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BULLETIN OF THE ASTRONOMICAL INSTITUTES
OF THE NETHERLANDS

1951 DECEMBER 18

VOLUME XI

NUMBER 4930

COMMUNICATION FROM THE OBSERVATORY AT LEIDEN

MEASURES OF DOUBLE STARS
by A. D. FOKKER

During the years 1948, 1949 and 1950 the writer has made measures of double stars with the 1o3-inch Clark-Repsold refrac-
tor of the Leiden Observatory, the results of which are contained in the present paper. Half of the measures were made in
the first year, the telescope being used most of the time for photoelectric work during the next years. Most of the pairs

measured have separations less than 4” and are brighter than
total number of measures is 534.

Method of observation. As a rule a measure consisted of 4
settings for position angle and an equal number for
distance. Settings for position angle were started from
alternative directions. Position angles of sufficiently
bright pairs were measured according to SALET and
BosLER’s method, two settings without and two with
prism being made. Half of the pairs were measured in
this way. In case of narrow pairs the number of set-
tings was reduced to two or three, further settings
showing a tendency to become merely repetitions of
the first. As a rule every night one setting was made
with the threads parallel to the equator, the reading
being obtained by uncoupling the driving work and

9™. The number of pairs measured amounts to 170; the

letting a star trail along the thread. Means of a num-
ber of equator settings were used in determining the
position angles. An eye-piece with power 450 wa
almost exclusively used. )

The internal error of the measures. The mean error of
one single observation has been determined from
pairs that have been observed on three or more nights.
These pairs have been grouped according to their
separations and to the differences in magnitude of the
components (as given in AITKEN’s catalogue). The
results are listed in Table 1. Between parentheses is
given the number of stars used in each determination.

TABLE 1

Mean errors of single observations

Am o/r__ I/r I/r___ I/r.s ' I/t.s_zﬂ ' 2//_4” ' 4/1
<1 2?98 (29) "1062 1?48 (31) I 38 1?27 (15) “ 19 1?24 (19) : 124 ?85 ©) "11 92
>1 331 (6) -o82 1'37 (10) 087 1'50 (14) 143 1'18 (6) ‘201

The accuracy of position angle appears to increase
with greater separations, whereas the accuracy of dis-
tances decreases for wider pairs (relative to the amount
of separation however the errors in distance are
smaller for wider pairs).

Comparison with other observers. Observations of slowly
moving pairs have been compared with recent meas-
ures by other observers. These observers are: MULLER
(Journ.d.Obs. 30, p. 104), Batze (jJourn.d.Obs. 31, pp.
99, 138, 151), AREND (Ann. de I’Obs. Roy. de Belg. t. IV,
fasc. 4), STEIN (Ric. Astr. Vaticana 1, No g), ARMELLINI
(Contr. Mt Mario No 124), MUNDLER (Heidelberg Veriff.
15, No 9) and BarToN and OLivier (Publ. Flower Obs.

7, part 1). Their observations have all been made after
1940. If necessary, corrections were applied to the
positions given, reducing them to the epoch of obser-
vation. These corrections were based on the yearly
motions of the pairs concerned. For very slow-moving
pairs observations of earlier date were also used. If more
observations of one pair were available they were com-
bined into one value, comparison with this value being
made. The differences (FOKKER minus other observers)
are grouped according to position angle. Means for
these groups, differences being weighted according to
the number of observations used for the comparison,
are as follows:

315°—45°
+51 & 56 (m.e.) (16)

45°—135°
+?17 =+ '028 (m.e.) (15)

135°—225°
+?15 + ?59 (m.e.) (18)
365

225°—315°

+?24 + ?49 (m.e.) (20)
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B.A.N. 430 366

The number of differences used is given between pa-
rentheses. Because of the large mean errors of these
values it does not seem legitimate to conclude that
systematic errors of any importance are present.

TABLE 2

Means of the differences between observed
distances and those given by other observers

d F —others n
< 1 —/"07 + 705 (m.e.) 10
17—2" —'17 4+ 03 (m.e.) 36
2"—4" —-06 + ‘04 (m.e.) 16
> 47 ‘00 4 "08 (m.e.) 6

Table 2 gives means of the differences with other
observers of the measured separations, arranged ac-
cording to the width of the pairs. The measures of
pairs with separations less than 4” seem to yield val-
ues that are systematically too low. It seems therefore
advisable to add an appropriate correction to the val-
ues given in the list of measures, before using them.

Comparison with orbits. Residuals from computed
positions have been taken and grouped according to
position angle. Means of the residuals for groups are
as follows (the number of residuals being given be-
tween parentheses):
135°— 225°  225°— 315°

315°— 45°  45°— 135°

o

+15 @ —1r1 ® —19 @W +r1o (6

Means for the residuals in distance are given in Table
3. The negative mean residual — 06 for reliable or-
bits and separations below 2” points into the same
direction as the evidence drawn above from the com-

parison with other observers.

TABLE 3
Means of the residuals from computed positions
o//_ 2I/ > 2//
reliable orbits —"06 (7) "00 (3)
preliminary orbits 704 (8) —"07 (3)

The reversing prism. In order to get an idea about the
effectiveness of the reversing prism, the distribution
of the values of one single night’s settings, with and
without prism, has been investigated. Usually two
settings were made with prism and two without. De-
noting the measures made with prism by crosses and
those made without by circles, one may write down
these symbolically in the order of increasing values of

LEIDEN

their corresponding readings. The measures with and
without prism may then be distributed in different
ways. In fact the following combinations exist:

a:x x O O b:x ox o0 C:x OO0 x

a:o 0 x x b':o x o x ¢tox x 0
For our present purpose 4’ is equivalent with a, &’
with 5 and ¢’ with ¢.

If there were no systematic errors or if the reversing
prism had no influence, one out of three times the
measures should show the distributions a or a’. If, how-
ever, the measures are affected by systematic errors
and if the prism is effective in reducing them, there
will be a tendency of the results to be grouped more
according to the combinations ¢ or &’ than in other
combinations. Actually, the measures yielded a ratio
for the number of distributions @ or &’ to the total
number of measures equal to 144/264= 545, which
is much greater than the ‘predicted’ ratio *333. One
must draw the conclusion that systematic errors cer-
tainly are present, and that the influence of the revers-
ing prism is considerable.

Something of the same kind has been done with the
night averages. This can be done by making use of
those pairs for the measurement of which the revers-
ing prism has been used only one night out of a total
of three or four nights and those pairs that, conversely,
have been measured only one night without prism,
whereas the other two or three nights the prism has
been actually used. If measures made without prism
differ systematically from measures made with it, this
will cause a measure that, as concerns the use of the
prism, has been made in a way different from the other
measures, to show a tendency of yielding a greater
residual from the average than the other measures.
Again one has the following combinations:

In case of a total number of four measures (I):

X 00O ()

000 X
O X X X (,)

X X X O

Ox 00 (b)

OO x O
X O X X (b,>

X X O X
in case of three measures (II):

x O O
o x x (@)

CosW@ 252w
Without any influence of the reversing prism one
would expect, for case I, the combinations a, a’ to be
as frequent as 4, b’. Actually however, the distribu-
tions a or a’ were found in 16 cases out of 20. In case I1
one would expect 2 out of 3 times the combinations
a or a'. These combinations were found 10 out of 13
times. Although less convincing, because of the small
numbers concerned, than what follows from the read-
ings made during a single night, these results still
point into the same direction as the former.
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The seeing. The seeing was qualified by the numbers
1 to 5, the last number denoting excellent seeing con-
ditions. For different seeings the mean deviation of a
single night’s measure from the mean of all measures

seeing : 2
mean deviation from mean value: —"'022

One may safely assume that the seeing conditions do
not influence the measures in a systematic way.

The screw value. A redetermination of the screw value
of the micrometer was made by measuring the differ-
ence in declination of two pairs of stars in the Pleiades.
For this purpose the stars BD 4-23°507, BD +23°505
and BD+-23°563, BD+23°569 were used. The value
of one revolution was found to amount to 30”853+
"‘005 (m.e.), in reasonable agreement with previous
determinations by vaN DEN Bos, DE Vos VAN STEEN-
wiJk and VOUTE.

The list of measures. In the following list of measures
the first line gives the number of the star in AITKEN’s

367

B.A.N. 430

of a pair was determined for pairs with separations
between 1” and 2” and with a difference of magnitude
less than 1 magnitude. The results are asfollows (num-
bers of residuals being given between parentheses):

4
(55) +"007 (44)

New General Catalogue, and other indications. The next
line gives the co-ordinates for 1950 and the magnitu-
des, taken from AITKEN’s catalogue. In the following
lines the respective columns give: the date (the cen-
tury being omitted), the hour angle, the position an-
gle, the distance and the seeing (5= excellent; 2=
bad, 1= so bad that no measures could be made).
Those measures that have been made with the aid of
the reversing prism are indicated by an asterisk. Resid-
uals resulting from comparison with orbits always
are given in the sense observed minus computed.

(28) "*000

The writer wants to express his thanks to Dr W.H.
vaN DEN Bos for his encouragement and the interest
he has shown for this work.

THE MEASURES !)

32 X 3056 61 3 3062 263
h m o h m o 4 h m o
0021 +33 59 T4—74 0035 +58 09 6'9—80 0 165 +59 26 8'5—9g'0
) b % x y b h o "
49'697 © 14457 .69 3 | 40687 +'8 050 ‘oo g | 48857  +2 185%9 2'00 3
723 —'5 149°5 75 3 39 44 204'3* -88 ‘912 +-8 184°6 2°11 3
736 —2 147°8% 73 3 -83 . 43, . 4
'830 ‘0 145'6* '63 3 30 +2 195°3 90 4 48884 185'3 2°06
497746 146°9 70 49752 201°5 ‘89 285
41 Residuals Baize’s orbit (I’Astronomie 57, h m o ¢ -
o . 0183 +32 42 7'5—80
h m o 4 44): —1'8 ‘o0 N . .
oo24  +4524 79—89 48'663 — ‘3 285'5* 149 4
b R ; 693 — 5 2854% 145 ¢
40813 + 7 3367 375 3 207 x13 745 +1°3 286'9: 1'32 3
50863 +1o 3337 400 2 & T ;gj:g* NS
. . . . h o
945 +1'7 3395 350 3 ° 13'.’; 176740 66—71 '
50'540 3366 375 48739 285°8 1'44
h ° ”
48 03 547 48857 42 69'0* 78 3 416
‘912 +'5 67'3* 8s 4 .
m o ’
h m o v o 280 +471 82—8"
0028 +4532 8383 49679 +1°0 69°0* 88 4 . 4715 4
. . - 3 . o ”
b . . P g;.z* Zo 1| asees +6 aeor  op 4
49679 +2  1582% 512 3 830 + 5 6o6* 92 3 693 — '5 2839 roz ¢
‘739 —'2 158 7% 5777 4 742 +1°3 229'7’l= 1'38 2
. . Y+ 3 . . . . .
813 +°9 159'6 5°31 3 48884 681 82 750 + 7 2843 1'10 4
49744 1588 5°40 49765 684 ‘86 487712 2860 1'12

) As to the measures of the separations, compare what has been remarked on page 366 with regard to their systematic errors.
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B.A.N. 430 368 LEIDEN
THE MEASURES (continued)
434 0z 12 A Cas 955 1254 > 138
h m o 1 h m o s h m o s
0 290 +54 15 56—5'9 1 07'0 +23 32 71—7'3 1334 +7 23 7°3—"7°3
h o ” h o ” h o ”

49676 — 7 166‘2* ‘65 3 48693 42 294'0* 75 4 48778 —10 52°'0 139 3
‘679 — '3 1720 68 ¢ 750 47 2980 77 4 857 + 73 47°6* 128 ¢
"§39 N ‘o 172’8: 68 ¢ '77% +3 231'6 "§3 3 912 + "2 47 1% 1'40 4
813 +r1o 1734 7t 3 : — : :

77 2 285'9 73 | 48849 s 130

49727 1711 68 48749 292°4 78 .

1457 > 174 1 Ari
497 242 978
h m o
h m o o 1474 +22 02 6'2—7"
o 33.4 +29 44 7‘9_8.7 Ihogr'ng +47 32 9'0_ 9’1 7 4
h ° ” h o ”
8663 -+ ‘2 24 T* . . h ° " 48824 — '35 165°3* 2°66 2

Yooy — 3 ator b 3 | BT Tz 4o xE s ‘912 + 3 1658* 277 4
w42 +13  264* 565 3 775 7 5oz 0z 3 ‘991 —13 1655 282 3
‘750 + ‘8 26’0 580 ¢ 48758 481 1'62 48909 165° 275

8: 6 76
47z 25 57 983 = 96 1538 186
671 260 7 Cas b m . h m o s
b m o 1094  +6445 78—88 1533  F136  72-72
0461 +5733  40-76 B . ” b o ”
h o " 48750 + ‘8 2702 75(est)3 48857 + '3 47'7: 134 3

49676  —7  287'1* 993 3 ‘857 — 5 285'8* ‘90 3 ‘906 +1°3 480 148 4
‘679 —'s  2881* 984 3 ‘903 413 2768 2 909+ °3 46°6* 146 ¢

50936 +'s  2907* 1003 3 ‘912 —1'0 4677* 121 2

48837 2776 82
50°097 2886 993 48896 473 1'37
1080
Residuals STRAND’s orbit (Leiden Ann. 182, 1615 2202 o Pse
° ” h m o 7 h o 4
p. 66): +°3 —-29 1172 +36 23 8'5—89 . 59’?4 +2 31 4050
Residuals Baize’s orbit (4. 7. 51, 221): . h ° ” h o "
( ‘Z ) ) 48.742 + 3 184.° 4'26 3 | 47891 —2'0 3004 256 3
—%3 413 .912 i 's ;33.9 4.06 3 | 48038 + 5 3026 2's3 3
5093 7 57 429 4 ‘049 +2'0 2994 2'40 ¢
709 267 50°197 184’5 420 47°993 300'8 2'50
h o
o 49’?5 +1020 83—90 1081 113 42 Cet 1709 3 228
h ° ” A m o h m o s

48603 — '3 3546 g8 3 1172 —046  62—72 2108  +4715 67—76
772 —1'2 3566 1'91 3
857 + 7 35473 198 =2 h 0 " b ° ”

48772 +°8 48 44 2 | 48857 +'8  z2r7* s ¢

48774 3552 1'96 78 —-8 46% 128 2 ‘912 +'3  224°0* 75 4

.8 +. ok 1° . . .
755 73 36 And ; 857 3 47 49 3| 4888 2229 70
h m o 407002 +7 40 Residuals Kuiper’s orbit (B.4.N. 5,231):
0 52°3 +23 22 62—6'8 o "
. ] ) 1105 > 115 —59 —'I14

48693 ‘o 154'5% 68 4 h m . Additional measure:

750 +8  153°0% 69 5 1201 +5753  73-75S 50936 —'5 2292 65
'773 1'3 145°3 'gs 3 .
77 3 1471 62 3 ° "

48778 L 5 145°3* 95 3 1786 X 248

48749 150°0 68 857 — 2 144'0: '33 4 b m )

. s . . ‘903  +1'0 149°3 ‘05 3 2 17°9 —|—42°23 8’9—8'9

Residuals Baize’s orbit (4. 7. 51, 221): 912+ 2 1454* ‘93 3 .

—1'3 +-o4 48863 146°0 ‘92 48857 +410 12571%*

roz 3
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LEIDEN 369 B.A.N. 430
TuE MEASURES (continued)
1801 2377 0% 50 2873
h m [} ’ h m ° , h m [} ’
2187 +839 83—-92 3076  +7122  75—7'5 3533 +3302 82—85
h o ” h o "

48857 +12 2165 104 3 . h ° " 49827 —1°2 858 62 3
‘903 +15 214°0 1'16 3 50.812 .O 122.0: I.IS 3 '838 — 2 88'9* 72 4
‘g6 412 2173 107 3 93 —'5 162°5 1°23 4 50°025 o 01°3 75 p

48889 215°9 109 50'877 182°3 1'19 49'897 88 70

2004 X 285 2504 % 381 2959 Y. 483
h m o ’ h m ° , h m o ’
2359  +3312  70—77 3204 42048  70—87 4007  +3923 80—95
h o ” h o ”

49'830 —20  166°9* 165 3 . h o " 49'827 —1'2  109'4 79 3
‘835 + 5 1677* 182 ¢4 | 48857 +ro  ror2 97 3 ‘838 ‘o 121'9 ‘69 3

s0'025 + 8  167°5* rs7 3 49860 —1'0 95°5 8 =2 50025 + 2 1356 s (est.) 3

50'936 o 102'3 77 4
49897 167°4 1°68 : - : 49897 122°3 74
49'884 997 85 i )
2034 0z 43 Residuals VARCcHON’s orbit (#. 4. O. 21,
hom o 2628 12): _&y thor
2 37'8 +26 25 7'2—88 b o
. ) } 3325 43131 7o—70 2963 X460 49 H Cep

48857 H12 24.‘2* 1'07 3 . h m .

‘903  +1'5 24’2 1'09 3 . . 2% " 401°4 +8034 52—61
‘906 410 239 g5 g | 48988 + 3 453 ‘90 4
50849 — ‘2 45°1 95 2 h ° . "

49'830 — 1‘7 22°9 ‘91 3 '863 —1I'5 44°1 ‘g0 2 48'857 + 1'o 84.1 95 3
838 + 3 20°9* 96 ¢ . 8 . ‘903 — '8 877* ‘88 3

50025 -+1'0 243 wg g | 59233 +“ 92 ‘906 +1°3 85°5* 79 3

497063 +5°3 86-7* 104 ¢

48889 24’1 1'34 2668 > 425 ‘066 +5°0 85°4* 81 3
‘898 22° :

o ’ i h m o 48959 85%9 89

2117 3370 +33 57 7°'3—7'3 Additional measure:
h m o h o " 49'827 868 ‘03
2 44°0 +35 21 63—84 48824 —11 81°6* 192 2
44 33 3 857 +1o  Sog* 182 4 2090 0z 71
h o ” . . ek .
! K 903 -1’0 81°3 1'89 3

48903 +177  1787* 1138 3 . . . . h m o
‘go6 412  1837% 1'34 3 96 + s 8r°2* 185 ¢ 4038 +33 19 7°0—90
‘912 + 2 1810 1°23 4 48873 81°3 1'87 o h & "

. . . 48772 —40 2061 71 3

48907 181°1 1°32 2729 50036 + 5 224°4% 56 4

2204 2312 . 49854 215°3 ‘64
m o ’
h m o 3414  +3542 78-80 3163 3 536
2 5I°0 +72 04 7'1—8'0 .
° ” h m o s
h ° " 49077 +7 194°1 1'12 3 19° —448 81—8°

49'319 —1'2 28'2: 258 4 -988 +4 1904 1’07 2 4197 . 4 4 7
82 —|—1' 0°0 2°2. . . Q% . o ”

50'9sg - ; 28'9* 2-6; i 3093 5190 97 4| 49074 +'5 1693 I'4o 2

- 50°000 191°8 1'05 50°988 +°8 177°4 1'19 2

Soo4 290 #s0 2787 50031 1734 1'30

2257 X 333 e Ari 3390 s 577
h m o 1 h 6m 4 o s 3 8 N
. R 2 14 49 ‘I— '3 m o 7
2 564 +21 08 57—6°0 34 4388 437 25 S ———
h o ” h (o] ” h ° ”

48988 —177  205%0* 132 3 | 49074 + 3 3354 85 2 | 48988 — 5 43°2* riz 4

50849 + ‘2 205%7* 138 2 | 50936 ‘o 3331 74 3 | 49060 +13 43'8* 125 3
‘863 —12  204'4* 1°48 2 ‘988 410 3374 ki 2 ‘o7 4+ 2 437* 124 4

50'233 205’0 1°39 50°333 3353 79 49042 43'6 1'20
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B.A.N. 430 370 LEIDEN
Tae MEASURES (continued)
3643 4390 2 795 52 Ori 5368 X 946
h m ° , h m o ’ h m [} 7
5 008 +35 42 9'0—9'2 5453 + 626 6'2—62 6 40'4 +59 30 7'2—9°0
h o " h o ”

. b ° ” 48903 ‘o 21070* 142 3 | 49063 +3'0 1345 357 ¢
49077  +°3 185 216 =2 ‘906 —1'0  211°%* 48 4 50'936 — ‘s 131°5* 386 p
50936  —'3 15°4 2’53 4 50936 — ‘5  210°0* 122 4 ‘988 — ‘5 131°3%* 383 ¢

‘988 43 15°3 262 3
— : - 49°582 2105 137 50329 132°4 375
30334 o4 Eh 4452 2799

. 5400 2 948 12 Lyn
3711 0x98 14 Ori b m .,
88 8 2—8 hom o
o5~ 826  60—68 o s 7 6418  +5930 52—6T
5 05°2 +82 ‘0o—6° h o ”
48'9og +3 wsar o 4 4B X
h o " 906 —30 1753 79 3 . h ° "
48988 — ‘5 o32* ‘88 5 | 49063 — '3 1727* ‘96 4 49.°2g 32 936T 1o 4
49060  +1'3 92°0* 97 3 . - g o ; +32 95'5% 533

077 + s 02'8% 96 4 406°957 74°4 9 5093 — '3 93'4 1'39 4
49°042 927 ‘94 4490 ¥ 813 49°688 94'2 1°47
Residuals v. p. Bos® orbit (U7.0.C. No. B m . 48 _ ¢

o " 551'4 + 1853 80—80 2

90, p. 383): —'4 —'14 h o "
: h ° " 49'063 +3°3 - 305°5* 842 ¢
48988 —32 1477 273 2 ‘066  +3'3  304°9* 901 3
3956 X 677 49063 +12  149'4* 327 4 | 50936 — 2 3139 906 ¢

077 4+ 4 1491* 275 ¢ - : .

h m o . g : 497688 3081 8:83
s200 46321 7m—80 49'042 1487 2'92
. 4577 03125 5436 2958
49063 +43 1037 82 3 h m o h m o

‘066 440 1952 91 2 5 567 42228  70—8% 6518 +13 135 5'4—"7"7
50936 — ‘5 199'T* 86 ¢ h o " h o "
49°688 196°0 86 49077 "0 2% 128 4 | 47056 420 2588 525 3

50936 —'s5 1’5 1’13 4 48'049 410 2610 2
: 988 ‘°  3591* 114 2 ‘085 + 5 2577 487 3
4068 X716 118 Tau 50'333 3 118 ‘115 + 1 2584 458 3
‘129 — '3 2572% 449 4
h m o 5197 2932 . . .
5262 42507 58—6%6 . 48:067 258'6 480
m o ’
h . . 6315 +1448 82873 5447 0= 156
47966 ‘0 204'4 520 3 h ° . ”6

48036 —1'0 2047 491 3 49077 ‘o 3204 167 4 h m o . .
‘052 — 7 205 494 2 ‘oo +1'5s  3201* 177 3 6445  +1815  65—70
‘118 + 5 2030 500 3 ‘129 +1°3 320°2% 168 3 b 3 ,
‘131 + 2 204'4% 495 ¢ s , 50025 —17 2696 ‘68 3
X . R 0’025 —1'2 317°4 1°'49 3 926 — -8 65°0* ‘68
93 26579 4
48061 204°3 5°00 028 422 3175 148 2 088 —13 2642 63 3

497099 3202 71 0'650 266°6 66

4349 =787 s0027 P 1'49 50705
5471
h o 296 > 94
5 43?0 +21 18 8'1—85 29 945 b m
h o - - " ° ! . .
. . 6368  +4ror 7180 6461  —4or 7683
48.903 + 2 67'3* 1°04 3 h ) " h ) ”

‘906 —172 68-2* ‘96 ¢4 | 49063 +1'0 2922 75 4 | 49063 +14  153°9* 443 3
49'063 12 65°3* 1'07 3 ‘066 415 2822 77 2 ‘077 4+ 5 154°4% 401 3

077 + '3 67°5* 103 ¢ ‘077 + s 279 ‘69 3 | 5098 — 1 1558 451 2
48987 671 1'03 49069 2844 74 49709 15477 4'32
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LEIDEN 371 B.A.N. 430
THE MEASURES (continued)
5559 Y982 38 Gem 6650 %1196 ¢ Cnc 7284 Xz 3121
(continued)
h m o v AB h m o
6518 +1315  54—77 - C 9 149 +2847  75—7s
h 0 " . h ° ” h o ”
47956 +12 1525 697 3 48068  + 7 973 3 50025 10 2068 62 (est.) 2
48'068 ‘o I150°5 7°33 3 ‘071 + 4 97°4 577 4 ‘123 + 8 2152 '63(est.)3
‘115 + 8 1503 6'99 4 ‘115 + 73 973 532 3 - -
‘129 + "2 151°4% 693 4 ‘129 +I'1 981* 539 3 50°074 211'0 63
49063 415 1530 670 3 | 49063 +8 970 534 3 7286 1333
‘090 14  152°8% 679 3 ‘ogo  +°6 93'6 520 ¢
8067 p ot ‘126 48 983 5'00 3 b m
480 I51°2 ‘0 ‘12 4+ 6 ‘19 3 " o I
49076 152° 675 9 3 95 5 9154 +3525 66—69
_ 48096 92'5 5'49 N N
6569 31177 e o Borr o 47 wm g
11 ‘0 45°9 182 3
- - 6762 1216 RS- £ S
8 02°6 42740  6'5—74 h m o ‘137 —1'6 48 1% 191 3
. 8 188 —126 7'5—82 48114 462 192
48'192 —1°0 350°3% 375 3 h o "
230 4 7 3508% 365 g | 49090 4’5 239%0 63 4 7307 =1338
50988 —1%7  35077% 341 3 ‘131 5 2514 "68(est.) 3
50988 —'3 2529 *63(est.) 3
49'137 3506 3'60 b m o
49736 2478 *65 9179  +3824 70—72
6623 X 1187 Residuals EKENBERG’s orbit (Lund Medd. h o ”
. . 48140 + '3 2075 134 3
h m o ser. IT, No 116): —3%7 +'14 ‘153 —I'2 2094 134 3
8 06°4 +32 22 7'1—80 ‘159 + "2 209'8 1'35 5
7044 ‘189 + ‘5 209'1 143 3
h o " ‘192 — 2 2137 128 3
48137 + 1 304 2'92 3 h o . . .
‘153 +1°9 318 2'93 3 8 481?0 +8 03 8:6—87 48167 209°9 135
‘156 10 32°1 270 4
‘186 +1'0 32'8 281 2 . h ° " 7352 X 1348
‘189 + 2 31°8% 2°69 3 49°090 43 110°6 2'04 3
. . . h m o 7
48 164 31 8 2 81 7067 Z 1280 9 21'8 +6 34 7'5_._7'6
5 h m o . . h ° "
6650 1196 ¢ Cnc 8510 47100  75—76 156 4+ 3104 196 5
h m o h o ” .189 +.5 3170 2
8 093 417 48 5°0—57 49066 ‘0 620 237 3 230 ‘o 3179 2'to 3
4B 50988 —1'0 63's 2'58 4 48102 3181 2'03
h . B 50°027 627 2'47
48'068 + 6 42’5 rre; 3 7398
o71 + 3 43’1 ros ¢ 7071 21291 57 Cnc
‘115 + "2 42°6 117 3 A
‘129 +1'0 44°0* 123 3 h m o 1 9 26?8 —I—42°29/ 8'0—80
8512 +30 46 5'9—6'4
49063 47 430* 102 3 N N ., b o "
'ogo  +'5 43°0* 1'o2 4 48'192 —1'3 3170 1°43 3 49’112 +°8 28'9* 1'12 4
‘126 1 43°1* 1’00 3 . . . . ‘129 ‘0 26°1% 1’0 3
230 + 2 3191 148 3
‘129 +°2 4r°1* I'11 3 131 —2 28'8 ‘93 3
. . Q% . . . . .
48096 43°0 116 49'063 +L.3 319_8* 122 ¢ 175 473 27'0 90 2
‘1o . o 066 -+ ‘3 3189 1'38 ¢4
497102 45 4 ‘077 + 3 3182%  r4s 3 | soeas  —'5 270 cor 3
. s . ‘'ogo  —1'2  319°6¥ 134 3 ‘028  —3 297 ‘99 2
Residuals MakEMsON’s orbit (4. 7. 42, ‘112 ‘o 31972* 146 4 ‘123 o 20°6* 103 P
153): + ?9 +'10 48211 3180 1°46 49°137 2777 1'01
+4'3 —'o5 49°082 319°I 1'37 50°059 288 ‘08

i
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B.A.N. 430 372 LEIDEN
THE MEASURES (continued)
7477 2 1374 7724 > 1424 v Leo 8047
h m o h m o s h m o
9 383 +39 11 7'0—8°3 10 17°2 +20 06 2'0—3°5 11 02°2 +38 41 8'0—82
h o ” . h [e] ” h o ”
48071 +10 2985 318 3 | 48071  +7 1208 432 3 | 50123  —'5 2394 75 3
‘093 + 5 2959 2'99 4 ‘093 +'5 120°5 4’32 4
‘131 + 7 295°8 3’10 4 ‘118 ‘0 119°4 433 3 8105 s 1521
‘137 — '3 293°5 322 3 ‘131 +'5 121°1% 411 3
48'108 295°9 312 48103 120°4 427 h m o
11 127 +27 51 7'2—7°5
7551 1389 7730 Z1426 h . ,
hom . 48003 + 2 906 340 5
h o v 10 17° +6 41 8—8 16 —1'0 961 347 3
9496  +2713 8o—90 79 4 7 3 ‘134 —22 06°6% 377 ¢
b n h ° ” ‘140 —2'0 94°5 366 3
. . ° M 49093 1’0 294°4 ‘95 3
49175+ "4 29977 1.89 3 ‘112 + 3 208°9* 85 4 | 48121 95'9 3’58
211+ '3 299°2 211 3 ‘129 — '3 207'3* ‘05 3
‘230 +1'0 30079 1'83 2 ‘151 o 204z -8 2
94’5 I 8128 % 1527
49'205 299'9 1'94 49121 206°3 89
h m o
7632 X 1406 7802 ¥ 1439 s Fress Go—8y
h o "
h m h m o . . ok .
. ® e Q- . Q- 48159 — 8 222 293 5
10028  +3120 80—8% 1027'4  +2104 80—85 227+ 21°8% 253 3
h o " h ° ” ‘230 —I'2 25°4 2°40 4
49’131 — ‘3 2287 74 2 | 49093 +°73 97"7* 44 4 ‘320 +1'0 21°8% 245 3
219 +10 2277 ‘90 3 ‘112 +°4  100°2% 122 4
: - - ‘151 —*3 98:8* 142 3 49°151 ) 22°'0* 233 4
49’175 228'2 82 ‘175  +'3 1006 I'9g 3 ‘175 —2 22°0% 242 3
. - : ‘183 ‘0 23'1* 2'50 3
7692 49133 99'3 132 211 =8  241* 227 3
7864 2 1457 48234 22'8 2'44
h m o v 49°'180 22°8 2'38
10 11°8 +18 09 8:0—8'5 b om
h . . 10 36°'1 +6 oo 7°4—84
49°151  +1°0 92 1'14 4 h 8197 0X 235
‘175 + 4 10°4% 'ir 3 ‘o . 26-8* 161
SO S S A RN L i e
211 + o1 ro4 3 20— 325 r1o 3 11 295 +61 22 6'0—7'3
49'180 9'4 1°09 ‘151 +2 32574% 134 2 h . .
49121 326'1 1'50 49’151 +°8 530 79 3
211 ‘0 51'5 ‘90 3
7704 0xz 215
7929 0x 229 49'181 52°3 ‘85
h m o
10136 41759  70—72 h m o Residuals Arrken’s orbit (Lick Publ. 12,
10 45°2 +41 22 67—7°'1 s i
h o ” . . .
48192 — 7 1880 31 3 h ° ” 72): +7 14
227 +1'5 1886 1’16 g | 49993  +'5 296'4: roz ¢
230 — °5  190°8 14 3 1z 4 2048 83 ¢ 8220 1552 90Leo
320 +17 1886 o5 3 31 —'7  295'L 83 =2
‘151 +2 296'0* 82 3
48242 189'0 124 h m o s
49'122 2956 -88 11 321 +17 04 6°0—7'3
7721 z 1423 8043 ¥ 1504 h o "
48301 — 2 209'3%* 369 3
h m o h m o 320 +10  2005% 341 4
10 165 +2049 86—93 11 01°4 +3 55 7'5—7°6 ‘339 +10  2080* 360 3
N N 347 +13  2070% 345 3
50'123 ‘0 417 123 3 50'123 +3 2933 1'22 2 48328 2085 3'54
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LEIDEN 373 B.A.N. 430
THE MEASURES (continued)
8406 21596 2 Com 8606 X 1161 8759 48 Vir
N (continued) b m .
m o ’ . . .
12 017 21 44 6'0—75 . ) | 13 01°3 —3 24 6'2—6'5
b . B 49°I51 — '3 2466 2’12 2 o h 063 ,‘18
48118 +32 2357 369 3 175 —To 24478 r87 3 | 493% . e 88ty 5
a3 4w 2372 383 4 ‘183 —1'0 2453 198 2 345 —'2 212 (est) 2
137 — 8 2376 370 4 211 —rz2 24864 v87 3| 49327 20978 ‘85
‘140 —1'5 2381 369 3 49°'180 2458 1°96
48132 2371 373 . 8814 0x 261
8630 1670 v Vir . - o
8446 2 1606 h 13097  +3221  6'9—74
m o ’
12 39°1 —III ‘0o—3'0 h ° ”
h m o i 3em3 48307 + 2 342'5* 201 3
12 083 +40 10 6'3—7°0 h ° . " ‘320 410 3419 2’12 4
48137 — '3 3129 576 3 '339 0 3404 2’11 ¢
h o " ‘153 —1I1'2  313°6* 568 2 383  +2'3  341°6* 200 2
48131 — ‘4 312'5* 105 ¢ ‘159 — '8 3135 537 ¢ 18337 2416 206
‘137 — s 309°5 ‘97 4 . . .
‘153 —1'0 3063 ‘86 3 48150 3133 560 8887
159 — '3 3945 86 4 | Residuals STRAND’s orbit (Leiden Ann.
81 082 . ° ” h m o v
48145 3 94 18, p. 77): 4% 4o 13213 42020  83—85
h o ”
8539 21639 8695 1687 35Com w75 —7 a%o 67 3
h m P b ‘309 ‘o 44’0 73(est.) 4
12219 +2552  67—79 12508  +2131  50—78 49242 414 70
h o] ” h o ”
49151 — 3 334'°: 105 4 | 49'307 —2 13277 96 3 8914 0Z 266
‘175 —I'0 3312 ‘99 3 ‘345 —*3 1284 ‘99 2 h m o s
‘183 —10  332°2% 102 3 364 +'5 1208 2 13 260 41558 7°3—7°8
211 —1'2  332°2% ‘97 3 - - o8 h . .
49'180 3326 101 49339 1303 0 40175 — 6 3477 176 3
8708  OX 256 18y —r2 87t 150 2
230 —177 3490 159 2
8553 X 1643 h m o ‘309 + 'z 3470% 174 4
b m o 12539 —o4r 72776 49224 348'1 1°65
12 24" +271 8:4—8" h o "
7 7 4o 49175 —7  8577* 79 3 8949 1757
h ° " "309 o 851* 8 ¢
48307  —'s5 237 224 3 345 —2 85:1* 8 3 h m o o o
‘320  +°5 184 236 3 26 3e- 8 13 317 —oo4 78—89
339 +°3 20’5 2’44 3 4927 53 3 48227 ‘0 989 2°61 3
347 +8 236 235 3 8710 3 1695 ‘320 +10 93'4: 2’27 4
’ : : ‘339 +10 982 260 4
48328 21 35 h m o 348 4+ 5 977 245 2
. 6:2—8°
8575 s 1647 12 54’1 +54 22 3 2 48309 083 258
h o "
hom 48307 —8  2825* 367 3 Residuals LupLAau JANSSEN’s orbit
8 ° a8 ‘320  +°5  282°8* 347 3 o ”
12250 Froco 75y 339 +3 282%* 342 3 (A. N. 241, 61): —16 +1°5
h ° " ‘348 7 2823 330 ¢
49’230 —12 2344 4 2 . . .
309 o 2332* 128 3 48328 2826 3'47 8974 21768 25CVn
‘345 — '3 235'4* 128 2 h m o
364 — 5 2365 132 2 8721 21699 13352 +3633 5776
. . . h m o h o "
497312 2349 126 12 56°3 +27 45 7'8—7'8 49230 —1'7 116'0 128 2
h o " ‘309 + 2 rrrg* 1'48 4
8606 2 1661 48200 —'7 107 162 3 345 — 5 114'4* 136 2
‘339 +°8 4'8 145 3 *364 ‘o 1128 127 2
h m o s
1233’5 +ir4r 85—85 48314 78 1'54 49'312 1137 1'35
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B.A.N. 430 374 LEIDEN
THE MEASURES (continued)
9019 > 1781 9229 2 1834 9413 X 1888 £ Boo
h m o h m o s h m o
13436  + 522 78-82 14 185 +4844 7172 14 49'T +1919 47—66
49309  +'3 3240 ‘83 (est) 3 h o " h o "
‘345 —'3 3173 *83(est.) 2 49’309 -+1'5  100°5%* 88 ¢ 48137 + 8  3582% 617 3
z 200 3 ‘345 — 2 100°9* 97 3 ‘159 —2'3 3574 599 ¢
49°327 32077 3 364 ‘0 96°6 87 3 227 —1'8 3579 5'83 4
9031 S 1785 375+ 7 983 85 4 230 —18  357°6% 600 ¢
49°348 99'1 ‘89 48188 357°8 600
h m o
13 46'8 +27 14 7'2—"7°5 Residuals v. p. Bos’ orbit (U.0.C. No. Residuals STRAND’s orbit (Leiden Ann.
h o " . 2 " 2 . _° "
48227 4+ '3 1254 225 g5 | PP 458): 22 +'or 182, p. go): 8 00
‘230 —1I'5 1262 236 3
320 —1'0 1249 241 4 9340 S 1867 9418 0X 287
339 +I2 12973 2’16 3 b ., h m o
48279 1265 230 14386  +3r30 7v—82 14496 +4508 757
. 5 . . h . . ) h ° "
Residuals RABE’s orbit (4. N. 231, 121): 48307 410 1o 1oz 3 48.34.8 —'s  159'3 1.16 3
41—y ‘320 +1'0 58 ‘90 4 443  +7 1611 ri; 2
48314 89 ‘96 48395 1602 1'14
9060 0x 273
- o 9343 1865 ¢ Boo 9425  Ox288
13 53'8 +532  80-85 . h m o
m o . g ey
h . . 14388 +1357  35—39 4sro  F1554 647
49'309 44 1097 95 4 N h ° "
345 —3 1973 96 3 | 8137 —25 3100 30 2 48.232 il_g iggg ;Ogg :
49°327 108'5 ‘95 ‘159 —2'5 3100 1°27 3 . . %0 .
227 —1'8 3107 1°20 3 ,405 11.7 18°'<I> ! .7I 2
9167 1820 230 —20 3112 130 3 443 5 I 12 3
b m . 48188 310°s 127 48395 179°5 1°60
14 11°4 +55 33 82—85 .
Residuals v. p. Bos’ orbit (U.0.C. No. 9494 Z1909 44iBoo
h 0 " (
497345 +2 96°6 r8o 3 ° " h m o
9174 2 1816 Sk o 7o o Tars o sEmon
N h o ”
b om . 9350 X 1871 48307 +1'0  2515* g0 3
14 117 +29 20 7°0—7'1 b om . . ‘320 +10  251°8% 1’89 ¢
h o p 14398 45137 7o—70 340 +rz 2528% 189 ¢
48307 10 827 1oz 4 383 +20  2527* 195 2
. . 8 . . h o ” . . .
ggg iig 82-3 I'gg §. 48340 +rz 3037 I'gz 3 | 48337 252’2 1ot
397 4173 864 1'1r 3 igg iig gZZ'Z* igé ; Residuals STRAND’s orbit (Leiden Ann.
. . . . . . %k . o ”
48341 85'4 r'oz 443+ 5 2994 U772 | 182 p. o8): 1 416
9182 % 1819 48'303 3013 174 Residuals GENNARO’s orbit  (Padova
I 4“12’?8 _|_3°22' 7g—8'0 9406 21890 39 Boo Publ. No. 66): —12 I
h o ” h m o 9530
49309  +'7  304'4* 87 4 14480  +4855  58—65
345 —'s  3or's* ror 3 h m o
‘364 ‘0 3005 ‘96 2 48340 _|_11}7 43‘34* 3’:10 . 15 09°2 +1019 81—81
49'339 3021 ‘95 383 +r1's 44%: 320 3 h o o
. N . 397 13 45° 3'09 3 49309 ‘o 35°3 : 4
Residuals v. BEzoLD’s orbit (4. N. 267, 443 +22 45°0% 3'10 3 364 — 516 79 3
233): +9 —o7 48391 44'6 312 49'337 43'4 74
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LEIDEN 375 B.A.N. 430
THE MEASURES (continued)
9626 X 1938 u Boo 10087 X2055 A Oph 10345 X 2130 @ Dra
(continued)
h m o s h m o s
15 22°6 +37 31 67—7'3 16 284 +2 o6 4'0—6'1 h o "
48405  +2 89'5* 2’14 3
B—-C h <] ” ‘443 +'3 88-0* 2'16 4
h o ” 48'443 +5 3106 ‘59 3 ‘446 +3 go'o* 202 3
49'364 ‘0 289* 1°61 3 ) ) 482  +'5 o1°6* 213 3
375 +°3 282* 178 3 Residuals Baize’s orbit (7. d. 0. 24, 123):
‘416 2 27°3* 187 3 o " 48444 898 2'11
. . . +86 o5
49°385 281 175 Residuals KOMENDANTOFF’s orbit (Pul-
Residuals DurnaM’s orbit (4. 7. 50, 165): kovo Obs. Circ. No. 16, p. 13):
9639 O 296 (4. 7.50,165) i
+82 +'03 —1'4 —°28
h m + o ’ 8 6
15 24°7 4411 708
. ) 10157 £2084 {Her 10558 %2168
49309 o 2019* 171 ¢ b °8 g
345 —'5 2860 38 3 16304  +arar  3o—6 17249 +3548  75-82
'364 o 2854 1I's4 3 h R "
375 +2 2876 159 3 h o " 48482 +1'5  19072% 2’17 4
419  —'2  2892%* 146 2 48'433 +16 1306 109 3 ‘520 +10 1892 3
49°362 2880 154 42 — 3 123’5 L 3 48501 1897 2'17
48°463 127°0 1'10
9758
Residuals SiLBERNAGEL’s orbit (4. N. 10699 z2199
h m o s o " h m o
15408  +1350 65—7%0 233, 145): +66 —29 17379  +5547  72—78
h o ” h o ”
48443  +7 1’5 ‘52 3 10169 S 2091 48405 ) 702 171 3
443 +2 73'9% go ¢
9880  OX 303 . o 446 +8 751t 168 2
16 405  +4117  7'5—80 482 +3 7473% 177 4
h m o ¢
15386  +1325  74—79 h o " 48'444 734 177
48481 +7 303°5* I'IIL 2
h ° " 10722 X 2203
49’345 —'8 16275 99 3
364 —'5  162°6* 95 3 10188 h m o
"375 °© 1596 o4 2 173977 4141 7'5—78
‘419 o 1572 ro7 3 oo et .
49376 160°5 1'o1 424 4334 7T 48482 +'5 3058 ‘82 4
h 6 08* " 49051 +'s 3016 74 2
9'41 o'o 165" 1°02 .
10038 = 2047 49'419 5 3| 8002 037 8
Residuals van BiesBROECK’s orbit (Publ.
h ,
16 2113}7 +47°45 7'5_8'0 o ” 10795 Z 2215
Yerkes 0bs. 5, 1): +12 —05
h o ” h m o ’
48307 ‘0 3241 201 3 17 44°9 +17 43 59—79
320 o 3277 215 ¢ 10312 =2114 . . }
‘340 +°'5 324'3 1°82 4 48482 4+ 2744 ‘68 P
. . . h m o s ‘46 . 6 -8
48322 3254 1'99 16 596 +8731 62—74 49‘4 5 +'3 273' I 2
: 48974 274'0 75
10070 X 2049 h 0 "
49’419 +2  176°9* r2r 2 10850 OX 338
h m o # *465 +'5 173°1 I'11 3
16 258 +26 06 6'5—7'5 ‘504 +'3 1739 1’16 2 h m o
1 : +15 20 6:6—6"
h o " 49°463 1747 1'16 7497 5 9
49345 —1'0  201'2% 1’12 3 h o Y
364 — s 2057 o4 3 49'465 + 5 277* 87 4
°375 ‘o 2057 125 2 10345 > 2130 W Dra ‘sor  +1'0 1°0% 79 3
‘419 ‘o 200°1%* 1'14 3 N ‘504 ‘0 3599 79 2
m o ’
49376 203°2 114 17043  +5432 50—5T 49490 12 ‘82
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B.A.N. 430 376 LEIDEN
TrE MEASURES (continued)
10905 X 2245 11956 X 2437 14227 > 2724
. o (continued) b m o
17542 +1820  70—7%0 N . } 20423 +2345 8283
h o " 50‘423 —10 4(;'2 ‘gg ; . h o "
. . : . 482 —ro 45 ) 48693 —1'0 3290 233 2
48.405 + 3 2917 2’53 2 523 + 7 416 N
443 + 2 2939 2’59 ¢
‘446 —20 294'0* 2'51 2 50°489 446 1 14233 22723
48431 2932 2°'54 h m o »
12050 > 2455 20 42°5 41208  6°4—82
11110 X 2283 N .
b m . 19 04'8 +22 06 72—83 48662  +°3 114.?7 1'09 3
18 071 46 o8 7277 b
h . . 50463 —1°2 450 5'02 2 14822
48482 +7 848 89 3 482+ 2 a2t 5253 h om .
‘523 +1°2 45°0 514 3 21 15°1 +35 33 80—8's
11123 > 2289 50°489 447 5'14 N . }
b 49638 + 7 2510 ‘99 2
18 07?9 +1628  6o0—71 12447 X 2525 665 +1'8 2475 'z 3
N N 49652 249°3 " 1°06
o ” m o ’
48482 +18 22673 ri3 ¢ 1924’5  +2713  74—76 14889 0= 437
h o ” h o 7
11811 50438 o 2971* 1o 2 21 18'?7 +32 14 6'5—7°'2
h m ., ‘463 +10  2983* 122 4 N
18522  +3719 82—87 482 13 2960% 117 4| 566, ‘o 297* 206 4
n . . 50°461 207°1 1’16 ‘693 — 8 27'8: 193 3
49°465 0 1435 138 4 786 — 8 302% 190 3
'so1  — 'z 147'0%* 128 4 13055 857 +13 293 182 2
504 — 7 1445 ;s 3 48750 29'3 1°93
h m o
50463 —I'3 1474 'z 2 19 50°4 42219 80—81 14977 %2797
‘482 — 4 1446 I'12 3
h ° " h m o s
49°490 145°0 1°27 . . . . 21 24°3 +13 28 67—82
so'473 146 1z 50°482 +-5 273°8 60 3 .
13082 X 2596 48663  +'3 2166 315 3
11869 X 2422 ‘693 —'8 21679 309 3
h m o ¢
h m o 19 517 +15 10 72—86 48678 2167 3’12
18 55°1 +26 o2 7'6—77
h o ” 15007 > 2799
h o " 48482 ‘o 3192* 200 3
49°465 +8 84°1* 83 4 h 6m N o
* —* * N 21 26° I0 52 ‘o—77'0
501 3 831 79 3 13196 = 2606 4 5 7°0—7
: 8 8 '6 '8 ' h o ”
49 4 3 3 I o . ) 49'638 +I'8 280.2* 1.36 3
66 8 ‘5—82 ‘665 + 7 279'8%* 121 3
11897 = 2438 195 +3308 7 B 4
h o p o . .
h o . - Lk : 49'675 279'6 1’29
18 56’3‘6 45809 70—76 48482 3 14172 105 3
15076 X 2804
h © o " 14206 %2720
50463 —'3 3598 67 ¢ h m o
482  —2 1°4* 67 3 N o 21 306 +20 29 7'3—80
¥ 6 6 20 41°2 +16 46 8:5—87 h o "
5473 4 49'638 20 34574* 297 3
h o p 665 + 8 34777* 287 3
11956 X 2437 48663 + 2 1806 381 ¢ ‘676 +17  343°0* 2'99 3
‘692 —1I1°2 1788 2 ‘698 -+ ‘8  344°5* 3°03 2
h m o 7
18597 41906  78—80 48678 1797 381 49669 345°1 2'97

© Astronomical Institutes of The Netherlands ¢ Provided by the NASA Astrophysics Data System



http://adsabs.harvard.edu/cgi-bin/nph-bib_query?1951BAN....11..365F&amp;db_key=AST

1BAN. T T Z36bF

rt

LEIDEN 377 B.A.N. 430
THE MEASURES (continued) ’
15712 X 2879 16270 X294 16807 0OX 497
h m o 7 h l.n o 7 . . h m o 4
22 09°4 +63 o9 8'0—80 22 45°3 —4 29 7°'0—7's 23 28°4 +9 12 7'9—8'6
h (o] ” h o ”
48693 — 5 2320 ‘82 3 49°665 ‘o 270'8% 231 2 . b ° ”
857 +17 2369 01 3 676 ‘0 2714* 228 2 48663 —'2 2140 142 3
‘912 +2°3 231°0 83 4 679 +-2 271°0% 2°35 2
. . ek .
18821 2333 85 698 o 2725 233 2 17009 = 3041
49680 2714 2°32 .
15756 h m o
16298 X 2948 23 45°3 +1647  75—82
h o s
22 11?7 +52 19 8'0—80 h m o v h ° "
22 47°8 +66 17 7'0—87 48663 — '3 3568 ‘29 4
. h o ¥ 693 — 7 18 331 3
49723 X7 1ss o 3 48'693 — s : 271 3 :;1: ii: ggg:?* 33? ;
. +1 6°0* 2°62 2
15769 X 2881 ;‘gg X g 6% 231 3 750 + ‘8 3558 30z 3
b m o 857 + 3 40 228 2 | 48719 3573 325
22 12°3 +29 20 77—82 48766 35 248
17149 X 3050
h o ”
8665 o 856t 1a8 4 16394 = 2961
‘692 —1'0 88-8* 1'5s0 3 h m . h m o
766 —1°6 87:2* 128 3 22546  +6236 8o0—8%0 23569  +3327 65—65
772 —1'0 88-3* 134 3 N
. . oy ¥k . o ”
49°665 +1°0 891 1’11 3 486093 — 7 3427* 219 3 ) _ h ° . "
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