10513 B 1249 +53°1938
17M21% 453954 10.0-10.2
59.656  100°7  0'20
59.660 93.2  0.17

60.523 102.8 0.22
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Kui_ 83

60.526 92%4 020
60.529 _99.1 0.18
60.18 97.6 0.19 5n
Change in both coordinates making dp = 07005,
10531 Hu 1179 +38°2928
177227 +38°38" 7.1-7.7 T8

59.656 249°1 011
59.660 252.9 0.13
59.663 262.8
59.687 255.2

60.11 254 ,6 0.12 8n
To the slow decrease in angle and distance
corresponds dp = 0'0016.

10585 A 351 +29°3029
17M27™ +29°26 9.7-10.1 K2
59.640 65°0  0"S5
59.656 61.6  0.59
59.660 62.4  0.60
62.450 67.5  0.49
62.466 66.8  0.53
59.65 63.0  0.58 3n
62.46 67.2 0.51 2n

Baize's orbit (1954) gives the residuals:
59.65 + 233 +0'07
62.46 + 3.3 -0.01

10617 A 1155
17M29% +74°32"

60.523 30170 058
60.526 295.1 0.56
60.601 299.5 0.64
60.618 299.4 0.54

60.57 298.8 0.58 4n
Slow orbital motion making dp = 0008,

10621 A 352
17130™ +28°50"

59.656 18925 017
59.660 182.2 0.15
60.523 190.6 0.13
60.526 186.2 0.19
60.529 185 7 0.20

60.18 0.17 5n
Baize's orbit (1958) gives the residuals +10°3
and +0"01.

+74°713
8.3-10.9 F2

+28°2771
8.9-8.9 F2

10624 Hu 1181 +34°2990
1703078 +34°47 " 8.4-8.7 GO
59.656 6°8  0"14
59.660 11.4  0.13
60.523 10,3 0.12
60.526 10,6  0.12
60.529 8.4  0.13
60.601 12.5 0.12
60.25 10.0 0.13 6n

The quadrant could not be ascertained at such a
small distance. Orbital motion evident but its
nature is still indeterminate.

+27°2853

17M35™ +27°55" 11.3-11.5 KS
59.656 34532 026
50,660 338.8  0.29
59.663  340.5  0.25
61.483  314.7  0.25



61.489 31327 0'26
61.580 310.3 0.24
59.66 341.5 0.27 3mn
61.52 312.9 0.25 3n
Baize's orbit (1963) gives the residuals:
.66 + 627 40905
61.52 + 3.5 +0.04
10660 B 962 26 Dra
1773475 +61°55° 5.3-9.9 F8
59.627 150°1 146
59.632 153.9 1.40
59.635 150.7 1.50
59.640 152.4 1.36
60.601 145.3 1.33
60.618 148.9 1.36
59.63 151.8 1.43 4n
60.61 147 .1 1.35 2n
Baize's recent orbit (1965) makes the
residuals:
59.63 + 3%1  +0V05
60,61 +2.,3 +0.08
10683 Hu 181 -15°4635
17136%s -15°40° 9.8-10.2 KO
60.529 3528 049
60.598 33.6 0.55
60.601 31.8 0.60
60.606 34.1 0.60
60.58 33.8 0.56 4n
Orbital motion evident.
10686 Es 1257 +45°2574
17" +45°2! 10.1-10.6
61.217 29529 2072
61.220 297.2 2,90
61.223 298.7 2,77
61.240 298.1 2.88
61.393 296.2 2.97
61.26 297.2 2,85 5n
Slow increase in angle.
10702 A 1160 -0°3342
17M8% - 0°42' 10.3-10.3 A2
60.588 2021 1763
60.592 19.4 1.71
60.609 19.0 1,70
60.60 19.5 1.68 3n
To the slow increase in both coordinates
corresponds dp = 070085.
10705 A 2685 -5°4480
17038™1 - 5°19' 10.1-10.4 G8
60.609 18391 096
60.615 179.5 0.86
60.618 179.4 0.98
60.61 180.7 0.93 3n
Slow orbital motion.
10711 AG 211 +20°3540
17M38%5  +20°18' 9.5-10.0 F8
60.590 13024 2773
60.598 130.5 2.75
60.59 130.4 2.74 2n
Unchanged .
10730 AG 212 +5°3457
17%0m2 +5°21" 9.9-9.9 FO
60.588 2623 2766

34

60.592 27°1 269
60.595 25.7  2.54
60.598 26.8  2.67
60.59 26.5 2.64 4n
Unchanged.
10733 Hu 1283 +12°3278
17%0%7 +12°17° 9.5-10.3 A2
60.609  351%  0"37
60.615  352.0  0.39
60.618  348.8  0.38
61.574  348.7  0.34
61.580  347.2  0.36
61.588  351.4 0.37
61.10 349.9  0.37 6n
The slow change indicates a dp = 090025.
10734 HI 41 +73°786
17M%0%8 +72°57" 9.0-9.4 F2
60.590  341°0  1"37
60.605  339.2  1.38
60.616  338.6  1.44
60.60 339.6  1.40 3n
Unchanged.
10752 Es 2168 +36°2931
170%2™ +36°57" 11.0-11.6 GO
60.588  291°9  6"91
60.595  293.0  6.90
60.598  293.2  7.05
60.59 292.7  6.95 3n
10755 Hu 1286 +22°3201
171427 +22°38" 11.0-11.6
60.592  271°2  3"38
60,595  272.4  3.27
60.59 271.8  3.32 2n
Change questionable.
10756 <2206 +19°3416
17027 +19°1° 8.2-9.8 B9
60.592  249°5 111
60.595  247.5  1.25
60.601  249.9  1.23
60,606 249.1  1.19
60.60 249.0 1,19 4n
No definite change after 130 years.
10773 Ho 79 +30°3054
1774377 +30°33° 9.7-9.7 G5
60.606  100°9  0"42
60.609  101.3  0.52
60.615 96.3  0.49
60.61 99.5  0.48 3n

Very slow decrease in angle corresponding to

dp = 00011,

10786 AC 7
1704475 +27°46"
BC
60.503  203°%
60,519  202.4
62.450  218.2
62.455  218.6
62.465  221.2
62.553  222.5
62.686  219.2
64.736  232.3

® Her
10.2-10.7 G5




60.51 20320 068 2n 62.466 33795 083
62,52 219.9 0.86 5n 62.686 339.8 0.72

64.74 232.3 1.13 1n
te c . . 62.53 339.4 0.75 3n
Couteau's orbit ilggg) giggs the residuals: Unchanged in 51 years.

62,52 - 1.3 -0.06

64.74 - 2.3 40.05 10845 3964 +48°2584
h, om °
10791 J 456 177495 +48°25" 8.8-13.8 KO
hy,m 1o . 60.526  153% 1905
177°44.6 1°30° 9.3-9.5 60.618  154.0  1.09
60.609 100°8 315 60.57 153.8 1,07 2n
60.612 99.4 3.01 Unchanged.
60.61 100.1 3.08 2n
Change doubtful. 10857 L 17
he am °
10801 A 2185 +1°3510 17750.3 +15°33' 10.5-11.2
hygm . 60.595  291°5 264
177455 +1°36"' 8.9-10.6 A0 60.608 2927 2.61
60.609  183% 059 60.606  293.5  2.64
60.618 180.5 0.67 60.60 292.6 2,63 3n
61.483 187.1 0.56 Change questionable.
61.551 183.2 0.64
61.583 185.4 0.58 10860 A 234 +25°3365
61.17 183.9 0.61 5n he am °
Hardly changed in 51 years. 17750.6 +25°37! 9.2-9.5 A3
o 59.656 5237 028
10814 Hu 1182 +35°3074 29.660 5%'0 g.gg
h ° 0.503 53.5 .
177%679 +35°37" 9.3-9.7 62 450 367 024
59.663 344°5 0"63 62.466 54.6 0.24
59.640 343.5 0.62 60.95 53.9 0.26 5n
59.663 342.7 0.70 The slow change makes dp = 0'0038,
59.66 343.6 0.65 3n
To the decrease in angle corresponds dp = 10866 AC 8 +29°3134
0-0037. 17%510  +29°41° 8.9-8.9 A5
10816 hEs 1092 +49°2694 sg.ggg %22?5 0?22
m ° b) . .7 0.2
177471 +9°42!' 10.9-11.3 59.687 263.3 0.27
60.598 23°7 401 60.503 260.5 0.26
60.601 21.6 3.92 59.61 262.2 0.25 4n
60.615 23.6 4.13 Slow orbital motionm,
60.60 23.0 4,02 3n °
Unchanged. 10868 Ho 562 +20°3595
he..m ° 1
10819 A 2186 +0°3789 177°51.2 +20°56 10.1-10.6
By m . 60.595  257°1  3U62
177474 + 0°31' 9.2-9.4 G5 60.601 257.6 358
60.523 35792 011 60.606 258.6 3.72
60.529 359.7 0.12 60.60 257.8 3.64 3n
60.598 360.8 0.13 Unchanged in 64 years.
60.618 360.7 0.14
60.631 353.7 0.12 10871 A 235 +25°3368
60.58 358.4 0.12 5n he . m o
The change in both coordinates indicates a dp = 17°51.3 +25%0" 8.8-9.1 KO
Bioe 1w o
° .687 . 0.
10828 . 0% 337 +7°3481 20.5?3 113_4 8'%2
m ° 0.5 113.1 .
177482 + 7°15°" 8.2-8.7 F2 gg_ggg l%g’g 8'%2
o " - 1 . )
60.526 19476 0127 62.450  128.9  0.20
60.598 197.3 0.32 62.466 124 .4 0.21
60.601 191.7 0.30 * '4 0'24
60.618  194.2  0.32 62.553  121. .
62.450 198.9 0.30 59.68 105.6 0.29 2n
62.466 198.1 0.31 60.55 115.6 0.26 4n
2%.553 193.6 8.%1 62,49 124.9 0.22 3n
-683 198.7 29 The deviations from Baize's orbit (1957) show
61.56 196.1 0.30 8n that the period has to be lengthened:
Heintz' orbit (1963) gives the residuals 59.68 - 3°3  +0"08
*0%8 and +0%02. 6055 - 318 +0.10
10831 Fox 22 +15°3286 62.49  -23.0 40,12
17048 +15°19" 11.0-11.4 10895 3 457
62,450 34028  0'69 17"53%5 4+ 8°27° 9.5-11.0
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60,595
60.601
60.606

21824
217.6
218.8

218.3

2761
2.9

2.79

2.78

3n

60.60
Unchanged. The position is corrected from
the astrographic catalogue.

10896 J 458
17h53% + 8°32° 9.3-11.0
60.595  116°2  4"33
60.601  117.5  4.48
60.606  115.3  4.32
60.60 116.3  4.38 3n
Probably unchanged.
10912 S 2244 +0°3816
1705475 + 0%!' 6.8-7.0 A2
59.550  281°2  0"38
59.566  283.9  0.34
59.613  286.6  0.36
59.656  289.4 0.3
59.663  286.7  0.32
61.483  285.8  0.30
61.497 287.7  0.32
61.551  282.2  0.36
61.556  286.0  0.30
62.450  287.6  0.29
62.466  288.7  0.31
62.553  291.6  0.31
62.600 286.5  0.29
59.61 285.6  0.35 5n
61.52 285.4  0.32 &n
62.52 288.6  0.30 4n

The longer arc makes dp = 070039.

10916 B 1299 +10°3337
170s5™ +10°58" 8.8-8.8 K5
59.656  343°5  Q"12
59.660  348.2  0.12
60.523  357.4  0.13
60.601 351.8  0.14
60.618  353.0  0.15
59.66 345.8  0.12 2n
60.58 354.1  0.14 3n
Baize's orbit (1959) gives the residuals:
59.66 8% 0"00
60.58 - 7.9 +0.01
10938 Hu 190 -13°4807
17Ms55™9 -13°%" 9.8-11.1 GO
60.609  164°8  0"S4
60.618  164.4  0.66
60.621  165.2  0.63
60.62 164.8  0.61 3n
Motion in both coordinates making dp = 0'0ll.
Kui 84 +5°3562
175670 + 4°28" 10.9-11.5 K8
60.598  350°8  O"14
60.606  351.5  0.15

60.609 355.6 0.14

60.60 352.6 0.14 3n
No clear evidence of motion so far.

10954 Hu 1185 +32°3024
1757™ +32°28" 9.6-10.6
59.656 36°3  0V12
59.660 348 0.13
59.663 36.3  0.15
59.66 35.8  0.13 3n

The period may be short!

36

10977 B 47 -10°4583
1758™7 -10°14" 8.5-10.5 GO
59.638 30929 091
59.640 305.3 0.86
59.663 304.4 0.84
59.65 306.5 0.87 3n
Change in both coordinates making dp = 070037.
10990 B 1125 68 Oph
1705972 + 1°18° 4.6-9.2 A2
59.550 6523 065
59.566 70.8 0.70
60.609 69.3 0.58
59.91 68.5 0.64
The longer arc makes dp = 07009.
11002 B 635 +1°3565
18M0%2 +1°37" 9.5-10.5 AS
60.609 12291 156
60.615 120.0 1.59
60.61 121.0 1.58 2n
Very slow angular increase.
11006 OZ 349 +83°527
18M0%9 +83°54" 8.1-8.6 G5
59.656 57°1 028
60.523 57.4 0.26
61.250 67.8 0.27
61.567 68.3 0.28
61.571 65.6 0.27
60.09 57.2 0.27 2n
61.46 67.2 0.27 3n
The residuals from Heintz' orbits (1962)
I 1I
60,07 +18%2 +0'00 +15°8 +0"05
61.46 +26.0 +0.06 +23.6 +0.06

show that further correction of the elements
is required.

11010 S 1127 +44,°2812
18M%0 +4°14" 7.2-9.3 F2
62.686 88°1  0"83
62.689 90.5 0.86
62.707 91.3  0.93
62.710 87.2  0.90
62.70 89.3  0.88 4n
The longer arc makes dp = 07024,
11022 Es 1416 +44°2813
18M1% +44°42" 11.0-11.2
60.598 72°9 167
60.601 75.4  1.80
60.606 76.2  1.62
60.60 764.8 1.70 3n
Unchanged.
11023 22275 +39°3308
18017 +39°21° 9.3-9.5
59.651  157%  0"31
59.660 155.6  0.28
60.615  155.8  0.34
60.621  158.6  0.28
64.418  159.4 0.30
60.99 157.4  0.30 5n

Larger change especially in angle indicating
dp = 0Y009. A pair to watch as it closes in.

11060 0341 +21°3302



18h3™7 +21°26"

59.656 9128
59.660 96.1
59.663 95.9

7.2-8.5 GO

019
0.16
0.18

59.66 94 .6 0.18 3n
My orbit (1951) gives the residuals +6°7 and
-0.01.

11067 Ho 79 +33°3025
187%™ +33°25" 10.8-10.8
59.663 2223 037
59.687 22.1 0.40
60.523 24,5 0.35
60.526 26.4 0.41
60.529 21,0 0.37
60.19 23.3 0.38 5n
To the increase in angle corresponds dp = 070026.
11068 Couteau 8 +13°3524
18M™s +13°59° 10.2-10.4
61.571 13027 069
61.583 128.7 0.68
62.450 131.3 0.69
62.600 129.0 0.76
64.418 126.6 0.71
62.52 129.3 0.71 5mn
Little change so far.
11071 Hu 1186 +38°3077
18" +38°24" 8.7-8.8
61.256 10092 033
61.512 99.1 0.35
61.567 94.3 0.34
61.571 95.3 0.38
62.686 9 .8 0.36
62.689 93.6 0.40
62.710 90.2 0.39
62.718 89.2 0.36
62.713 95.2 0.39
61.48 97.2 0.35 4n
62.70 92.6 0.38 5n
Heintz' orbit (1964) gives the residuals:
.48 + 092 -0’01
62.70 + 1.2 +0,.02
11079 AG 216 +3°3596
180s™ +3°17° 9.8-9.9
60.609 8998 2443
60.612 89.2 2,51
60,61 89.5 2.47 2n
No definite change.
11080 OX 524 +19°3533
18"573 +19°39" 7.7-9.0 A2
59.656 26520 014
59.660 271.3 0.14
59.663 270.5 0.13
60.606 266.7 0.15
60.609 267.8 0.15
60.04 268.3 0.14 5n
My orbit (1960) gives the residuals
+6¢7 and +0"01,
11098 Hu 314 +18°3566
18M6™ +18°38" 8.6-8.7 A0
62.450 11528 033
62.466 112.2 0.34
62.600 115.2 0.30
62.51 114 .4 0.32 3n

The longer arc makes dp =

0.0045.

11111 S2281
1807™y + 3°59°
61.571 33°8

61.580 32.4
61.588 33.7

036
0.34
0.34

61.58 33.3
Heintz' orbit (1959) give

+16%6 and +0'02,

0.35

73 Oph
5.9-7.4

3n

s the residuals

11127 8132 -19°4886
18M8™3 -19°52" 6.9-7.3 A2
62.689  200°1 1742
62.707 197.8  1.60
62.718  198.8  1.67
63.33%  199.7  1.55
62.86 199.1 1,56 4n
The longer arc makes dp = 0'016.
11149 Ho 82 +33°3044
180979 +33°26" 6.4-6.7-9.8 A2
AB = B 2545
59.656  246%  0"12
59.663  240.5  0.12
60.523  246.8  0.11
60.526  244.3  0.13
60.529  242.9  0.13
60.18 264,2  0.12 5n
AB - C
59.656  219° 0181
59.663  218.3  0.83
60.523  219.8  0.75
60.526  216.8  0.70
60.529  218.5  0.85
60.18 218.5 0.79 5n
The slow change in AB-C indicates a dp = 0"006.
11163 Hu 65 +84°409
18P0 +84°36" 9.7-10.5 G5
62.689  262%  2"01
62.706  264.8  1.89
62.707  260.2  1.91
64.736  263.3  2.03
63.21 262.7  1.96 4n
The longer arc makes dp = 07021,
11170 B1091 +38°3109
181079 +38°35" 9.4-9.4 F8
60.601  346°2  0"31
60.615  347.6  0.34
60.61 346.9  0.32 2n

The"slow decrease in both coordinates makes dp
= 07005,

.

11188 A 1376
18M12™ +52°41"
62.704 33%

+52°2166

10.1-10.1 A3

026

Hardly changed in 56 years.

11225 Hu 1291
1811475

+36°24 "
59.687 303°7 0734
60.523 300.3 0.34
60.526 301.2 0.31
60.529 303.5 0.30
62.707 300.9 0.30
60.79 301.9 0.32

In

+36°3076
9.3-10.0

5n



Both cootdinates slowly decrease indicating

+26°3211
10.2-10.5

dp = 07006,
11234 A 241
180152 +26°39"
59.550 28920 074
59.640 290.9 0.59
59,60 290.0 0.66
Hardly changed in 58 years.
11239 A 577
18P15™8  443°54¢
58.658 28726 0.88
59.616 291.8 0.81
59,656 286.7 0.80
59.660 290.5 0.86
60.523 290.5 0.70
59.62 289.4 0.81
Little change after 56 years.
11247 A 578
18716™3  +43°49"
AB
58.658 3097 0'23
59.656 309.8 0.28
59.660 307.0 0.27
60.523 307.8 0.28
60.529 306.5 0.24
59.81 308.2 0.26
AB-C
58.658 169°1 1784
59.656 168.9 1.86
59.660 167.8 2,01
60,523 168.3 1.89
60.529 169.4 1.94
59.81 168.7 1.91

2n

+43°2936
9.1-12.6

5n

+43°2938
9.2-9.9-13.4

5n

5n

The 80° decrease in the angle of the close

pair in 57 years makes dp = 070036. There
is no appreciable change in AB-C,
11260 Hu 197 +10°3473
18M7%3  +10°15° 8.5-9.6 GO
59.550 21432 037
59.663 211.5 0.41
60.598 216.0 0.44
60.601 215.6 0.43
62.450 212.1 0.36
62.466 212.5 0.44
62,553 216.2 0.41
62.600 213.0 0.45
60.10 214.3 0.41 4n
62.52 213.4 0.42 4n
Comparison with Baize's orbit (1955) gives:
. + 199 -0v03
62,51 + 5.9 -0.02
11284 Ho 430 +20°3750
18"19%5 +20°29" 9.8-10.3 AS
59.553 19393 241
59.566 194 .2 2.34
59.613 194.1 2.46
59.640 196.0 2.42
59.59 194 .4 2.41 4n
No change since 1890,
11300 Hu 581 +14°3507
18120% +14°57* 8.8-9.4
59.663 126°%9 034
59.687 128.8 0.33
60,526 126.8 0.33
60.529 128.0 0.32

38

11344 Hu 66

62.707 12729 0%Y30
60.62 127.7 0.32 5n

Residuals from Baize's orbit (1957) are
-323 and +0'02,

11305 A 700 +45°2702
1821% +45°3" 10.0-10.1
60.523  106°1  0"13
60.529  108.3  0.16
60.601 101.4  0.17
60.55 105.3  0.15 3n

The uncertainty of the quadrant makes the
large change hard to interpret.

11311 OZX 353 ¢ Dra
18M21%5 +71°19" 4.4-6.1 AO
60.529  301°2  0"27
60.601  305.1  0.31
60.606  302.0  0.28
60.609  306.3  0.30
60.612  306.6  0.30
61.567  304.7  0.28
60.75 304.3  0.29 6n

Since 1856 the angle of this long period binary

has decreased by 120° and the distance has
closed in, but the orbit is still quite
indeterminate.

11313 Ho 83 +27°3010
1812175 +27°29" 9.4-9.4 A3
61.912  101°2  0"80
62.553  98.4  0.79
62.686  102.5  0.85
62.710 104.1 0.77
64.736  100.6  0.98
62.92 101.4  0.84 5n

To the slow increase in both coordinates
corresponds dp = 07012,

11324 AC 11 -1°3486
18h22™ - 1°36' 6.8-7.0 F5
59.550  358°8  0"80
59.553  358.0  0.88
59.560  360.0 0.70
59.566  359.7  0.70
591627  360.5  0.69
62.543  359.4  0.79
62.553  360.3  0.85
62.686  361.7  0.82
62.689  356.9  0.80
62.707  359.7  0.83
64.740  357.4  0.84
59,57 359.4  0.75 5n
62.99 359.2  0.82 6n
Residuals from He1ncz' orbit (1950) are:
59.57 +2°1  +0"04
62.99 +2.0 +0.09
11339 B 1203 +0°3931
18M23%5 + 0°5° 7.6-7.8 A3
59.663  134%2 031
59.679  133.2  0.34
59.687 131.6  0.34
60.526  135.8  0.34
60.529  133.1  0.33

2 133.6 0.33 5n
The 65° increase in angle since 1890 makes dp
= 070029.

+,8°2692

18M24%0 +48°44 " 7.9-8.1-8.2 G5



AB
60.523  266°1  0"40
60.526  263.8  0.40
60.529  266.9  0.36
60.53 265.6  0.39 3n
AC
60.523 19%  0"72
60.526 184  0.80
60.529 18.6  0.87
60.53 18.8  0.80 3n
Both pairs indicated the same dp = 070041,
11366 B 464 +6°3780
18025™ + 6°31" 9.0-10.0 A3
60.595  109°0  1"20
60.609 108.3  1.08
60.615  108.0  1.08
60.61 108.4  1.12 3n
Hardly changed in 84 years.
11385 Hu 320 +16°3515
18%26™ +16°12" 9.7-10.1
60.592  145%  2"03
60.595  145.7  2.02
60.601  145.6  2.00
60.60 145.6  2.02 3n
Unchanged in 59 years.
11387 A 581 +4°3760
18M26™ + 4°6" 8.9-9.4 B8
61.571  116°9  0"37
61.580 115.5  0.36
61.588  110.0  0.41
61.58 114.1  0.38 3n

The increased angle indicates a dp = 070042,

11454 Hu 322
h

+17°3627

18M31% +17°42" 7.7-7.9-8.0 FS
AB
59.656 5650  0"10
59,660 61.1 0.10
60.606 <0
AB - C = 32339
59.656 275°%6 204
59.660  273.2 2.10
60.606 274.6 2.08
.97 274.5 2,07 3n
Slow decrease in distance.
11479 0% 359 +23°3385
18133 +23°34° 6.4-6.7 KO

61.220 18°8 047
61,512 16.4 0.52
61.551 17.3 0.56
61,560 15.0 0.49
61.567 16.0  0.51
62.553 16.1 0.55
62.600 18.9 0.56

16.9

0.52 7n

61.79
Arend's orbit (1951) gives the residuals

+$9 and +0"05.
11484 0OZ 357

181337 +11°1"
59.679  132%
59.687  137.0
60.500 132.4

+11°3518
8.1-8.1 A2
0729
0.28
0.30

39

60.526 13627 028
60.529 132.3 0.28
62,707 127.3 0.31
62.710 129.9 0.28
62.718 132.8 0.29
62.723 128.5 0.33
61.31 132.2 0.29 9n
Florsch's orbit (1955) gives the residuals
+706 and -0%"02,
11502 Hu 247 +10°3588
18M34™ +10°14" 9.7-10.0 A2
59.663 2771 o044
59.679 25.5 0.39
60.526 26.6 0.46
59.96 26.4 0.43 3n
The slow decrease in angle makes dp = 0'0027.
11508 Hu 70 -11°4692
18"35M0  -11°24° 9.2-9.7 F8
59.663 20650 056
60.529 204.6 0.48
60.10 205.3 0.52 2n
The longer arc confirms dp = 0"009.
11524 Hu 198 X Oph
18M36%0  + 8°%7" Var-8.6 M
59.550 14622 037
59.556 143.8 0.38
59.663 146.7 0.40
60.606 145.6 0.40
62.707 141.8 0.44
62.710 143.4 0.39
62,713 145.7 0.38
62.718 142 .4 0.44
61.28 144 .4 0.40 8n

To the slow decrease in angle and increase in
distance corresponds dp = 0%0037.

11530 Ho 87
18"36™% +16°30"
59.656  185°3
59.660  179.6
59,663  187.1
60.000 181.1
60.519  190.2
60.526  184.9
60.598  185.7

+16°3572
8.4-8.4 GS

030
0.28
0.32
0.30
0.28
0.27
0.29

60.09 184.8

0.29
The longer arc makes dp = 0"0037

11560 2364

181387 +24°39"
61.560  175°5
61.563  175.4
62.543  175.5
61.89 175.5

The proper motion is too small to establish the
The relative motion
corresponds to dp = 0%020.

physical connection.

11574 A 2988

18"38%9 +24°47"
59.663  216°1
60.523  219.6
60.529  219.2

+24°3491
8.1-10.3 Ko

947
9.44

9.36

9.42 3n

+24°3493
8.6-8.6 AS
0716
0.14
0.17

60.24 218.3

0.16 3n
Couteau's orbit (1961) gives the residuals

+3%4 and 09700,
11579 X 2367

+30°3271



1873974 +30°15" 7.4-7.9 G5 61.567 31322 0v27
62.207 308.5 0.28

-] "
g2.707  19:2  O.3 60.75  315.7  0.27 9n
62.713 €95 0.38 Comparison with my orbit (1960) gives the
62'718 66.2 0.37 residuals -0%% and +0703.
62.71 67.8 0.35 4n 11683 Hu 584 +15°3566
The re51duals from Baize's orbit (1950) are h
+5%8 and +0%02 1874572 +15°34" 9.9-9.9 F5
11584 0OZX 363 +77°702 60.621 2523 0"39 1In
ho.m No certain change.
1873978 +77°38' 7.6-7.8 FO
11687 Hu 252 +9°3873
60.529 12826 016 h
60.601  125.6  0.20 184574 + 9°12' 9.2-9.7 B9
60.606 129.3 0.15
60.609 129.7 0.16 gO.ggg 15923 0?1;
0 152.,7 0.1
60.59 128.3 0.17 4n ‘ *
Clear orbital motion corresponding to dp = 60.606 158.1 0.12
0'0056. 60.60 156.7 0.13 3n
The longer arc makes dp = 090057.
11593 B 2546 +34°3285
h, m 11717 Hu 936 +33°3212
1874073 +34°42" 6.5-7.5 BS h
1874679 +33°58" 9.4-9.7
59.656 2557 0'12
59.660 249.1 0.14 60.592 10122 1V70
59.687 258.2 0.15 60.595 100.2 1.84
60.519 255.6 0.14 gg.ggg 10%.3 1.79
. 102.1 1.82
59.88 254.6 0.14 4n 60606 1008 186
11617 X 2369 +2°3668 60.60 101.1 1.80 5n
h, .m Unchanged in 56 years.
1874154 + 2°34! 8.2-8.7 GO
11769 Hu 199 +11°3642
59.550 8672 0"59 h
59.553 8.4  0.67 1874978 +11°%44" 9.1-9.5 F5
59.556 86.4 0.56
59.632 88.4 0.64 59.613 357%0 0.70
59.640 84.3 0.63 59.679 355.3 0.66
62.543 87.3 0.63 62.543 354.4 0.77
62.689 85.0 0.69 62.553 350.8 0.65
62,702 85.0 0.64 62.689 349.9 0.74
62.718 83.2 0.64 64.730 356.8 0,80
64.736 85.9 0.65 64.736 352.0 0.80
61.33 86.0 0.63 10 n 62.36 353.7 0.73 7n
The longer arc makes dp = 097010. To Ehe 2ncrease in distance corresponds dp
= 070094 .
11640 Z 2375 +5°3941
h, .o 11791 A 93 -5°4798
187430 +5°27! he m
18751.0 - 5°36"' 9.4-10.0 G5
AB = Fin 332 6.5-6.7 AO : 6 o'
° " 1.571 127°¢ .65
60.523 14076  0.14 61.580  130.1  0.55
60.526 135.5 0.12
61.583 129.0 0.62
60.529 138.2 0.14 61.710 1245 0.68
60.598 139.3 0.15 =
60.601 138.0 0.14 61.61 127.8 0.62 4n
60.606 137.7 0.14 W1lson s orbit (1954) gives the deviations
60.56  138.2  0.14 6n +817 and +0103.
CD = Fin 332 7.5-7.5 A0 11818 J 1275
60.523 13078 013 18N5275 + 7°11"' 9.5-10.5
60.526 135.8 0.12
60.529 133.9 0.12 61.551 200°1 2712
60.598 133.4 0.14 61.567 202.1 2,19
60.601 130.4 0.14 61.580 201.0 2.08
60.606 130.4 0.14 61.588 200.3 2.18
60.56 132.4 0.13 6n 61.57 200.9 2.14 4v
No certain change.
11680 Hu 1191 +38°3292
h 11842 A 2192 +3°3836
18"4479 +38°18' 8.6-9.1 G5 h-m
187533 + 3°23! 7.7-7.7 A2
59.660 31625 0,27
60.519 318.8 0.25 59.663 14123 0728
60.523 318.5 0.28 59.687 145.7 0.27
60.526 317.7 0.28 60.500 143.9 0.27
60.529 320.3 0.26 60.503 142 .8 0.29
60.601 312.7 0.28 60.523 145.7 0.29
60.621 315.4 0.28 60.526 142.9 0.27
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60.23 14327 0.28
Heintz'orbits 1 and 2 (1963) give the
residuals:

1) +43%5 +0''05

2) +4.0 +0.05
11869 32422 +25°3672
1875571 +26°2° 8.0-8.1 A0

61.220 8420 084

61,512 85.5 0.86

61.551 87.2 0.86

61.567 82.2 0.94

61.571 83.8 0.89

61.48 84.5 0.88 5Sn
The longer arc reduces dp to 090029.
11897 X 2438 +58°1849

18h56T6 +58°9" 6.8-7.4 A2

59.613 1099 092

59.616 12.3 1,01

59.620 10.2 1.06

59.640 12.1 0.90

59.676 13.1 0.90

60.592 12.8 0.91

59.78 11.9 6n
The two orbits by Jastrzebski (1958 and 1959)

0.95

give the same residuals +5%°8 and +0714.

11923 Mlb 414 +67°1105
18h58T1 +67°11" 10.1-11.3 G5
59.616 14892 193
59.638 147 .8 1.94
59.641 148.9 2.15
59.63 148.3 2,01 3n
Change questionable,
11939 J 1280
187589 42201 9.7-9.7
60.598 10826 3477
60.609 108.9 3.84
60.60 108.8 3.80 2n
Unchanged.

The star was identified in the Paris astro-

graphic cata

ogue as +22°

and +21°, gOm No.

18hsem  No. 437

11947 B 973 +8°3945
18M59™3  + 8°40" 9.9-12.8
58.582 3502 148
60.601 351.7 1.52
64.730 352.9 1.54
61.30 351.7 1,51 3n
CD = Howe 45 12.3-12.8
60.601 26072 309
64,730 260.2 3.23
64.736 259.0 3.24
259.8 3.19 3n
No definite change in either pair.
11956 2 2437 +18°3920
185977 +19°" 8.2-8.4 G5
59.553 43235 0.70
59.556 39.1 0.70
59.613 39.1 0.80
59.627 41.1 0.73
59.640 43.5 0.70
59.60 41,3 0,73 5n
The longer arc makes dp = 01008,
11960 A 1388 +52°2321
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1805979

60.609
60.618

60.61
Unchanged.

+53°7"

261%
261.1 1

261

9.1-13.6
5709
2.19
5.14 2n

The 0"058 yearly proper motion

proves the physical connection.

11974 A 2195 +1°3861
19"0™3 + 1%2' 8.1-11.9 KO
59.632 4126 213
59.638 43.8 1.99
62.543 44 .6 1.86
62.689 41.3 2.09
61,13 42,8 2.02 4n
The change is mostly in angle making dp =
0'011.
11979 Hu 757 +52°2326
19"0™9 +52°11" 9.2-9.8
BC
59.660 34623 o111
60.529 346.0 0.11
60.601 343.8 0.11
60.606 341.7 0.12
60.618 342.9 0.11
60.40 344,1 0.11 5n

To the large change in both coordinates
corresponds dp = 0.0053.

11998 A 2992 +26°3437
197178 +26°37" 9.8-9.8 F8
60.529  118°3  0"19
60.606  115.3  0.24
60.609  118.9  0.19
60.58 117.5  0.21 3n

Orbital motion of indeterminate nature so far.

12013 J 1209

19"2% +34°2" 9.5-10.0
60.598 15524 476
60.615 155.2 4.88
60.61 155.3 4.82 2n
Unchanged. The two components are in the
astrographic catalogue 33°57440 and 57491.
12017 J 478 +12°3794
1972 +12°57" 11.1-11.2
60.615 34378 170
62.689 345.6 1.69
62.707 346.5 1.89
62,00 345.3 1.76 3n
Unchanged.
12045 Ho 441 -12°5283
197475 -12°%5" 11.3-11.3
59.627 20421 2429
59.638 205.5 2.49
61.560 203.0 2,29
61.580 201.7 2,23
60.60 203.6 2.32 4n
To the large increase in distance would
correspond a dp = 0'025. Probably optical.
12123 A 150 +20°4067
1978™2 +20°25" 9.5-9.6 A0
59.640 11323 046
59.687 112.9 0.52
60.529 110.5 0.53



60.606

110%9 051

60.12
To the increase

111.9 0.50 4n
in both coordinates corre-

sponds dp = 07004,

12126 A 95
1908™3
60.744

61.710
61.716

-7°4876
- 7°31' 7.4-7.8 GO
101%3 0%23
100.9 0.26
99.2 0.27

61.39

100.5 0.25

3n
Van den Bos's orbit (1960) gives the small
residuals +0°5 and +0"01.

121446 A 1391 +54°2095
1909%5 +564°24 9.0-9.5
59.656  126°8  0"16
60.526  130.3  0.19
60.609 128.6  0.19
60.26 128.6  0.18 3n
Motion in both coordinates making dp = 0%70018.
12145 Secchi 2 +38°3466
19h9Ts5 +38°42" 8.3-9.3 KO
59.656  243°8  0"13
59.660 238.6  0.14
§0.523  241.1  0.12
59.95 241.2 0,13 3n

Baize's orbit (1961) gives the residuals +21%7

and +0"02 showing that the orbit has to be

improved.
12147 B 1204 +2°3815
19M975 + 2°32" 7.4-7.7 B9
59.687  189°7  0"30
60.615  187.5  0.28
60.774  193.5  0.31
62.689  193.7  0.32
62.701  192.0  0.34
62.704  193.1  0.33
61.53 191.6  0.31 6n

I never felt doubt about the quadrant and

estimated Am =

0.3. The change is very slow.

12166 A 264 +24°3677
19h10?6 +24°29! 8.,0-13.,5 F5
AB
58.655 289% 345
60.529 290.9 3.43
60.615 288.7 3.49
62.710 289.3 3.60
60.63 289.6 3.49 4n
Marked increase in distance without change in
angle.
AC 8.0-12,5 F5
58.655 623 2928
60.615 4.8 2.43
59.63 5.6 2,36 2n
Probably optical system
12187 Hu 335 +19°3949
19M1%%  +20°7" 8.0-11.7
58.655 222% 0760
62.710 219.9 0.53
60.68 221.2 0.56 2n

Hardly changed since 1901,

12201 Z 2484
19M10™

+18°3998

+18°59" 7.9-9.4 F8
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59.553 23199 239
59.556 231.3 2.27
59.627 234.9 2,38
59.640 233.8 2.38
59.59 233.0 2,36 4n
The longer arc makes dp = 07013.
12246 2 2491 +28°3268
19M14T2  428°11° 8.4-9.7 A2
59.556 22432 128
59.638 226 .4 1.24
59.687 226 ,6 1.23
59.63 225.7 1.25 3n
The longer arc confirms dp = 070061,
12258 A 363 +7°4011
19M14% +7°19" 8.6-13.5 B9
57.623 1708 202
60.615 172.1 2.15
59.12 171.4 2,08 2n

No definite change.

12261 A 1392
191478

59.656
59.660
59.687
60.523
60.526
60.609
60.612

60.18

+54°2113

+54°52" 8.8-9.0 KO
8329 043
79.4 0.42
83.8 0.43
80.3 0.40
83.1 0.44
78.3 0.43
18.3 0.41

81.0 0,42 7n

To the slow change in both coordinates
corresponds dp = 07004,

12274 A 1176 +9°4051
19M15%3 +10°9" 9.8-10.8 A0
60,609 10630 1102
60.615 105.0 1.05
60.61 105.5 1.04 2n
Unchanged in 55 years.
12296 X 2509 +62°1702
1901674 +63°7" 7.2-8.3 FS
59.613 33198 156
59.616 333.0 1.66
59.627 334.2 1,77
59.640 332.7 1.66
59.62 332.9 1.66 4n
The longer arc makes dp = 07015.
12366 B1129 +52°2400
19M20% +52°17° 7.7-7.7 AS
59.660 322°% 0"23
60.526 323.7 0.19
60.601 321.8 0.24
60,609 320.5 0.21
60.615 320.4 0.24
60.621 322.7 0.23
0. 321.9 0.22 6n
To the slow decrease in both coordinates
corresponds dp = 0.004.
12412 0Z 373 +46°2681
19122 +46°20" 7.4-10.8 A0
59.616 234°% 211
59.627 235.2 2.12
59.638 235.4 2.14
61.220 235.8 2.23



61.567 23523 2409
60.33 235.2 2.14 5n
Hardly changed in 103 years.
12452 A 1181
19%24%  +11°58"

61.710 199%0 0u72
61.771 198.7 0.75
62.543 197.5 0.69

62,01 198.4 0.72 3n
To the increase in distance corresponds dp
= 070027.

+11°3842
6.9-9.1 A0

12488 A 1650 +15°3827
19P26™ +16°11" 9.5-9.5 F8
60.529  56°7  0V17
60.606 552 0.17
60.57 56.0 0.17 2n

Change immaterial after 53 years.

12515 A 1653 +12°3929
1902773 +12°18" 8.0-9.2 A3
60.609  226°0  0"22
60.618  222.2  0.25
60.61  224.1  0.24 2n

Without change in distance the angle has
dﬁgggased by 78° since 1907 making dp =
07003.

12552 A 712
1929 +56°32°
59.656  108°9  0"13

59.660 109.4 0.14

. 109.2 0.14 2n
It is difficult to ascertain the quadrant in
such a close pair. The period is probably of
the order of a century.

+56°2250
7.3-7.8 A0

12557 Z 2536 +17°3992
191297 +17°41" 8.4-11.4 GO
59.638 98%  2"04
59.640 98.1  2.02
59.646 95.6 1.88
60.539 9.6  1.99
60.609 9.3  1.89
60.01 97.0 1.96 5n

Without change in distance the angle has in-
creased by 60° since 1831 making dp = 0"019.

12567 A 713 +47°2854

19M29™g +47°22°

59.687 25424 0748
60.687 252.4 0.44
60.526 256 .6 0.45
60.609 255.5 0.46

60.38 254.7 0.46 4n
To the increase in both distance and angle
corresponds dp = 0009,

7.7-8.2 A3

12577 Hu 951 +63°1530
19730™3 +63°31" 9.4-9.6 F
59.656 59°1  0"16
59.660 60.4  0.16
60.526 59.1  0.14
60.609 61.7  0.14
60.11 60.1  0.15 4n

Fairly rapid orbital motion. The longer arc
reduces dp to 07006.
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12600 Ho 108 +33°3499
19031% +33°22° 9.0-9.0 F8
60.609 46°2  0"19
60.618 44.0  0.17
60.61 45.1 0.18 2n

The measures are too scarce to bring out the
nature of the motion.

12618 A 597 +42°3382
190322 +42°15" 8.4-10.9 GO
62.689  108°3  1"82
62.701 111.1  1.80
62.704 109.1 1.91
62.710 108.4  1.92
62.70 109.2  1.86 4n

To the change in both coordinates corresponds
dp = 07035, The 0'075 proper motion estab-
lishes the physical connection.

12631 A 162 +23°3699
19M327g +23°22" 8.9-8.9 A0
58.601  231°7  0"19
60.606  235.7  0.22
60.609  233.6  0.20
60.615  231.9  0.23
60.11 233.2  0.21 4n

The angle has increased by a quadrant in 60
years., The longer arc makes dp = 0'003.

12648 A 163 +22°3738
19"33% +23°9° 9.8-9.9 FS
58.601  158°3  0"16
60.609  154.1  0.12
60.618 155.9  0.14
59.94 156.1 0,14 3n

The marked decrease in both coordinates makes
dp = 07005.

12673 A 1655
197347 +14°23"

59.627 7020 1781
59.638 67.9 1.75
59.646 67.4 1.90

59.64 68.4 1.82 3n
S&gYsincrease in both coordinates making dp =
0" .

+14°3975
9.6-10.0

12679 = 2544 +8°4163
190347 + 8°12' 8.5-10.2 A3
59.566  195%9  1%27
59.627 191.3  1.30
59.638  194.8  1.40
59.61 194.0 1.32 3n
Slow change making dp = 0008,
12729 A 864 +72°904
19736 +73°1° 9.5-9.7 F2
61.560 31% 1704
61.567 33.6 0.9
61.874 32,6 0.90
61.580 31,5  0.98
61.842 338  0.98
61.68 32,6 0,97 Sn

Slow change in both coordinates making dp =
0008,

12746 Hu 953
19M37™ +35°7°

+34°3645
8.8-9.2 GO



62.543 20421 0.77
62,633 206 .6 0.58
62,701 206 .4 0.66
62,704 203.3 0.67
62.710 204.4 0.64
62.66 205.0 0.66 5n
The slow change in both coordinates makes
dp = 07012,
12752 X 2556 +21°3862
1983793 422°8° 7.7-8.2 F2
62.543 675 o041
62.689 66,0 0.40
62,701 68.8 0.38
62.704 55,5 0.42
62.710 67.2 0.35
62.67 67 0.39 5n
Gunzel-Lingner's orbic (1956) gives the
residuals +13%7 and +0V07.
12803 X 2574 +62°1747
19%40%  +62°33" 8.1-8.1 F5
58.650 22399 0928
59 .656 225.3 0.30
59,660 227.7 0.31
59.687 225.2 0.26
60.601 229.4 0.30
60.609 224.,0 0.29
61.567 227.7 0.30
61.574 233.8 0.30
61.580 230.5 0.34
61.588 231.1 0.35
59.81 225.9 0.29 6n
61.58 230.8 0.32 4n
The change since 1832 makes dp = 070095,
Kui 94 +39°3878
19%0%2  +40°8' 6.5-7.8 A3
59.656 13428 025
60.618 135.4 0.28

60.14

135.1 0.26

2n
The change since 1937 makes dp = 0V0ll.

Kui 95 = Ross 165

19"43™

+27°2! 12.7-13.6 Ma
24236 0794
246.1 0.80
247 .4 1.06

59.64

0.93 3n
The angle has increased by 100° since 1934.
The period is probably less than a century.

245.4

The corresponding dp is 07057,

12898 A 600 +43°3352
19%4T0 w3022 9.5-10.0
60.526 3028 0734
61.567 32.9 0.32
61,710 34,5 0.32
62.701 36.5 0.29
62.710 36.4 0.28
61.84 34.2 0.31 5n
To the slow increase in angle corresponds dp
= 070025.
12910 J 1335 +19°4145
19M%4™3 +19°16" 11.2-11.3
60.615 17672 1V14
60.618 180.5 1.03
60.621 180.7 0.91
60,62 179.1 1.03 3n
Unchanged since 1914,

Van_de Kamp +31°3767
19M%44™ +31°54" 10.0-11.0 MO

61.560 13327 3943

61.57 132.6 3.54 5n
The change is nearly all in increased distance
and corresponds to dp = 07083, The period
will be long.

12927 A 717 -2°5116
19045™ - 202 9.4-10.9 F8

58.669 9822 046
61.710 99.6 0.50
62,701 99.2 0.40

61,03 99.0 0.45 3n
ggOSZS slow increase in angle corresponds dp =

12937 Hu 347 +18°4242
19M%5%% +19°9" 8.7-11.7 F5

58.669 335% 1718
61,710 333.6 1.37
62.689 334.0 1.35
62.701 332.1 1.27
62.707 328.1 1.20
64.730 331.3 1.31

62.20 332.4 1.28 6n
ghgoglow change in both coordinates makes dp =

12961 A 1658 +14°4048
19M46™ +14°56 8.2-8.5 FS

60.606 31822 0%30
61.710 318.0 0.27
62.689 320.3 0.29

61,67 318.8 0.29
Residuals from Couteau's orbit (1961) are
+6°4 and +0.06,

12972 OS 387 +34°3727
19M%678 +35°11" 6.9-7.9 F5

62.543 20426 0749
62.689 204.0 0.46
62,701 200.0 0.52
62.704 200.4 0.53
62.707 200.5 0.58
62.718 201.7 0,51

62,68 201.9 0.52 6n
Baize's orbit (1961) leaves the residuals
+2°5 and 0700.

12973 AGC 11 t sge
1914678 +19°1° 5.4-6.4 A2

60.606 18371 0424
62.695 180.8 0.29
62.701 178.6 0.25
62.710 183.2 0.27
62.718 177.1 0.26

62 29 180.6 0.26 5n
Finsen's orbit (1937) makes the residuals
4697 and +0V03.

12986 A 718 +44°3261
19M% 7% H4°15" 8.2-8.7 B8
BC
59.660 47% 028



59.933 4825 031
60.526 48.2 0.28
61,574 46 .4 0.29
62,701 48.1 0.27
60.88 47.7 0.29 5n
Hardly changed in 57 years.
12993 Hu 349 +16°4023
19%7%7  +16°54" 8.3-12.7 B9
59,640 234%4 257
59.643 236.3 2,49
59.682 236.6 2.60
60.529 236.7 2.60
59.87 236.0 2.56 4n
Unchanged in 58 years
Djurkovic 13 Vul
1995173 423°57¢ 4.6-7.8 A0
61.560 24292 0176
61,567 239.3 0.72
61.571 239.5 0.68
240.3 0.72 3n
Unchanged so far.
13104 22597 -7°5102
19527 - 6°52° 6.7-7.8 F2
58.669 86°3 0748
60.774 90.5 0.41
62.543 90.8 0.46
62.689 85.5 0.43
62.701 86.0 0.43
62.707 90.4 0.43
61.68 88.3 0.44 6n
To the marked decrease in distance corre-
sponds dp = 09018,
13156 A 604 +4°4286
19%54™8 4+ 5°5° 9.3-9.4 F8
60.606 27438 0928
60.744 279.4 0.25
62.543 276.7 0.28
62.689 276.3 0.29
62.695 274 ,2 0.29
62.701 278.3 0.25
62.710 275.5 0.27
62,10 276.5 0.27 7n
The quadrant remained uncertain,
13169 A 606 +4°4292
19M55%6 4 4°48" 9.5-9.5 G5
62.543 28020 0.38
62.689 280.2 0.36
62.701 278.2 0.36
62.710 285.3 0.41
62.66 280.9 0.38 4n

The residuals from Baize's orbit are

+720 and -0V02.

+31°3876

9.0-9.4 G5
074
0.63
0.63

0.70

0.68 4n

Both coordinates have changed making dp =

13212 A 378
19M57% +31°58"
62.543  303°2
62.689  305.6
62.701  306.1
62.704  305.2
62.66 305.0
0006
13258 J 784
19%59%  419°9:

9.7-9.9

60,615 1597°9 235
60.618 159.6 2.29
60.62 159.8 2,32 2n
Unchanged.
Identified in the astrographic caﬁalogue as
+19°, 19h56™, No 183 and +20°, 20R0m, No 1176
which gives the corrected pos tion.
13262 81289 +37°3723
190592 437°34¢ 9.0-9.9 BS
60,609 56°7 0'69
60.615 58.3 0.80
60.618 55.8 0.69
60.621 57.2 0.72
60.62 57.0 0.72 4n
Hardly changed in 61 years.
13289 Hu 353 +19°4258
20M0% +19°57" 9.3-10.9
59.640 354706 047
61.574 352.7 0.54
61.710 353.0 0. 48
60.97 353.4 0.5
The longer arc makes dp = 0"00&
13304 A 1666 +14°4155
20M%o +14°55" 9.5-10.2
58.669 646 0%39
60.606 67.4 0.39
60,722 66.0 0.38
60.774 62.8 0.36
60.19 65.2 0.38 4n
Slow increase in angle.
13322 M1b 293 +68°1100
20019 +69°14" 10.1-12.3 F8
60.609 9227 483
60.618 93.6 4.89
60.61 93.2 4,86 2n

Probably an optical system,
of 1" in the distance since 1923 would corre-
spond an improbably large value of dp = 097075.

To the slow retrograde motion corresponds dp =

13401 A 867 +72°933
2005™3 +72°51" 8.1-13,1 G
59.640 14928 2'128
61.574 146 .2 2.37
61.588 147.2 2,23
60,93 147 .7 2,29 3n
Change doubtful.
13418 A 383 +41°3617
20%™ +41°53" 10.1-10.1
59.660 21623 0v33
61.567 212.0 0.33
61.574 213.5 0.36
60,93 213.9 0.34 3n
To the slow decrease in angle corresponds dp =
00034,
13449 3 2652 +61°1975
20872 +61°56° 7.2-7.5 A0
60.601 23923 031
61,580 238.9 0.33
61.710 240.6 0.31
61.754 236.2 0.32
61,41 238.7 0.32 4n

To the increase



00012,
13461 OF 400 +43°3513
20M8%6 +43°8" 7.5-8.7 G5
60.519  286°2  0"24%
60.526  286.1  0.27
60.615  285.2  0.27
62.70L  283.4 0.2
61.09 285.2  0.26 4n
Heintz' orbit (1963) gives the residuals
+7°1 and +0"04 .
13622 J 785
2011475 +33°56" 9.5-9.8
AB
59,613 26°8 290
59.638 25.0 2.93
59.643 27,0  2.71
60.588 2871 2.92
62.707 257 2.72
64.710 24.5  2.65
64.730 25.3  2.88
61.38 26.1 2.82 7n
AC 9.5-9.9
59.613 14% 1043
59.638 4.0 10.36
60.588 137  10.27
62.707 13.8  10.40
62.710 13.8  10.49
64.730 4.2 10,20
61.66 14.0 10.36 6n
Change questionable.
13641 A 1423 +36°3987
20M15™2 +37°16" 8.1-12.1 0
61.574  130°0 460
61.577 131.7  4.66
61.716  129.8  4.48
61.62 130.5  4.58 3n
Unchanged.
13647 Sei 1065 = J 1169
20M15% +31°51' 9.7-10.0
61.574 3%8 375
61.577 4.0 3.58
61.58 3.9  3.66 2n
Unchanged.
13650 J 1340
20M15% +17°48" 9,4-9.4
62.702  132% 193
62.707 133.8  2.00
62.718  134.7  1.86
62.71 133.7  1.93 3n

Unchanged in 48 years. The star was iden—
tified in the astroﬁraphic catalogue a

+18°, 20h16™ No 25,"prob. double" and +17°
20h13m No 272,

The star is erroneously called J 1440 in
Aitken's G, C, and J 1370 in the Lick Index
Catalogue,

13663 J 1147 = Sei 1073 +35°4058
20M16™1 +36°3" 11.0-11.7
62.942  133%  4"20
64.730 132.9  4.42
63.84 133.2  4.31 2n
Angle increasing.
13681 A 286 +34°3968
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20M1678 +34°57"
AB
60.618  106%  0"13
60.621  104.6  0.16
60.62 105.5  0.15

The angle is decreasing.

60.618

AB-C =986
240°8  4''56

Unchanged since 1880.

13686 A 1425

20"17%0 +38°7"
AB
60.618  272°3  0"19
60.621  275.9  0.17
60.62 274.1  0.18

Slow decrease in angle.

13728 A 1427
20"18%

+39°15"'
60.621 9226 0425
61.567 89.4 0.28
61.571 89.4 0.24
61.711 92.0 0.27
.37 0.

9.4-9.4-11.1

2n

In

+37°3879
8.5-8.5 Bl

2n

+38°4021
6.3-8.3 A0

61 20 26 4n
Muller's orbit (1954) gives the residuals

+422 and +0704.

13744 A 725 +ib°3436
200193 44027 9.3-10.1
61.571  238°8  0"29
62.701  239.4  0.36
64.903  237.3  0.30
63.06 238.5  0.32 3n
Muller's orbit (1955) gives the residuals
+3% and +0'05.
13830 B 432 +35°4102
20M22™9 +35°36" 9.0-10.3 F8
59.635  200°2 142
59.638  199.2  1.58
59.640  198.7  1.54
59.643  200.1  1.60
59,64 199.6  1.54
The longer arc makes dp = 0"010
13850 A 730 +59°2228
20240 +59°26 6.8-7.0 A0
60.609  349°5 022
60.621  343.2  0.24
64.905  337.3  0.20
64.947 339.1 o 22
62.77 342 22 4n
Baize's otbit (1955) gives “the small residuals
21°2 and +0'0
13869 A 293 +41°3752
20"25™1 H1°62" 9.6-9.8
59,608  119%  1"61
59,613  122.5 1.68
59.627  121.4  1.54
59.635  120.8  1.74
59.62 121.1  1.64 4n
Distance increased.
13894 A 610 +6°4543
20M26%6 + 6°59° 9.2-9.4 GO






63.13 + 122 0.00
14312 B66 +26°3995
20"46%0 +27°16" 8.5-9.0 FO
59.566 17023 127
59.613 165.8 1.37
59.627 167 .2 1.31
59.640 167 .4 1.36
59.61 167.7 1.33 4n
To the slow motion in angle corresponds dp =
00032,
14314 A 1434 +38°4235
20M%6™1  +29°%" -7.0-13.7 F5
60.595 25120 244
60.609 249.4 2.56
60.60 250.2 2.50 2n
Hardly changed. The bright component appeared
single (<0"10) on both nights.
14333 J 194 +10°4385
20%7%  +11°13° 10.2-10.2 K5
60.609 251°%1 044
60.618 250.6 0.44
62.543 245.0 0.50
62.701 241.5 0.47
64.740 237.3 0.55
60.61 250.8 0.44 2n
63.33 241.3 0.51 3n
Baize's orbit (1957) gives the residuals
+395 and +0"01, and -+:1 and +0"03.
14379 Ho 144 +19°4544
20050M +19°56" 8.0-8.0 FS
59.656 360299 0'26
59.687 358.2 0.25
59.939 360.6 0.28
60.588 361.4 0.30
60.601 361.7 0.30
62,543 357.3 0.25
62.701 351.8 0.26
62.704 357.0 0.31
62.710 358.9 0.27
62.718 355.2 0.27
64,733 349.6 0.29
64.740 349.2 0.31
60.09 0.6 0.28 5n
62.68 356.0 0.27 5n
64.74 349.4 0.30 2n
Slow orbital motion.
14412 A 751 +58°2187
2005275 +59°71 7.4-7.7 F2-A2
59.656 4436 022
59.660 41.5 0.20
60.606 40,0 0.19
60.609 41.8 0.23

42.0

60.13 B 0.21 4n
Heintz' orbit (1955) gives the small residuals

+091 and -0%01.

14473 A 755 +56°2516
20Ms557% +56°44" 9.2-9.3 B8
59.660  170°5  0"12
60.609 165.3  0.12
60.621  166.9  0.12
60.30 167.6 0.12 3n
Quadrant indeterminate.
14507 A 757 +47°3241
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200570 +47°22° 9.0-14.3
60.618 104°3 4"19
64.736 103.6 4,01
62.68 104.0 4,10 2n
Unchanged in 58 years.
14553 A 1687 +13°4599
20M59%7 +14°12" 9.8-10.0
60.218 184 % 0"54 1n
Unchanged after 53 years.
14585 31138 = Ho 282 +45°3374
21M% +5°39" 7.0-7.0 B8
61.771 192°1 0'28
62.701 186.1 0.24
62.704 189.4 0.26
62.718 193.5 0.24
64,905 189.8 0.25
64,947 191.0 0.23
63.29 190.3 0.25 6n
No evidence of change in 75 years.
14597 OZ 427 +30°4299
21M1% +30°52° 7.8-11.9 K2
59.566 151% 4276
59,613 152.2 4,58
59,624 152.5 4 .64
59,640 153.0 4.64
152.3  4.66 4n

To the slow decrease in distance corresponds
dp = 07016.

14660 Ho 149 -12°5913
2105™; -11°53' 10.0-10.0 G5
59.638 31750 088
59.690 319.6  0.74
50,643  319.6  0.75
59.66 318.7 0.79 3n

The change in both coordinates makes dp =
0008,

14662 Es 1452 +42°3978
210573 +3°10" 9.9-11.3
59.624 2025 243
59.635 23.6 2.32
59.640 20.5 2,23
59.63 21.5 2,33 3n
Hardly changed.
14666 OZ 527 +4°4615
210575 +° 57° 6.9-8.4 A2
59.685 20420 0'12
60.609 201.3 0.14
60.621 197.0 0.15
60.31 200.8 0.14 3n
Djurkovic's two recent orbits (1964) give the
residuals: I, +1239 +0"04
II. + 0.3 +0.04
The elements are still quite indeterminate.
14761 Hu 767 +15°4375
21hM1™ +15%6" 7.0-7.0 A5
59.687 13528 024
59.939 135.8 0.18
59.942 130.5 0.19
59.950 129.4 0.18
60.595 132.0 0.23



60.618 13322 0722
60.774 137.7 0.18
61.571 132.1 0.23
61.710 136.7 0.24
61.771 138.5 0.26
64.733 142.9 0.22
64.740 162.8 0.24
59.88 132.9 0.20 4n
60.66 134.,3 0.21 3n
61,68 135.8 0.24 3n
64.74 142.8 0.23 2n
Baize's orbit (1961) gives the representation
59.88 + 4°9 '/00
60.66 + 3.5 0.00
61.68 + 1.7 +0,02
64.74 + 0.4 -0.02
14766 A 884 +6°3231
217117 +46°42" 9.4-9.5 FO
59.624 150726 040
59.635 151.8 0.40
59.640 149.3 0.43
59.656 151.3 0.45
60.595 153.1 0.44
151.2 0.42 5n
To the slow angular increase corresponds
dp = 070035,
14775 A 883 -1°4131
21M12™ -1° 2 8.0-8.2 A0
60.621 13323 0v13
60.774 132.2 0.14
60.70 132.8 0.14 2n

Baize's orbit (1959) gives the residuals

+691 and -0"01.

14783 AC 19 +63°1708
21M12™ +64°12" 7.1-7.3 GO
59.613 254197 1912
59.616 254 .4 1.06
59.624 251.6 0.93
59.627 253.6 1,02
59.62 253.6 1.03 4n
No evidence of change in a century.
14830 Hu 368 +17°4542
21MsT  +18°18° 9.6-10.6
60.609 929 026
60.621 6.7 0.20
60.62 8.3 0.23 2n
Clear orbital motion indicating dp = 0'0045.
14839 £163 +10°4514
21M16™ +11°22° 7.2-9.1 GO
60.656 25027 0,83
60.722 254.5 0.99
60.765 255.3 0.95
60.71 253.5 0.92

Comparison with
+1°0 and +0%08.

14893 A 617
21M18M9

59.86
60.61

Baize's orbit

+10° 7'

9038 016
79.4 0.16
63.8 0.13
48,2 0.14
47.3 0.14
78.0 0.15
47 .8 0.14

3n
(1955) gives

+9°4786
7.7-7.7 F5

3n
2n

The quadrant is reversed from that given by
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Baize's orbit (1959), which gives the residuals:

59.86 + 1%8  +0'01
60.61 +1.5 +0.02
14926 A 764
2112079 +57°21"
59.624  344°5  1"10
59.635  347.7  0.98
59.638  345.6  0.99
59.63 345.9 1,02

+56°2564
8.4-9.6 G5

3n

The longer arc makes dp = 0'009.

15115 Hu 371

21033™ +24°14"
59.687 279°1 025
59.942 274 .2 0.26
60.588 277 .8 0.25
60.595 279.8 0.24
61.571 275.9 0.26
61,710 284.5 0.20
61.771 283.0 0.25
61.784 277.2 0.27
62.543 281.5 0.27
62.702 286 .6 0.27
62.718 285.4 0.28
62.940 288.6 0.26
62.959 289.3 0.29
64 .740 282.0 0.32
64.905 287.4 0.28
60.20 277 .7 0.25
61.71 280.2 0.24
62.77 286.3 0.27
64 .82 284 .7 0.30
Comparison with Baize's orbit
residuals:
60.31 + 5%2 +0'01
61.71 + 5.7 -0.01
64 .82 +6.1 +0.04
Kui 108
2107, +40°51"
61.571 2099 022
62.701 18.8 0.25
62.704 22,2 0.25
62.959 17.0 0.26
62.964  16.8  0.20
62.58 19.1 0.24

+23°4346
6.6-7.1 A3

n
(1960) gives the

77 Cyg
6.2-6.4 A0

S5n
Comparison with my orbit (1960) gives +17°8
and +0Y06 showing that the preliminary orbit

will have to be

improved soon.

15267 Ho 166 +27°4145
21%1™ +27°37° 8.8-8.9 FS
60.722 13628 032
60.765 139.5 0.30
60.768 139.3 0.29
62,940 137.2 0.32
62.959 137.3 0.32
62.964 133.2 0.35
64,730 129.3 0.36
64 .740 128.3 0.32
60.75 138.5 0.30 3n
62.95 135.9 0.33 3n
64.74 128.8 0.34 2n
Couteau's orbit (1958) glves the residuals:
60.75 - 235 -0"03
62,95 + 0.3 +0.01
64,74 - 1.0 +40.01
Couteau 14 +16°4612
2114778 +17°%" 5.5-7.5 F2
60.609 55°8 035
60,722 60.2 0.29
60.765 60.3 0.31



28.7?2 gg?z g?32 59.640 18324 123
g0.174 8% 93¢ 59.37  183.7  1.19 4n
61'716 63.4 0.32 To the increase in both coordinates corre-
61.780 68.1 0.31 sponds dp = 070034. The 0074 proper motion
61.842 66.2 0:33 confirms the plhysical connection.
g2.718 8.6 D.28 15426 @ 841 +53°2728
60.73 59.0 0.33 5n 21051™g +54° 2! 9.5-12.5
61.73 66 .4 0.33 4n
62.84 74.7 0.25 2n 59.631 19628 240
Rapid orbital motion is evident. 61.300 197.5 2.48
o 64.905 196.2 2.45
13363 Es 681 5372715 61.95  196.8  2.44 3n
21h47T9 539287 10.9-11.0 Unchanged after 81 years.
59.613 46°8 218 15444 Kui 62 +38°4636
9:8%  ars 2.1 21"52%  +38°28" 8.9-10.0 A0
59.640 47.3 2.28 60.765 53°7 176
59.63 47.4 2.18 4n 60.777 53.5 1.72
Unchanged in 51 years. 62.543 53.5 1.79
62.718 52.8 1.70
R ©
15373 Ho 467 +21°4630 61.70 53.4 1.74 4n
21h4893 +22° 1! 8.1-10.3 K2 No definite change in 60 years.
59.656 21150 208 15647 B75 +10%4659
2
35 oer 210 2.0 21Ms3™  +10°39" 8.4-8.9 G5
59.85 210.5 2.08 3n 59.656 16599 028
The change would lead to an improbably large 59.687 168.2 0.28
value of dp = 07040. If B is a fixed back- 59.942 162.9 0.28
ground star the p.m. would be -+0'0l and +0'015. 59.964 161.2 0.26
The Yale zone gives +0'014 and -0"006 -- 60.609 172.6 0.31
optical system. 60,615 172.6 0.30
60.618 170.6 0.30
15375 Ho 170 +38°4618 60.774 169.1. 0.32
h, om 60.870 170.6 0.32
217484 +39°11" 8.8-8.8 A3 62.543 180.3 0.34
62.701 184 .8 0.35
54.773 21318 0,20 62,704 180.6 0.35
54.789 216.0 0.18 62.704 185.0 0.32
54.792 212.2 0.19 62.940 180.0 0.34
58.576 213.7 0.22 64.730 188.0 0.34
58.606 213.3 0.23 64.736 187.6 0.38
58.663 211.1 0.20 64.740 191.4 0.33
35s B3 0B 59.81  164.6  0.28 4n
59.964 219'0 0'30 60.70 171.1 0.31 5n
60‘588 226.5 0'30 62.72 182.1 0.3 5n
60.595 220.5 0.33 64,74 189.0 0.35 3n
60.609 2274 0.35 The residuals from Heintz' orbit (1963) are:
: i - 59.67 + 291 +0"02
62,701 226 .4 0.30 60.72 + 1.8 +0.04
62.959 231.8 0.36 62.29 +3%6 +0.05
54.78 214 .0 0.19 3n 64.74 - 0.9 +0.02
58.61 212.7 0.22 3n
59.85 217.9 0.27 3n 15472 Hu 382 +18°4892
60,60 224 .8 0.33 3n h
62.83 229.1  0.33 2n 215472 +19°26" 9.9-10.3
To the orbital motion corresponds dp =
0,004 . 59.656 193% 0439
59.942 196.2 0.40
15385 Hu 694 +49°3641 59.964 189.9 0.38
h 60.722 196 .7 0.38
217%¢T3 +50° 9! 9.8-10.3 60.744 190.6 0.34
60.870 195.2 0.36
59.624 19398 1762 62.701 193.3 0.34
59.638 192.4 1.58 62.959 192.2 0.38
62.701 1342 113 60.94 193.4  0.37 8n
62.959 1939 1°80 The angle increases without change in distance.
64947 1926 1.64 The longer arc reduces dp to 0.003.
62.10 193.2 1.67 6n 15476 OZ 537 +59°2435
Unchanged in 57 years. he,m
217544 +59°35" 7.9-11.0 A0
15389 A 1225 +71°1092 59'2%2 %8g?é §?%§
2140 w71°32¢ 8.9-10.9 GO 3038 a1 2023
58.576 183°1 111 59.640 204.5 2.08
59.635 185.2 1.24 59.63 205.1 2.13 4n
59.638 183.1 1.18 Change in distance is questionable but the
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increase in angle makes dp = 07006, The 22M10™3 +13°40" 9.1-9.6 GO
006 proper motion confirms the physical
connection. 60.765 211% 096
60.768 210.2 1.14
15477 B 1214 +33°4387 60.774 214.7 1.07
hom 60.777  213.8  1.02
217544 +34° 4' 9.7-11.0 A0 60.77 212.5 1.05 4n
59.635 207°4 1738 flgﬁ orbital motion. The longer arc makes dp
ao o
. . 1. ©
59.933  209.1  1.47 15738 Ho 179 +29°4607
59.942  205.5  1.40 2N 429958 8.7-9.7 FS
59.76 207.3 1.43 5n
Unchanged in 70 years. 60.768 272% 0470
62.543 275.1 0.74
15481 O 458 +59°2436 62.701 273.8 0.64
T 62.704  275.4  0.78
217549 +59°32°" 7.0-8.5 A0 62.718 275.2 0.84
° " 62.29 274 .4 0.74 5n
gg:gzg gzg:g g:gg Increase in both coordinates making dp = 07006.
59.64 349.4 0.99 2n 15835 Hu 383 +20°5127
Slow increase in distance. h.-m
227°17.2 +20°52" 9.4-9.4 F5
15494 32847 -4°5585
heom 59.964 3856 0129
21755.5 - 3°%3" 8.4-8.8 FO 60.618 40.6 0.28
60.774 38.2 0.24
59.613 30796 0798 60.870 36.7 0.29
25643 3988 0.98 60.56 38.5  0.28 4n
62:929 310:1 0:96 No definite change in 59 years.
62.949 307.9 1.09 °
62.959  308.8  1.10 15838 Es 1020 +5273180
64.740  309.6  1.07 220177 +52°541 10.2-10.4
61.78 309.0 1.01 7n
To the very slow change corresponds dp = 59.613 25928 185
0'1003. 59.624 260.4 2,13
59.635 259.8 1.96
15505 A 1898 +55°2658 59.950 259.1 1.91
he.m 60.588 262.4 2.01
21756.6 +56° 1' 9.2-9.8 A2 59.88 260.3 1.97 5n
59.613 229°7 1"34 To the increasein angle corresponds dp = 09015,
59.624 231.4 1.36 °
59.635  230.9  1.41 15838 g1217 +30°4685
59640  232.8  1.46 22h18m7 2310 2 o 06 KO
59.63 231.2 1.39 4n
Unchanged in 51 years. 60.774 22193 0743
62,701 219.1 0.42
15621 OX 463 +13°4860 62.954 223.5 0.44
m 10 N ) 221.3  0.43 3n
22h7'9 +13°30' 8.2-12.1 Go No definite change so far.
61.551 35998 413 °
21.271 328‘? g.gg 15859 A 628 +10°4735
1.577 360. . h °
6173380 3588 4.09 22"18% +10°39" 8.9-11.9 KO
61.661 359.1 3.92 59.624 227°7 120
61.59 359.5 4,00 5n 59.635 226.9 1.25
The 0V15 proper motion proves the physical 60.774 229.8 1.29
connection; to the slow chanﬁe in both co- 60.01 228.1 1.25 3n

ordinates corresponds dp = 0,025,

15707 OS 464

22Pg™ +40°06"
59.656  107°7 029
50.964  108.5  0.26
60.595  110.8  0.29
60.618  109.8  0.32
60.701  111.2  0.32
62.950  108.7  0.29
62.959  109.4  0.29
61.06 109.4  0.29

This pair is closing in and should be watched
in the coming years.
both coordinates corresponds dp = 09008,

15735 Hu 978

To the large

No definite change but the 005 proper motion

+£39°4775 proves the physical conmection.
8.6-8.8 A2 15861 Kr 58 +59°2508
22P18M9  4s9°37° 9.6-9.7
59.613 2629 224
59.624 27.5 2,01
59.635 28.0 2.15
59.950 28.3 2.15
59.71 27.7 2.14 4n
7n Change questionable.
o
change in 15889 Ho 292 +4°4849
22M20™7 +5°24° 7.5-11.0 A2
+13°4869 61.551 6425 4''53
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61.580 6625 439
61.661 68.0 4.59

61.60 66.3 4.50 3n
No definite change in 74 years but the 0'06
proper motion establishes the physical con-
nection,

15915 Ho 183 +21°4747
22120, +22°19° 9.2-12.6 M0
59.624  203% 1734
59.628  201.0  1.42
59.933  203.2  1.31
59.939  202.2  1.36
60.618 204.1 1.4l
59.95 202.8  1.37 Sn

The slow change in both coordinates makes dp

= 07008. Physical connection is confirmed by

the 0'22 proper motion.

15921 Es 536

22P22™g +27° 9° 10.2-10.2
59.624  270°8  3"32
591635  272.3  3.40

59.939 270.1 3.48
60.588 270.1 3.48

59.95 270.8 3.42 4n

Change doubtful after 52 years. The star was

identified in the astrographic catalogue as

+27°66759, +26°76093 and +26°76543 which gives

the corrected position.
15939 Ho 185
2202473 +38°22"

61.571 205°0 3U23
61.580 204 .6 3.26
61,588 206.3 3.05
61.664 206.2 3.12

61.60 205.5 3.16 4n

+37°4573
9.6-12.1

An optical system. The 07035 proper motion of
the bright component accounts for the change.

15956 S 291 +3°4709
22h25M) + 4°16" 9.8-9.8 F8
60.776  205°5  0"28
60.870  203.1  0.30
60.82 204.3  0.29 2n

To the uniform angular increase corresponds
a dp = 00026,

15962 B 701 +11°4804
22M25T +12° 0! 7.3-10.3 KO
59.624  226°% 1718
59.635  226.0  1.06
59.638  228.2  1.01
59.63 226.9  1.08 3n

The distance has hardly changed but the de-
crease in angle makes dp = 07012.

15963 J 180 +8°4873
22M25™ + 8°55° 10.2-10.2
AB = Couteau 5
59.624  249%  1"10
59,633  251.0 1.01
59.935  247.6  1.12
60.609  254.2  1.05
60.870  252.4  0.91
64.740  251.7  1.10
59.73 249.3  1.08 3n
62.07 252.8  1.02 3n

Change questionable so far.

52

15971 ¥ 2909 L Aqr
22026™ -0°17"

59.613 265°3 1796
59.624 264 .2 1.76
59.635 263.2 1.93
59.942 260.3 1.95
59.950 264.1 1.84
62.543 258.6 1.95
62,704 261.2 1.90
62.718 258.5 1.84
62.929 261.2 1.90
64.730 256 .4 2.04
64.736 254.0 2.01
64.740 255.4 1.93

59.75 263.4 1.89 5n

62,72 259.9 1.90 4n

64.74 255.3 1.99 3n
Comparison with Rabe's orbit (1954) and the
one by Franz (1958):

4.4-4.6 F2

Rabe Franz
59.75 +6°5 -0V07 +223 +0"02
62.71 +2.0 -0.04 +5.8 +0.06
64.73 +1.9 -0,06 +5.6 +0.17
seems to favor the earlier orbit.
15980 J 856
22M26™7 +29° 4! 9.0-10.4

59.939 21820 1760

59.942 216.0 1.43

59.950  218.6  1.36

59.94 217.5 1.46_ 3n
The Am is much %reater than 072 given in the
Lick Index Catalogue. I estimated it as
172, 1W5 and 1T on the three nights,
Questionable change.

15988 2912 37 Peg
221277, +4°11"

60.722 11927 1721
60.765 117.2 1.08
60.774 119.2 1.12
60.777 118.0 1.10

60.76 118.5 1.13 4n
Knipe s orbit (1959) gives the residuals
+1¢3 and +0%05.

15992 Hu 388
22h27"8

60.722 4229 026
60.678 40.7 0.28
64.740 43.8 0.29

62.05 42.5 0.28 3n
Rabe's orbit (1955) gives the residuals +4%6
and 0700.

5.8-7.2 F5

+21°4770

+22°13" 8.5-9.0 FO

16011 Hu 981 +60°2403
22M28Mg +61°22" 7.6-7.8 A0
62.704 225°1 035
62.718 225.1 0.40
62.620 226.1 0.35
64.740 224.,2 0.36
63.20 225.1 0.36 4n
The longer arc makes dp = 070036.
16057 X 2924 +69°1262

22317 +69°39"

59.656 7328 050
59.687 72,0 0.46
59.942 75.7 0.43
59.950 75.2 0.47
59.964 72.4 0.45

6.5-7.0 F2-A5



62.701 7322 056
62.704 76.0 0.50
62.718 77.2 0.57
62,940 77.1 0.48
62.959 79.4 0.53

59.84 73. 8 0.46 5n
62 80 76 0.53 5n
Heintz' orbit (1955) gives the small residuals:
59.84 5 +0'03
62.80 + 0.2 +0.01
16072 Hu 983 +65°1782
22M32™  u65°34¢ 8.2-8.3 KO

59.656 18426 0722
59.687 183.7 0.20
59.959 178.6 0.18
59.964 185.5 0.17

59.82 183.1 0.19 4n
Slow orbital change.

16111 31092
22034™g +72°37°

59.656 21028 026
59.687 210.0 0.27
59.942 211.2 0.26
59.964 210.1 0.22

59.81 210.5 0.25 4n
Slow decrease in angle with some reduction
in distance. The longer arc makes dp =
07003.

+72°1050
8.3-8.3 F5

16116 Hu 391 +23°%575
22P35M +23°%1" 9.8-11.1 K8
60.768  195°%  0"89
60.940  196.0  0.80
62.950  194.9  0.76
62.959  197.6  0.70
61.90 196.0  0.79 4n

No definite change in distance but increase in
angle making dp = 09010,

16142 Hu 393
22M36™ +19°58"

59.624 23121 042
59.638 231.8 0.38
59.939 230.7 0.40
60.774 233.8 0.40
61.820 232.6 0.46

60.36 232.0 0.41 5n

Increase in angle without change in distance.
The longer arc reduces dp to 07003,

16164 Ho 188 +36°4905
2213779 +37°16" 8.7-8.7 F8

59.964 16024 015
60.595 162.9 0.19
60.609 165.4 0.18

60.39 162.9 0.17 3n
The angle has increased by 120° since 1885 and
the distance has been halved. The correspond-
ing dp is 07006.

+19°4976
9.4-11.9

16173 Ho 296 +43°4971
22h38™, +14°17" 6.6-6.6 G5
60.774 1°8  0V15
64.740  105.0  0.19
64.905  106.8  0.23
64.947  107.3  0.24
60.77 1.8 0.15 In

64 .86 106.4 0.22 3n
Baize's orbit (1956) makes the residuals:
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16326 A 632

60.77 + 321 -0%01

64 .86 +12.8 0.00
16185 ¥ 2934 +20°5208
22M39™, +21°10" 8.7-9.7 GO

60.777 9527 100

62.695 94.2 0.98
62.704 95.2 0.9
62.710 93.1 1.02
62.718 94.3 3 0.92

62.32 94 0.97 5n
Heintz Orblt (1960) leaves the residuals
+3¢7 and +0'07.
16186 Hu 781 +14°4851
223975 +14°58" 8.9-9.1 F8
61.588 34097 0"40
61,664 338.1 0.40
61.710 337.7 0.44
61.771 337.8 0.39
61,68 338.6 0.41 4n

The change in both coordinates leads to dp =
0'/0044 .

16204 A 414 +43°4276
221%,0M +43°%5" 9.6-9.7 GO
59.613 16°8 196
59624 6.2  1.80
59.635 16.5  1.97
59.950 5.1 1.89
59,71 6.2 1.90 4n
Unchanged in 57 years.
16209 Hu 394 +5°5060
220" +6°21" 9.3-11.0 G5
59.624 95°1 Q"S5
59.638 91.1  0.60
60.774 9.1  0.48
60.01 93.4  0.54
The longer arc reduces dp to 0"008
16237 A 2295 +1°4644
221%2™ + 2°20° 10.1-12.8 K2

60.774 864 121
60.870 84,7 1.34
61.588 82.5 1.29

61.710 82.5 1.40
61.921 83.7 1.31
61.37 84,0 1.31 5n
The slow increase in angle makes dp = 0004,
16256 Hu 784 +51°3462
22M%3™ +52°16" 9.3-12.2 B9

59.624 27397 204
59.635 275.4 2.17
59.950 275.4 2.30

59.74 274.8 2.17 3n
No definite change in 55 years.

16314 Ho 482 4+25°4828
22M%9%0 +26°8" 7.5-7.5 A3
60,722 74°%4 0420
60.768 76.8  0.22
60.774 76.0  0.23
60.75 75.7  0.22 3n

Residuals from Couteau's orbit (1963) are
+395 and 0%00.

+56°2890



22R50%0 +57°27"
60.777 1847 1'05
62.695 180.1 1.02
62.701 184 .2 1.11
62.710 182.8 1.10
62.718 185.0 0.99
64.947 181.1 0.99
62,76 183.0 1.04
Comparison w1th Heintz orbit

residuals +3°1 and +0702.

0.68
Muller's orbit (1954) shows the

16345 3382
22P51%, +44°29"
59.624 18025 0767
59.635 186.3 0.67
59.942 181.1 0.58
59.950 183.8 0.64
62.695 188.8 0.67
62.701 187.2 0.66
62.710 186.3 0.69
62.718 185.8 0.72
59.79 182.9 0.64
62.71 187.0
Comparison with
residuals:
59.79 + 398 -002
62.71 + 2.6 -0.04
16367 B 848
22Ms52™g +58° 6
61.588 3% 2170
62.701 6.4 2.47
62.14 4.9 2.59

8.2-9.0 KO

6n
(1962) gives the

+43°4331
5.8-7.8 A0

4n

+57°2639
9.0-13.4 A0

2n

No definite change in 81 years.

16373 Hu 987

22537 +15°31"
59.635  118°%  0"S4
59.933  118.0  0.54
59.939 117.8  0.51
59.84 118.1  0.53

+15°4729
9.1-9.3

3n

Residuals from Baize's orbit (1958) are

4992 and +0.01.
16417 0Z 536
22D56%0
62.695

62.710
62.718

+9°6'

164%2 031
169.5  0.25
168.1  0.25

62.71

167.3 0.27

+8°4973
7.0-7.5 GO

3n
Residuals from my orbit (1935) are

+123 and +0V04.

+11°4656
9.3-9.4

9.6-9.6

16435 Hn 56
22057 w1033
61,577 100:8 1216
61.580 101.4 1.04
61.588 104 .2 1.20
61.664 104.0 1.06
61.842 103.9 1.17
61.65 102.9 1.13 5n
The longer arc reduces dp to 07004.
16517 J 212
23% ™9 +19°53"
61.551 340°8 4'156
61.695 343.4 4.51
64.730 342.,2 4.50
64 .947 342.6 4.45
63.23 342.2 4.50

4n
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No evidence of change.

16538 0z 489 7 Cep
23he™3 +75°7" 4.7-7.0 G5
60.601  306°% 089
61.921  310.8  0.84
62.701  308.4  0.86
62.710  305.7  0.73
64.905  306.2  0.89
62.57 307.5  0.84 5n

Muller's orbit (1955) gives the residuals
=397 and +0702.

16539 A 1238 +10°4887

23h™3 +10°41" 8.0-8.5 F5
59.939 13°1  0"15
59.942 94 0.7

59 94 1.2 0.16 2n
Muller's orbit (1955) will require improvement
since the residuals are +2992 and 0%00.

16582 J 623

23hgy +36°3" 9.6-9.8
61.588  237°7  2"17
61.664  240.5  2.24
61.716  236.6  2.23
61.66 238.3 2,21 3n

No evidence of change.
The star was identified in the Hyberdad zone
as +36°62666.

16638 8992 +63°1958
23013 +63°50" 8.2-8.4 FO
60.601 67°2  0"25
61.588 65.9  0.27
61.921 67.5  0.28
61.37 66.9  0.27 3n
Heintz' orbit (1962) leaves the residuals +8%4
and +0'06.
16644 3 182 -14°6437
23M14™s -14° 6 9.0-9.2 F8
59.624 4523 077
59.635 45.0  0.70
59.638 44.5  0.73
61.710 47.8  0.80
61.921 42.4  0.74
51 45.0  0.75 5n

60.
Baize's orbit (1960) makes the residuals
-0% and +0"06.

16649 B79 -2°5920
2301570 1°48" 8.4-10.0 G5
60,768 4020 136
60.774 37.0 1.48
60.870 39.1 1.25
60 80 38 1.36 3n
Heintz' orbit (1960) makes the residuals

+5%2 and -0%02.

16650 Hu 400 +17°4891

23h15™ +18°2" 7.0-8.4 FO
60.776  170%  0"39
61.1646  165.0  0.45
61.710  170.0  0.50
61.771  165.8  0.46

1.35 167.8 0.45 4n
Heintz' orbit (1960) gives the residuals
+2%0 and +0"06.



16655 Kr 64
230157 +55°25" 9.4-9.5
61.580  241°7  2'10
61.588  241.6  2.05
61.664  242.2  1.95
61.842  239.5  2.00
61.864  241.2  2.06
171 1.2 703 5n
Change doubtful.
16731 OF 495 +56°2999
23218 +57°16" 7.5-7.5 BS
59.687  114°5  0"18
59.939  116.6  0.17
59.81 115.6  0.18 2n
Slowly closing in.
16777 B1222 +2°4669

23M26™0 +3°17"

59.942 45°5 1723
60.615 44 .4 1.39
60.870 42.0 1.23

60.48 44.0 1.28 3n
Little change in 70 years.

10.0-10.1 G5

Wirtanen +19°5116
23N29™ +19°40° 10.7-13.2
60.595  144°0  3"90
60.601  144.9  3.66
62.940  143.6  3.88
62.959  144.4  3.80
64.733  138.8  3.99
64.740  139.0 3.9
64.903  140.1  3.80
64.906  138.4  3.97
61.77 144.2  3.81 4n
64 .82 139.1  3.93 4n

Comparison with Hopmann's orbit (1956) of
this proper motion star gives the residuals:

61.77 +1°0 40702
64 .81 + 0.6 +0.13
16819 Hu 298 +6°5168
23M29; + 6°49" 7.3-7.9 F5
59.942  235°%  0"15
60.595  239.4  0.17
60.600  240.4  0.16
60.38 238.4  0.16 3n

Muller's orbit (1955) gives the residuals
+7%1 and +0%702,

16861 A 1491
2313379

+53°3202

+54°12" 8.7-10.2 FO
59.646 27929 069
60.601 282.3 0.74

60.12 281.1 0.72 2n
No change in 54 years. The 0"05 proper motion
favors a physical connection.

16882 A 1241 = 81336 +12°5008
23M35Ms +12°36" 9.2-10.2 A2
AB
58.650  354°2  0"39
60.595  358.2  0.42
60.774  354.7  0.38
64.733  358.3  0.43
61.19 356.3  0.40 4n
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The angle has increased by 40° since 1905
making dp = 0°005.

Muller 4 +45°4301
2303g™ +45°56" 7.8-8.1 F5
59.656  248°7 018
59.687  244.8  0.18
59.937  249.9  0.21
59.950  250.0  0.20
60.595  256.5  0.22
60.601  259.8  0.22
60.615  260.9  0.24
64.740  290.8  0.13
65.040  291.5  0.14
59.81 248.3  0.19 4n
60.60 259.1  0.23 3n
64 .89 291.2  0.14 2n
Evidently a short period binary.
16937 OZ 503 +19°5138
23M39Ms +20° 1" 8.1-8.7 F8
60.722  133°3 147
60.765  134.1  1.39
60.768  134.0  1.51
60.774  131.5  1.49
60.76 133.2  1.46 4n

No change in angle in 112 years but the
distance slowly diminishes indicating a
dp = 07006.

16954 Hu 796

23M%078

+79°792

+80°15"' 10.3-10.6 KO
59.624 30822 057
59.646 309.2 0.48
59.656 305.7 0.59
60.601 307.3 0.59

59.88 307.6 0.56 4n
Unchanged in 55 years.

16957 AGC 14 78 Peg
23%1™, +29° 6° 5.0-8.2 KO
60.722  231°5  0"83
60.768  232.8  0.99
60.870  232.2  0.82
60.79 232.2  0.88 3n

Slow orbital motion. The longer arc makes dp
= 0"0135.

17019 0O 506 +35°5107
23%6™  +36° 1° 7.6-8.6 GO
AB = B 2547
59.964 347°% 029
60.618 349.3 0.35
61.711 349.5 0.30
62.704 348.6 0.28
64.740 347.2 0.3
61.95 348.4 0.31 5Sn
No motion so far.
17036 A 792 +46°4184
23%8M 4646 9.3-9.5
60.601 263°% 0''52
62.695 261.5 0.64
62.701 259.2 0.57
62,704 258.0 0.61
62.710 262.5 0.58
62,28 260.9 0.58 Sn

Slow chanée in both coordinates indicating
dp = 0'006.



17049 Hu 699 +50°4171
23%9%0  +51°15° 8.6-13.2 A0
59.624  109°8  1"11
59.646  108.4  1.04
59.64 109.1  1.08 2n
Unchanged in 57 years.
17062 B 99 +74°1047
230497 +75°16" 6.6-11.5 K2
62.959 99°1 445
64.730  101.7  4.54
63.84 100.4  4.50 2n
The longer arc makes dp = 0V067.
17122 A 799 +47°4335
23Ms55™ +47°48" 9.2-9.3 AS
59.613 14°9 2700
59.624 125  1.80
59.638 13.5  1.88
59.646 %6  1.99
59.950 1004  1.91
59.69 13.2  1.92 5n

No change in angle but the increase in
distance makes dp =

17149 = 3050 +32°4747
23056™9 +33°27" 6.6-6.6 F8
62.695  283°7  1"50
62.701  281.9  1.35
62.710  281.4  1.32
62.718  283.1  1.42
62.942  281.2  L.41
75 282 40 Sn

62. 1.
Franz's orbic (1953) gives the small residuals

+0°7 and +0%02.
17178 Hn 60
23M587Mg
60.777
61.580

61.588
61.664

+39°22!

19625
198.2
196.5
197.2

+38°5112

9.2-9.6 G5
0791
0.90
0.90
0.94

61.40

197.1

0.91
Comparison with Heintz's orbit (1963) gives
the residuals +3%4 and +0%06.

56

ADDENDUM
11334 %2315 +27°3016
18M23% +27°22" 6.6-7.6 A0

61.426 13828 0757
61.497 137 .4 0.59

61,46 138.1 0.58 2n
Residuals from Heintz' orbit (1959) are
+1% and 0700.
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