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4664, 4960, 5114, 5141, .5307, 5415, 6255, 6363,

6434, 6466, 6474, 6840, 7250, 7315, 7342, 7631,

8259, 8260, 8992, 8994, 9078, 9797, 10008, 10060,

10123, 11627, n833, 12102, 12103, 12486, 12766,

13122, 13149, 13202, i35 64, 13594, 13675, 13958,

I475, '4317, '4391, 14543, 14683, 14991, 15004,

15031, 15231, 15613, 16305, 16416, 16665, 16875,

I7'44, 17424, '7965, 18480, 18543, 18550, 19313,

19367, 19429, 20610, 20973, 21680, 22184, 24208,

24216, 24447, 24939, 24953, 25045, 25070, 25487,

25667, 27097, 28052, 28339, 28648, 28649, 2 9 27,

29521, 29637, 29803, 29832, 29964, 30865, 31155,

31252, 31501, 31845, 33440, 33896, 33991, 34265,

35638, 35836, 36120, 37132, 37435, 38224, 39194,

39682, 39969, 39996, 40060, 40778, 41388, 41667,

43i '4, 43302, 43*82, 44026, 45040, 45177, 46006,

46376, 46449, 46969, 46983, 4729 1 -

GREENWICH CATALOGUE OF STARS.





INTRODUCTION.

THE results contained in the following Catalogue are derived from observations

made with the Transit-Circle in the years 1906 to 1914, and are reduced to the

epoch 1910-0.

The Catalogue contains Greenwich clock stars, azimuth stars, stars in the

Nautical Almanac, and other Ephemerides, all stars (including the suggested list

of fundamental stars) in Newcomb's Fundamental Catalogue visible at Greenwich,
and Moon culminators.

1. Right Ascensions.

Collimation. The position of the line of collimation is determined each day

by observations on the collimators, the reading of the micrometer of the north

collimator for coincidence of its wire with that of the south colhmator being usually

obtained by observations made through the central cube of the Transit-Circle.

A correction of + r-011 (=0"-41), determined from observations made in the years

1897-1905, has been applied in forming the adopted reading of the line of collima-

tion on account of the difference of the readings for coincidence of the collimators

according as they are viewed through the central cube or with the instrument

raised.

At the beginning of each week these observations are made with the instrument

raised, and also through the central cube. The difference between these nearly

simultaneous readings for coincidence, as obtained from all the observations of

each observer, gives the following corrections to the collimation error derived from

observations through the central cube for each of the years 1906-1914.

GREENWICH CATALOGUE OF STABS. a



Aii CATALOGUE OF FUNDAMENTAL STABS.

Excess of Collimation Error for Coincidence of Collimators with the Instrument

raised over that through the Central Cube.

Year.

1906

1907
*

1908

1909

1910

1911

1912

1914

Mean
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Annual Means of Diurnal Variation of Level from Observations

in 1906-1914.

Year.



A iv CATALOGUE OF FUNDAMENTAL STARS.

Right Ascensions of the Clock Stars for 1900, which are printed in the Introduction

to the Greenwich Ten- Year Catalogue 1900, and are based on 12h
groups and

Newcomb's value of the equinox correction.

The deduced Right Ascensions of Clock Stars in the Catalogue depends on

6h
groups, i.e. no observation of a clock star is kept for place unless it forms one

of a group of at least six stars extending over a period of observation of at least 6h
.

For determining the standard Mean Right Ascension for 1910-0, the Right

Ascensions of the clock stars have been divided into two groups, depending on 6h

and 12" groups. The differences between them have been formed with weights

depending on the number of observations in the 12h groups, and are given in the

following table as corrections to be applied to the 6h
groups.

Assuming that these corrections can be expressed in the form

F-j-A cos a+B sin a +C cos 2a +D sin 2a,

the correction to the 6h groups has been computed from the formula

_s.()018+
s-0012 cos a -s-0025 sin a+ s-0023 cos 2a + s-0021 sin 2a,

when equal weights have been given to each hourly group. The corrections so

formed have been applied to the 6h
groups, and the standard Mean Right Ascen-

sions for 1910-0 are formed by recombining the 12h and 6h groups with their relative

weights.

These places have been further corrected for magnitude equation to reduce

them to the basis of the travelling recording micrometer. The adopted correction

s-0067 (3-0 m) has been derived from the observations of clock stars made in 1915

with this micrometer. The observed corrections run as follows :

Magnitude ...... 0^4 im-4 2-$ f^-6 4
m

-4 5
m

-3 6-4
Correction ...... + s-i755 + s-OI

6i + 8 ' 6u 5
S ' 02i96

S '002 i74
s 'OI 57i

s- 28
2o

These results depend on observations with 12h
groups, the numbers of which

are suffixed. From a direct comparison of the same places with Boss* the cor-

rections are

+ S'OIO + s-002 + 8-OOI S
-O04

S
-OI4

S'02I

*
Preliminary General Catalogue 0/6188 Stars, 1900.
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Corrections to 6h
Groups to Reduce to 12h

Groups.

Limits
t
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Equinox Correction. The following table shows the results of the ecliptic

investigations for the years 1906-1914:



INTRODUCTION. A vii

Mean Error of the Tabular Declinations of the Sun's Centre

(Mean of Two Limbs] found by different Observers. .

Year. W. J.S. R.C. E. B.E. F.J. H.A.

+ 55 1"6

+ -5i -'57

+ 39 -'9
+ .52 -22 +-34

+ 43 -66 +-17

+ '43 -'33 +'i3

+ '49 -I 7 + -I 4 -16

ii .. .. 33 -oo

+ 20

2. Declinations.

Microscope and Zenith Distance Micrometer Screws. The error of the mean

readings of the six micrometer screws has remained insensible for the range of the

screw (O
r to 5r

) to which the observations are ordinarily confined. The effect of

wear is practically eliminated by the rever.sal of three of the screws. The error

of the Zenith Distance micrometer screw has been checked from time to time by
measurements of intervals on the circle, nadir, and collimators.

Nadir Correction. The apparent corrections for discordance between the

zenith point determined from observations of the nadir, and from reflexion observa-

tions of stars in the years 1906-1914, are as follows :

1906



A viii CATALOGUE OF FUNDAMENTAL STARS.

Monthly Means of Diurnal Variation of Nadir from Observations

in 1906-1914.

Month.



INTRODUCTION. Aix

A discussion of the results of the R and D observations from 1897-1914, by
Mr Thackeray (M.N.E.A.S., Ixxv., pp. 548-553) has shown

(1) There is a considerable range in the results given by different observers,

pointing to something of the nature of bisection error.

(2) The discordance diverges considerably from the law a+6 sin Z.D.

(3) There are marked systematic differences between the ordinary direct

observations and those taken in connection with the observations by reflexion.

Considered as a flexure correction the, R and D observations for the years

1906-1914 give the value +0"-5 sin Z.D. In the previous catalogue the value

+0"-6 sin Z.D. was applied to the observations, and this value has been adopted
as the correction applicable to Z.D. South for the present Catalogue.

The observations in the individual years give the following formula for the

correction to the direct observations :

1906
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of Negretti and Zambra 70,661, and from similar comparisons no correction is

required to the readings of Hicks 257,551.

Barometer. The barometer in use for the whole period 1906-1914 is one made

by Home & Thornthwaite, marked No. 389, with metallic scale and graduation

modified for change of mercury surface in the cistern. From comparisons with

the standard barometer it is found to require no corrections to its readings.

Colatitude and Refraction. Since 1906 January 1, Poulkova refractions have

been used. A table of these refractions has been given as an appendix to Greenwich

Observations, 1898. The mean value of the colatitude adopted in connection with

these refractions is 38 31' 21 "-80. Cprrection for latitude variation derived from

Professor Albrecht's provisional discussions of the international series of observa-

tions have been applied each year to the Greenwich North Polar Distances, as

follows :

Table of Corrections for Latitude Variation, 1906-1914.

(The signs of these corrections are applicable to colatitude.)

Fraction
of

Year.
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Comparison with other Catalogues. A comparison has been made of the

Greenwich Clock Star Places for the 1890, 1900, and the present Catalogue 1910,

with Newcomb's Fundamental Catalogue for 1900, and Boss's Preliminary General

Catalogue of 6188 Stars for 1900.

The Greenwich Right Ascensions are the standard mean Right Ascensions

used for clock-star lists, and the declinations are those printed in the body of the

Catalogues.

The comparison has been made by reducing Newcomb and Boss to the epochs of

the Greenwich Catalogues with the annual variations given in these two catalogues.

The Right Ascensions of the Greenwich 1890 Catalogue have been increased by

+"047 to reduce them to the equinox of Newcomb's catalogue.

Comparison of Right Ascensions in Order of R.A.

(Unit s-001.)

Limits of

R.A.
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Right Ascensions in Order of Declination.

(Unit 8-001.)
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Declinations in Order of Declination.
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The annual precession and secular variation are derived from Downing's
Precession Tables for 1910, in which Newcomb's value of the precession constant

is used. The precession in R.A. is given by the formula

3?-07252+l"-33642 sin a tan 8,

and the secular variation by the formula

A+B tanS+C tan 2
8,

where A= +08
-00186+0'-00649 sin 2a.

B= (F-OOOST sin a+0"-02986 cos a.

C= +0g-01299 sin 2a.

It should be noted that the secular variation given by these formulae, and

printed in the Catalogue, is the secular variation which depends on the precession

alone. The variation due to the combined effect of proper motion and precession

is not included.

The annual proper motions are taken from Boss's General Catalogue for 1900.

To the columns relating to Declinations the same remarks apply generally

as in the case of R.A., except that in combining observations above and below

the pole the following system of weights are used :

For stars whose declinations exceed +75 the observations above and below

pole have equal weights ; from +75 to +54 those below pole have the weight

| for each observation ; from +54 to +49 those below pole have the weight \

for each observation ; beyond +49 the observations below pole are not used in

fixing the mean declination 1910'0.

The precession in Declination is given by the formula

+20"-0461 cos a,

and the secular variation by the formula

A'+B' tan 8,

where
A'= 0"-0085 cos a 0"-4479 sin a.

B'= 0"-1948 sin V
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Standard Mean Right Ascensions of Clock Stars for 1910-0 based on Twelve-hour

Groups Corrected for Magnitude Equation from Observations made with the

Travelling Wire Micrometer.

Star's Name.
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Standard Mean Right Ascensions of Clock Stars for 1910-0 based on Tivelve-hour

Groups Corrected for Magnitude Equation from Observations made with the

Travelling Wire Micrometer continued.

Star's Name.
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Standard Mean Right Ascensions of Clock Stars for 1910'0, based on Twelve-hour

Groups, Corrected for Magnitude Equation from observations made with the

Travelling Wire Micrometer continued.

Star's Name.





GREENWICH CATALOGUE OF STARS FOR li

PART I.

FUNDAMENTAL STARS

OBSERVED AT THE ROYAL OBSERVATORY, GREENWICH
1906-1914

REDUCED WITH PROPER MOTIONS TO THE EPOCH

1910-0

GREENWICH CATALOGUE OF STABS.



A2 ROYAL OBSERVATORY, GREENWICH.

No. in

Boss 1

Cata-

logue,
1900.



CATALOGUE OF FUNDAMENTAL STARS. A3

No. in

BOB'
Catn-

lOL'IU',

Iqoo.



A4 ROYAL OBSERVATORY, GREENWICH.

No. in

Boas'
Cata-

logue.
1900.
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No. in

Boss'

Cata-

logue,
1900.



A6 ROYAL OBSERVATORY, GREENWICH.

No. in

Boss'
Cata-

logue,

1900.
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No. in

Boss'

Cata-

logue,
1900.



A8 ROYAL OBSERVATORY. GREENWICH.

No. in

Boss'
Cata-

logue,
1900.
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No. in

Boss'
Cata-

logue,
1900.



A 10 ROYAL OBSERVATORY, GREENWICH.

No. in

Boss*
Cata-

logue,
1900.



CATALOGUE OF FUNDAMENTAL STARS.

No. in

Boss
1

Cata-

logue,
1900.



A 12 ROYAL OBSERVATORY, GREENWICH.

No. in

Boss'
Cata-

logue,

1900.
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No. in

Hoss'
Cata-

logue,
1900.



A 14 ROYAL OBSERVATORY. GREENWICH.

No. in

BOM*
Cata-

logue,

1900.
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No. in

Bow*
Cata-

logue,

1900.



A 16 ROYAL OBSERVATORY, GREENWICH.

No. in

Boss 1

Cata-

logue,

1900.
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No. in

Boss'
Cata-

logue.

1900.



A 18 ROYAL OBSERVATORY, GREENWICH.

No. in

Boss'

Cata-

logue,
1900.
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No. in

i-.oss*

Cata-

logue,
1900.



A 20 ROYAL OBSERVATORY, GREENWICH.

No. in
Boss'
Cata-

logue,

1900.
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No. in

Boss'

Cata-

logue,

1900.



A '2'2 ROYAL OBSERVATORY, GREENWICH.

No. in

Boss'
Cata-
lOLflU',,

1900.
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No. in

Boss'
Cata-

logue,

1900.



A 24 ROYAL OBSERVATORY, GREENWICH.

No. in

Boss'
Cata-

logue,

1900.
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So. in

Boas'

Cata-

logue,

1900.



A 26 ROYAL OBSERVATORY, GREENWICH.

N'o. in

Boss'
Cata-

logue,

1900.
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No. in

Boss'
Cata-

logue,

1900.



A 28 ROYAL OBSERVATORY. GREENWICH.

No. in-

Boss 1

Cata-

logue,

1900.
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No. in

Boss'
Cata-

logue,

1900.
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No. in

Boss'
Cata-

logue,

1900.

STAB'S NAME. Mean R.A. 1910-0.

Mean
Date of

Obs.

1900+

o. of Obs.

Annual
Precession

1910-0.

Secular
Variation

1910-0.

Annual
Proper
Motion
S -OOOI.

Mean Dec. 1910-0.

Mean
Date of

Ob-.

1900 !-

No. of Obi.

Annual Secular
Precession

;

Variation

1910-0. 1910-0.

6040

6042
6046
6048

6051

6056
6057

6059
6060

6065

6071

6073

6077

6078

6080

6084
6087

6095
6101

6102

6107
6108

6109

6no
6113

6127

6132

6137
6138

6150

6156

6169
6171

6179

Lalande 45965 . .

70 Pegasi

Mayer 997
Piazzi XXIII. 101

Maver 1000

1 3 Piscium

Bradley 3 1 47
100 Aquarii fc

3

72 Pegasi

14 Piscium

Mayer 1003 . . .

1 6 Andromedse

17 Andromedse.

17 Piscium . . .

3 5 Cephei ....

..A

19 Andromedse . .

1 8 Piscium A

105 Aquarii o>
2

106 Aquarii
20 Andromedse . .

.<ft

19 Piscium
Lalande 46609
20 Piscium

Bradley 3166
Maver 1012..

Sculptoris 8

2 1 Piscium
8 1 Pegasi </>

24 Piscium

25 Piscium

Piazzi XXIII. 222 .

7 Cassiopeia p
Mayer 1017

Groombridge 4163
84 Pegasi ifi

27 Piscium
28 Piscium oo

30 Piscium

29 Piscium
2 Ceti

6-5

47
6-4

4'9

6-5

6-5

5-6

4-8

5-2
6-0

6-5

4-0

4'3

4-3

3'4

4'3

4-6

4-6

5'3

5'3

7-5

5-6

5-0

6-3

4-6

5-8

5-2

6-1

6-2

6-2

4'9
6-0

6-7

4-8

4-0

5-2

47
4-6

h m s

23 24 21-370

24 36-180

24 52-910

25 52-140
26 52-605

23

23

23

23

27 20-510
2 7 47-325
28 34-110

29 29-123

29 31-370

23 53-58o

9- 243

43-075

19-240

38-652

23 35 58-200

37 27-240

38 3-408

39 32-100

41 34-160

23 41

43

43

43

43

44

44

47

48

48

48

49

50

50

53

54

54

57

57

59

47-552

1-701

18-980

35-94

H'397
50-960

54-470
18-222

28-170

52-860
10-228

26-421

10-255

3'901

4''334

12-815

20-667

7-8-31

n-66

10-76

13-85

13-82

14-30

14-90
10-82

06-77

12-31

14-16

09-74

10-36

09-09

10-73

09-56

10-84

10-90
II-O2

II-I9

09-28

10-82

09-79

I3-70

10-77

09-08

10-94

14-90

10-98

10-73

08-31

10-84

11-03

14-04

09-85

11-76

09-53
10-08

12-38

09-55
11-62

81

I

H
2

.5

4

3

58

i

6

4
3

2

8

i

2

10

22

I

10

6

2

26

3-I08I

3-0278

3-0904

2-7546

3-0879

3-0777

0-2900

3-H4I
2-9666

3-0779

-3-0962

2-9109

2-9310

3-0596

2-4523

2-9382

3-0696

3-1068

3-II30

2-9616

3-0670

3-0811

3-0780

2-8440

3-0838

3-1226

3-0716

3-0487

3-0769

3-0706

3-I028

2-9817

3-0729

2-8792

3-0542

3-0750

3-0690

3-0735

3-0/43

3-0741

-
-0053

+ -0061

-0027

+ -0376
-

-0024

-0008
-

-6295
-OI2O

+ -Ol66

-0007

-
-0041

+ -0278

+ -0254
+ -0032

+ -0783

+ -0266

+ -0013
-

-0076- -0097
+ -0294

+ -0024
-

-0017
-OOO8

-O6l6

-0026

-
-0157

-0013
-0112

-0007

+ -0020

- -0128

+ -0446

+ -OOII

+ -0918

+ -0150

-0006

'.
0049
-oooi

-0017

-0078

+ 38

+ H5
+ 31

+ 970-
5

+ 4

6

H9
+ 24
+ 248
- 180

+ 73

92

+ 60

+ 20

+ 12

34

+ 32

+ 63

+ 19_ *

80

4
ii

47

+ 8

+ 32
6

38
28

3 1

38
101

8

+ 27

+ 13

45

15

-
9
12

-
5 i

+ 58 3

-
4 34

40-84

50-55

21-74
'

9-69

45-47

i 35 o-oo

+ 86 48 39-87
21 24 41-16

+ 3 49 43-
- i 44 40-06

-
7

+ 45

+42
5

+ 77

57

58

46
8

45-57

14-10

11-97

18-52

47-99

+ 43 50 8-28

+ i 17 5-16

-15 2 33-30
-18 46 34-53

+ 45 55 14-36

+ 2 59 15-17
-

4 57 42-77
-

3 15 43-20

+ 67 18 24-49
6 52 48-73

28 37 40-77

+ o 34 34-69
18

-
3

37 13-76

39 18-23
i 35 24-97

24 43

+ 56 59
- o 23

+ 73 54

+ 24 38

4 3

6 21
-

3

6

17

47-28

54-79

28-41

34-37

28-48

18-96

54-11

42-28

51-04

12-73

n-66

10-87

13-85

13-82

14-30

14-90

10-30

06-77

12-44

I3-99

10-10

10-36

08-74
10-62

"53

10-84

11-89
1 1-76

11-19

09-28

10-58

09-79

13-70

11-57

09-08

10-53

14-90
II-IO

10-54

10-55

10-84

11-29

14-04

10-89
11-82

09-30
10-26

12-38

09-89

11-32

122

(I)

'9

I

163
I

j

2 (2)

18

g

I

2

IO

19
I

16

S

4

i

2

34

15

4
2

IO

35

20

19-804

807
'

811

824
837

+ 19-843

848

858

869

869

+ 19-885

909

9H
930
933

+ 19-936

949
954

966
981

+ 19-983

99 i

993

995

997

+ 19-999
20-002

018

020

020

+ 2O-O22

O26

028

029
037

2O-O39

041

045

045

046

+ -062

060

060

051

57

+ -055
- -OI 5

+ -53
049
051

+ -049

041

040
040
030

+ -037

036

035

032
026

+ -027

025

024
O2I

023

+ -023
021

015

014

014

+ -014
Oil

on
009
004

+ -003

+ -002

002

003

007

72 Pegasi. This star is the close binary fi 720, components 6-0 and 6-0.
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INTRODUCTION.

1. Right Ascensions and Declinations.

The results contained in the following catalogue are derived from observations

made with the Transit-Circle in the years 1906 to 1914. The catalogue was

undertaken to provide reference stars for the Oxford Zones of the Astrographic

Catalogue. All stars of magnitude 9m-0 and brighter on the scale of the catalogues

of the Astronomische Gesellschaft were observed. About 120 fainter stars prin-

cipally at 4h and ll h to 13h were added later to provide sufficient reference stars in

regions where the number to 9m-0 was not enough.

With few exceptions each star was observed five times. The separate obser-

vations made in the years 1906 to 1909 are printed in the Greenwich volumes for

those years. In 1910 this practice was discontinued. A complete ledger of all

the observations has been formed in manuscript, of which a specimen is given
for the first four stars, but it has not been considered necessary to print the

ledger. It will be noticed that corrections to R.A. for magnitude equation, and

to declination for R D discordance are applied in the ledger.

Specimen of Ledger of 1910 Catalogue.

Frac-
tion

of

Year

igoo-f-
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Specimen of Ledger of 1910 Catalogue continued.

B iii

Frac-
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after the introduction of a travelling-wire micrometer. Comparison with these

observations gave the following results-

Magnitude. Difference. Number of Stars.

4-0-4-9
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*
Magnitude Equations for the periods 1906-11 and 1912-14

(Unit
s-001. Number of observations indicated by subscript figures.)

Observer.

w
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In this manner corrections for magnitude equation of all the observers have been

determined, and are embodied in the following table :

Magnitude.
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The means in declination for the 24 hours arranged according to magnitude give

7
m-o

-
"-24

I

8m-o 8m -9 "-30

-25 I 9
m-o -33

Mean o"-z8

A comparison with Boss' Preliminary General Catalogue is summarised in the

following table :

Boss Greenwich.

Limits of R.A.



B viii CATALOGUE OF ZONE STARS

A comparison with Auwers' Fundamental Catalogue gives for the declinations

Auwers Greenwich 1910 -j-"-o8 sin a "-05 cos a.

The differences between these comparisons agree with the difference Boss Auwers

+"04 sin a +"-05 cos a given in Astronomical Journal No. 615.

Probable Errors.

The probable error of a single observation calculated by discordances from the

mean, taking the first star in each ten minutes of right ascension for the whole
24 hours is

-j-s-o^o in R.A. and zb"'43 in Dec.

As the catalogue places depend on five observations, the probable error of a cata-

logue place, obtained from the internal accordance of the observations is

^s-oiS in R.A. and "'I9 in Dec.

The mean discordance from Kiistner's catalogue, when allowance is made for the

systematic difference is

--8-030 in R.A. and "-39 in Dec.

giving for the probable error of the difference between the two catalogues

s
-025 in R.A. and "'33 in Dec.

In the introduction to the Bonn catalogue the probable error of a star's place is

found to be "-014 in R.A. and "-19 in Dec. Assuming Kiistner's catalogue to

be entirely free from quasi-systematic error, the probable error of the Greenwich

catalogue is found to be

8.0205 in R-A. and "-27 in Dec.

The probable error of a Greenwich place may thus be taken as

3-020 in R.A. and "-25 in Dec.

2. Determination of Proper Motions.

SYSTEMATIC CORRECTIONS TO CATALOGUES.

Proper motions were determined by comparison with the catalogues of the

Astronomische Gesellschaft supplemented by comparisons with the zone observations

of Bessel and Lalande. The mean difference of epoch between the Greenwich

observations, and those of the catalogues of the Astronomische Gesellschafl is 33

years ; between Greenwich and Bessel's zones 85 years ; and between Greenwich
and Lalande 110 years. The proper motions were obtained separately from each
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of these sources, and means taken, double weight being given to the determination

from the A.G. catalogues, except in the cases where the difference of epoch was

unduly short.

Systematic corrections were applied to the observations to bring them into

accord with Boss' Preliminary General Catalogue.

GREENWICH CATALOGUE FOR 1910.

No corrections were applied to the right ascensions, but a correction of 0"-40

was applied to the declinations printed in the volume. This correction to the

declinations was obtained by comparison of the fundamental stars with the

Preliminary General Catalogue.

ASTRONOMISCHE GESELLSCHAFT, 1875.

The three catalogues used are

Berlin B Dec. 24 25

Cambridge - Dec. 25 30

Leiden Dec. 30 32

The right ascensions and declinations given in these catalogues were reduced to

Boss' system by application of the corrections given on pp. 304 and 327 of the

Preliminary General Catalogue. The corrections for magnitude equation for Cam-

bridge, extend only as far as 9m-0, and were continued for the few stars fainter

than this limit as follows :

gm.o 8-09 9H1-2
S-II 9

m
'4

S
'I5

911.1 s-io 901-3
S
-I3 9

m
-5

s
-i/

In the application of these corrections the magnitudes used are those of the

A.G. catalogues, and not those printed in this volume.

BESSEL'S ZONE OBSERVATIONS, 1825.

The positions given in Weisse's catalogue were corrected for the systematic
errors given by Struve on pp. 28-40 of the introduction. They were then brought

up to 1910, using the precessions (Struve-Peters) given in the catalogues of the

Astronomische Gesellschaft. Outstanding differences were examined and many
errors were found in the reductions from Bessel's original zones. Proper motions

were then derived from the differences Gr Bessel, which were compared with the

proper motions obtained from the differences Gr A.G.C. The stars were then
GREENWICH (CATALOGUE OF STARS. 2 b
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arranged in the separate observing zones of Bessel and the mean differences regarded

as giving systematic corrections to the separate zones. Zone 301 is given as a

specimen, and as showing the general accordance.

Corrections to BesseVs Zone 301.

1825, August 19. R.A. J9
h
32 2oh J Dec.+24.

Berlin B. Catalogue.
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Corrections to the Right Ascensions and Declinations of BesseVs Zones as Reduced

by Weisse to the epoch, 1825.
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Corrections to the Right Ascensions and Declinations of BesseVs Zones- contd.
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Special Corrections to BesseTs Zones as reduced by Weisse to 1825 given

by Struve (pp. 38-40 of Introduction to Catalogue).

Zone 323.

The zone extends from R.A. 2oh 59
m to 22h 33. From 21'' 16 to the end

a correction of i s-38 has been applied to the observed R.A.

Zone 344.

This zone extends from R.A. 7
h
56 to 9

h
3
m

. From 8h 3O
m to 9

h om a

correction of +os-2o (a 8^-5) has been applied to the observed R.A.

Zone 373.

This zone extends from R.A. i6h 31 to i8 h om . A correction of +o"-i+o"-s

(a i6h-5) has been applied to the observed declination.

Zone 374.

This zone extends from R.A. 22h om to oh 4
m

. A correction of +o*'4

(24
h -o a) has been applied to the observed declination.

Zone 395.

This zone extends from R.A. 3
h
29 to 5

h
34
m

. A correction of +o"-8 1"'3

(a 4
h
-o) has been applied to the observed declination from 4'" om to the end.

Zone 468.

This zone extends from R.A. I2 h om to I3
h 49. A correction of +o"-2+o"'9

(a I3
h
-o) has been applied to the observed declination.

Zone 471.

This zone extends from R.A. I3
h
29 to I4

h
34
m

. A correction of +o"-i+o"-5

(a I4
h
-o) has been applied to the observed declination.

Zone 513.

This zone extends from R.A. 4
h
59"" to 6h 36

m
. A correction of +o"-3

between 5
h-om and 6h -om has been applied to the observed declination.

Supplementary Corrections to BesseVs Zones.

Zone 325.
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From a direct comparison of 383 stars of Boss' catalogue in these 91 zones

it appears that an additional correction of -\-
s-02 and +"-35 is required to

systematic corrections given above to reduce Bessel's observations to Boss' system.

These, however, have not been applied.

\

LALANDE'S CATALOGUE, 1800.

Now that Lalande's catalogue is being discussed in times of military stress, it

may not be inappropriate to quote Lalande's description in the Histoire Celeste of

the time in which the observations were made :

"
C'est a 1'Ecole militaire que la

France a dedommage Fastronomie par un travail suivi avec courage et avec

assiduite. . . . On ne verra pas sans interet qu'au milieu des convulsions qui

agitaient la France, un travail long et penible s'executait dans le silence des

nuits, et preparait des resultats faits pour durer plus longtemps que les institutions

politiques pour lesquelles on s'agitait si fort et Ton versait tant de sang."
- Histoire

Celeste, tome i. p. ii-iii.

An inspection oi the stars observed each night showed that about thirty per

cent, were contained in Boss' Preliminary General Catalogue, and this seemed to

give such an excellent basis for obtaining systematic corrections to each night's

observations that all Boss stars observed by Lalande were reduced with Boss'

elements to 1800, and compared with Lalande places for each night's observations.

The mean of the corrections thus obtained was adopted as the systematic correction

to that zone or night's observations. (The places in the Lalande catalogue were

corrected when necessary for proper motion.) With these corrections Lalande's

catalogue places were then reduced to 1910 with the precession Struve-Peters

from the A.G. catalogues, compared with the Greenwich catalogue results,

and proper motions were found. On comparing these proper motions with proper

motions similarly found for the same stars from the A.G. catalogues, it was found

that there was a systematic discordance between proper motions given by the two

methods. It is possible that the discordance in R.A. arises in part from a magni-

tude equation in Lalande.

A difficulty arises in dealing with this catalogue as the reference stars are

frequently not observed under the same conditions as the zone stars. For instance,

an inspection of the pages of the Histoire Celeste will show that the brighter stars

are observed over more wires than the fainter stars, and are often observed outside

the range of declination of the night's zone.

The reference in Lalande to the night's observations or a zone, as a page in the

Histoire Celeste is troublesome, as frequently there are two zones on the same page
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also two observations of the same star on two separate nights on the same page
so that it is necessary to refer to the original entries in the Histoire Celeste to identify

the two observations before the proper correction can be applied.

The following table gives the corrections to each Lalande zone, or night's

observation, as derived from Boss.

Zone Corrections to Lalande Observations 1800, derived from stars

in Boss' Catalogue.

Page of

Histoire

Celeste.
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motions derived from differences Gr. A.G.C. Corrections to reduce the proper
motions viz. Gr. Lai. to systematic agreement with those deduced Gr. A.G.C.

were thus found-
Zone 2O-1 + S'OO22 + '013

,, 21-2-3 + 'Ooo6 + -ooi

etc.

The mean corrections for all the zones were found to be s-0010 and +"-011.

This mean was taken out, and corrections applied to the Gr. Lai. proper
motions as shown in the following table :

Corrections Applied to the Preliminary Proper Motions, Greenwich Lalande.

Page of

Histoire

Celeste.
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As the corrections deduced in this way to Lalande's Zones may be of value

in other researches, they are given in the following table, though they were not

used in this form in the present investigation.

Corrections to Lalande's Zones, 1800.

Page of

Histoire

Celeste.
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minations Gr. A.G.C., and 1 to the determinations Gr. Bessel, and Gr. Lalande.

The proper motions were then discussed with reference to Solar Motion and Preces-

sion in the Monthly Notices of the Royal Astronomical Society, Ixxvii. pp. 8-11,

and as a result of this discussion some further corrections to the proper motions

were derived.

Analysis of the proper motions (omitting nine stars of very larg

don) gavemotion) gave

;e proper

Mag. Right Ascensions.

6-07-8
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accounted for by the use of a pair of horizontal wires 11" apart, between which the

star was placed centrally.

The following corrections were accordingly applied to the Greenwich Cam-

bridge proper motions in declination :

m " m "

6-0 +'4 8-0 -ooo

6-5 +-003 8-5 003

7'0 -f--002 9-0
--

007

7-5 +-OOI

These corrections have full weight only for those stars whose proper motions

depend entirely on Cambridge observations.

PROBABLE ERRORS OF THE PROPER MOTIONS.

The proper motions printed in this volume of stars in Boss' Preliminary General

Catalogue are taken from that work. The proper motions of these stars, except-

ing fundamental stars were, however, computed like those of the other stars in the

catalogue by comparisons of Gr. A.G.C., Gr. Bessel, and Gr. Lalande. The
mean discordance between the proper motions computed this way, and those given

by Boss is

in R.A. and "-0124 in Dec.

Assuming that Boss made little use of the catalogues employed here, these

figures would indicate that the probable errors of the proper motions of the brighter
stars in this catalogue are very nearly

and -|-"'Oio.

For the fainter stars the probable errors of the proper motions may be given as

8-0012 and "-012.

These probable errors are derived from the data for the probable errors given
in the introductions to the Berlin, Cambridge, and Leiden catalogues, and the

probable errors =|=
s

-020, and ^"0-25 of this catalogue.

3. General Results.

The proper motions determined in this catalogue have been discussed in

several papers in the Monthly Notices of the Royal Astronomical Society by Sir
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F. W. Dyson, and W. G. Thackeray.* It has not been considered necessary to

repeat these discussions here, with the exception of those which have relation

to the spectral types of the stars. Thanks to the kindness of Prof. Pickering and

Miss Cannon, who have forwarded results of the new Henry Draper Catalogue

in advance of its publication, the spectral types for 6500 stars could be included

in the catalogue, and these have considerably enhanced its value.

DISTRIBUTION OF THE STARS.

The zone 24 32 N. declination cuts the Galaxy at R.A. 5h 30m and 19 30 ra
.

On the north it reaches the Galactic pole at 12h-30m ,
but on the south does not

reach a lower Galactic latitude than 35. Between 22h and 3h the zone is nearly

parallel to the Galaxy, and about 30 from it.

In the following table is given the total number of stars for each hour of right

ascension, and also the number whose spectral type is known. The latter are

divided into the number brighter and fainter than 8m-60 on the Harvard Scale, on

the assumption that the spectral types are complete to this magnitude. Further,

to give information of the constancy of the limiting magnitude, the mean magni-
tudes are given for each hour (1) for the stars fainter than 8m-60 whose spectral

types are given in the Draper catalogue and (2) the stars whose spectra are not

given.

* REFERENCES :

1. The Mean Parallax of Stars of Different Magnitudes. By Sir F. W. Dyson and W. G. Thackeray.
Vol. Ixxvii. No. i.

2. Greenwich 1910 Catalogue of Stars, Zone +24 o' to + 32o' : List of Stars the P.M. of which is

20" or over per Century ; and Analysis of Numbers and Percentages of Proper Motions. By W. G.

Thackeray. Vol. Ixxvii. No. 3.

3. A Statistical Discussion of the Proper Motions of the Stars in the Greenwich Catalogue for 1910.

By Sir F. W. Dyson, F.R.S. Vol. Ixxvii. No. 3.

4. The Systematic Motions of the Stars between Dec. +24 and Dec. +32. By Sir F. W. Dyson
and W. G. Thackeray. Vol. Ixxvii. No. 8.

5. The Relative Density of Stars with Proper Motions between certain Limits in Reference to their

Galactic Latitudes. By Sir F. W. Dyson and W. G. Thackeray. Vol. Ixxvii. No. 9.

6. The Parallaxes of the B Stars which are between the Limits of 4
h to 8 h R.A., and +24 to + 3 2

Dec. By Sir F. W. Dyson and W. G. Thackeray. Vol. Ixxviii. No. 8.

7. Proper Motiona of the Stars in Zone 24 32 N. Declination, in Relation to Spectral Type. By
Sir F. W. Dyson and W. G. Thackeray. Vol. Ixxix. No. 3.

8. The Region of the Sky between R.A. 3
h and 5

h 30, and N. dec. 20 to 35. By Sir F. W. Dyson
and P. J. Melotte. Vol. Ixxx. No. i.
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TABLE I. Distribution of Stars in Order of RA.

Limits of

R.A.
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TABLE II. Distribution of Stars of Different Spectral Types for each hour of Right

Ascension.

R.A,

I

2

3

4

5
6

7
8

9
10

II

12

13

14

15
16

17
18

19
20
21

22

23
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TABLE III. Distribution of Stars of Different Spectral Types brighter and

fainter than 8m-60.
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Examination of Table III. shows that the F stars have a uniform distribution,

but the F8-G5 stars show a large excess of faint stars about 12h
,
and deficiency

about 20h .

The KO stars and still more those of types K2-M show a large number of stars

from 17h-23h
,
and the latter a comparatively small number in high galactic latitudes.

In Table V. the number of stars of different spectral types are divided still

further according to magnitude. Attention may be drawn to the large percentage

of faint stars in the group F8-G5.

TABLE V. Number of Stars for Different Magnitudes for Different Spectral Types.

Spectral Type.
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TABLE VI. The Numbers of Stars with Proper Motions between Certain

Limits for 'Different Spectral Types.
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Among the types B, A, and M, the few stars with large proper motions are

bright stars. The following list gives all the stars of these types with proper

motion > 10" a century.



INTRODUCTION.

List of Stars omitted on Account of Large Proper Motion.

B xxvii

Approx.



B xxviii CATALOGUE OF ZONE STARS.

TABLE VII. Systematic Motions for Different Spectral Types-
Equations and Solutions continued.

Spectral

Type.
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as we proceed from types B and A to K and M. For types B and A it is 36 ;

from F5 to KO it is 50, while for the small groups K2-K5 and M it reaches

66 and 74.

This shift of the declination will be explained if the proportion of stars belong-

ing to the two star streams is different for the different types of spectrum. It was

shown in the Monthly Notices for June 1917, that the stars, taken as a whole and

not divided into their spectral types, showed the phenomena of star-streaming

very clearly. It was concluded (p. 590) that the Apices of the two streams were

at R.A. 90, Dec.-13, and R.A. 270, Dec.-60 ; that the relative velocities were

as 10 : 6, and that the stars were divided between the streams in the ratio 4 : 3.

Adopting the ratio 10 : 6 of the stream velocities, and the positions of the

Apices just given, it follows that corresponding to various positions of the Solar

Apex the proportion of stars belonging to the two streams should be as follows ':

A. F5-Ko. K2-Ks. Ma.

Declination of Apex . 36 50 66 74

Percentage of Stars of Stream I. 61 49 38 33

The proper motions for stars of types A, F, G and K, were plotted separately

for each hour, except from 3h-9h where the streams are not sufficiently separated.

The number of stars moving within 30 of the directions of the Apices of the two

streams were counted for stars with proper motions > 10" a century, between 5"

and 10", and those less than 5" a century. The number of stars moving within 30

of the direction of the Apex of Stream I. are given in the following table under the

heading Stream I., those within 30 of the Apex of Stream II. under the heading
Stream II., and those falling in the remaining 240 in the third column for each

group. The distances from the Apices are also given. At the bottom of the table

are given the sums omitting 16h-20h
, which is more than 150 from the Apex and

where sin s 1 is small. In addition, the corresponding numbers are given when

restricted to proper motions > 5" a century or > 10" a century.



B xxx CATALOGUE OF ZONE STARS.

TABLE VIII.
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(1) The velocity of Stream I. is greater than that of Stream II. in the

proportion 10 : 6.

(2) The peculiar motions increase relatively to the Stream motions.

(3) The accidental errors of the determinations cause more spreading where

the proper motions are small (e.g. in type A) than where they are large (e.g. types

F8-G5).

It is not possible to estimate these effects exactly, but the observed distri-

bution of the directions of the proper motions generally supports the explanation

suggested above of the different declinations of the Solar Apex derived from stars

of different spectral type.

We may conclude that 60 per cent, of the A stars belong to Stream L, and the

proportion diminishes till it is about 50 per cent, for those of type KO, and is

40 per cent, for types K2 and K5, while for M it is only 33 per cent.

Lists are given of

(1) The stars of proper motion >20" a century.

(2) The B stars.

(3) The M stars.

With reference to the proper motions of the B and M stars, it is to be remem-

bered that they are very small, especially those of the fainter stars, so that the

accidental errors have greater importance than with the stars of other types.

The publication of this catalogue affords a fitting opportunity to record the

great services of Mr Thackeray to the Royal Observatory and to Astronomy in

the series of catalogues which have been produced under his direction. They
include the Greenwich Catalogues of 1890, 1900, and 1910, as well as the re-reduction

of Groombridge's Observations. In the formation of the present catalogue he was

for some time single-handed, owing to the war. The value of the catalogue is due

to a very large extent to the persistence with which he examined every detail

which could improve its accuracy, and the readiness with which he undertook

every discussion which promised to be fruitful.

F. W. DYSON.
ROYAL OBSERVATORY,

GREENWICH, June 1920.
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List of Stars of proper motion 20" or more per century.

Approx.
R.A.
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List of Stars with proper motion 20" or more per Century continued.

Approx.
R.A.
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List of B Stars continued.

Approx.
R.A.
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List of B Stars continued.

Approx.
R.A.
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List of B Stars continued.

Approx.
R.A.
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List of M Stars continued.

Approx.
K.A



EXPLANATION OF THE SEPARATE COLUMNS OF THE
PRINTED CATALOGUE.

Column i gives the reference numbers to the stars in the catalogue.

Column 2 gives the zone and reference number in the Bonn Durchwusterung.

Column 3 gives the reference number in the Astronomische Gesellschaft. Catalogue for 1875, the letters

B, C, and L referring to the Berlin (Becker), Cambridge and Leiden sections.

Column 4 gives the reference numbers in Weisse's reductions of Bessel's zones for 1825.

Column 5 gives the reference numbers in Lalatide's catalogue for 1800.

Column 6 gives the observed right ascension corrected for magnitude correction, and reduced to

1910-0 without proper motion.

Columns 7, 8, 10, 1 1 give the precession and secular variation as described in Part I.

Column 9 gives the observed declination reduced to 1910-0 without proper motion.

Column 12 gives the mean date of observation, in the few cases of two entries the first refers to the

R.A. and the second to the declination observations.

Coluirfns 13, 14 give the proper motions in units of s-oooi and "-ooi, those marked * are taken direct

from Boss' Preliminary General Catalogue for 1900.

Column 15 gives the magnitude of the star according to the Harvard system, those with two places

of decimals are the latest Harvard values, and the others the B.D. magnitude reduced to the Harvard

system by the tables given (Harvard Annals, LXXII, p. 216).

Column 1 6 gives the spectral type from the Henry Draper Catalogue in course of publication.

N. B. The number of observations is in all cases 5, except when stated otherwise in the notes.



GREENWICH CATALOGUE OF STARS FOR 1910-0

PART II.

CATALOGUE OF STARS IN THE ZONE

TO

OBSERVED AT THE ROYAL OBSERVATORY, GREENWICH

1906-1914

AND REDUCED WITHOUT PROPER MOTIONS TO THE EPOCH

1910-0

GREENWICH CATALOGUE OF STARS



B2 ROYAL OBSERVATORY, GREENWICH. 1-50



51 100 CATALOGUE OF .STARS FOR 1910. ZONE +24 TO -32.



B4 ROYAL OBSERVATORY, GREENWICH. 101 150



151 200 CATALOGUE OF STARS FOR 1910. ZONK -r-24 TO +32. B5



B6 ROYAL OBSERVATORY, GREENWICH. 201 250



251 300 CATALOGUE OF STARS FOR 1910. ZONE + 24 TO -32. B7



B8 ROYAL OBSERVATORY, GREENWICH. 301 350



351-400 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32.



B 10 ROYAL OBSERVATORY, GREENWICH. 401 450



451 500 CATALOGUE OF STABS FOR 1910. ZONE +24 TO +32' B 11



B 12 ROYAL OBSERVATORY, GREENWICH. 501 550



551 600 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 13



B 14 ROYAL OBSERVATORY, GREENWICH. 601 650



651 700 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 15



B16 ROYAL OBSERVATORY, GREENWICH. 701 750



751 800 CATALOGUE OF STARS FOR H10. ZONE +24 TO f-32. B 17



B 18 ROYAL OBSERVATORY, GREENWICH. 801 850



851 900 CATALOGUE OF STARS FOR 1910. ZONE -24 TO +32. B 19



1-5 20 ROYAL OBSERVATORY, GREENWICH 901 950

1



951 1000 CATALOGUE OF STAR* FOR 1910. ZONE +24 TO +32. B21



B22 ROYAL OBSERVATORY. GREENWICH. 1001 1050



1051 1100 CATALOGUE OF STABS FOR 1910. ZONE -^24 TO +32. B23



B24 ROYAL OBSERVATORY, GREENWICH. 1101 1150



1151 1200 CATALOGUE OF STARS FOR 1910. ZONE -r24 TO +32 B25



B26 ROYAL OBSERVATORY, GREENWICH. 1201 1250



1251 1300 CATALOGUE OF STABS FOK 1910. ZONE +24 TO +32. B27



B28 ROYAL OBSERVATORY, GREENWICH. 1301 1350



1351 1400 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B29



B30 ROYAL OBSERVATORY, GREENWICH. 1401 1450



1451 1500 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B31



B32 KOYAL OBSERVATORY, GREENWICH. 1501-1550



1551 1600 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B33



B34 ROYAL OBSERVATORY, GREENWICH. 1601 1650



1651 1700 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B35



B36 ROYAL OBSERVATORY, GREENWICH. 1701 1750



1751 1800 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 H 37



ROYAL OBSERVATORY, GREENWICH. 1801 1850



1851 1900 CATALOGUE OF STARS FOR 1910. ZONK i 21 TO +32. B 39



B40 ROYAL OBSERVATORY, GREKNWICH. 1901 1950



1951 2000 CATALOGUE OF STARS FOB 1910. ZONE +24 TO +32 B41



B42 ROYAL OBSERVATORY, GREENWICH. 2001-2050



2051-2100 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32". B43



B44 ROYAL OBSERVATORY, GREENWICH. 2101-2150



2151-2200 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B45



B46 ROYAL OBSERVATORY, GREENWICH. 2201-2250



2251 2300 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B47



B48 ROYAL OBSERVATORY. GREENWICH. 2301-2350



2351 2400 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B49



B50 ROYAL OBSERVATORY, GREENWICH. 2401 2450



2451 2500 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B51



B52 ROYAL OBSERVATORY, GREENWICH. 2501-2550



2551 2600 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B53



B54 ROYAL OBSERVATORY, GREENWICH. 2601 2650



2651 2700 CATALOGUE OF STARS FOE 1910. ZONE +24 TO +32 B55



B56 ROYAL OBSERVATORY, GREENWICH. 2701-2750



2751-2800 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B57



B58 ROYAL OBSERVATORY, GREENWICH. 2801 2850



2851 2900 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32".



B60 ROYAL OBSERVATORY, GREENWICH. 2901 2950



2951 3000 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B61



B62 ROYAL OBSERVATORY, GREENWICH. 3001-3050



3051 3100 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B63



B64 ROYAL OBSERVATORY, GREENWICH. 3101-3150



3151-3200 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B65



B66 ROYAL OBSERVATORY, GREENWICH. 3201-3250



3251 3300 CATALOGUE OP STARS FOR 1910. ZONE +24 TO +32 B67



B68 ROYAL OBSERVATORY, GREENWICH. 3301 3350



3351 3400 CATALOGUE OF STARS FOR 1910. ZONK r 24 TO +32 B69



H 70 ROYAL OBSERVATORY, GREENWICH. 3401-3450



3451 3500 CATALOGUE OF STARS FOR 1910. ZONE i 24 TO +32. B71



B 72 ROYAL OBSERVATORY, GREENWICH. 3501-3550



3551-3600 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B73



B74 ROYAL OBSERVATORY, GREENWICH. 3601-3650



3651-3700 CATALOGUE OF STAKS FOR 1910. ZONE +24 TO +32C B75



B7G ROYAL OBSERVATORY, GREENWICH. 3701 3750



3751 3800 CATALOGUE OF STARS FOR 1910. ZONE f 24 TO +32. B 77



B78 ROYAL OBSERVATORY, GREENWICH. 3801 3850



3851-3900 CATALOGUE OF STABS FOR 1910. ZONE +24 TO +32 B79



B80 ROYAL OBSERVATORY, GREENWICH. 3901-3950



3951 4000 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B81



B82 ROYAL OBSERVATORY, GREENWICH. 4001-4050



4051-4100 CATALOGUE OF STARS FOB 1910. ZONE +24 TO +32. B83

1



B84 ROYAL OBSERVATORY, GREENWICH 4101 4150

1



4151-4200 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B85



B86 ROYAL OBSERVATORY, GREENWICH. 4201-4350



4251-4300 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 87



B88 ROYAL OBSERVATORY, GREENWICH. 4301-4350



4351 4400 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B89



B 90 ROYAL OBSERVATORY, GREENWICH. 4401 4450



4451 4500 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B91



B92 ROYAL OBSERVATORY, GREENWICH. 4501 4550



4551 4600 CATALOGUE OF STABS FOR 1910. ZONE +24 TO +32. B93



B94 ROYAL OBSERVATORY, GREENWICH. 4601 4650



4651 4700 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 95



B96 ROYAL OBSERVATORY, GRKENWICH. 4701-4750



4751-4800 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B97

No.



B98 ROYAL OBSERVATORY, GREENWICH. 4801-4850



4851-4900 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B99



B 100 ROYAL OBSERVATORY, GREENWICH. 4901 4950



4951 5000 CATALOGUE OF STARS FOB 1910. ZONE +24 TO +32. ft 101



B 102 ROYAL OBSERVATORY, GREENWICH. 5001 5050



5051 5100 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 13 103



B 104 ROYAL OBSERVATORY, GREENWICH. 5101-5150



5151-5200 CATALOGUE OF STARS FOB 1910. ZONE +24 TO +32. B 105



B 106 ROYAL OBSERVATORY, GREENWICH. 5201-5250



5251-5300 CATALOGUE OF STARS FOR 1910. ZONE -t-24 TO +32". B 107



B 108 ROYAL OBSERVATORY, GREENWICH. 5301-5350



5351-5400 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 109



B 110 ROYAL OBSERVATORY, GREENWICH. 5401-5450



5451-5500 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B 111



B 112 ROYAL OBSERVATORY. GREENWICH. 5501 5550



5551-5600 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 113



B 114 ROYAL OBSERVATORY, GREENWICH. 5601-5650



5651-5700 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 115



B 116 ROYAL OBSERVATORY, GREENWICH. 5701-5750



5751-5800 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 117



ROYAL OBSERVATORY, GREENWICH. 5801-5850



5851-5900 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B 119



B 120 ROYAL OBSERVATORY, GREENWICH. 5901-5950



5951 6000 CATALOGUE OF STARS TOR 1910. ZONE +24 TO +32 B 121



B 122 ROYAL OBSERVATORY, GREENWICH. 6001-6050



6051-6100 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 123



B 124 ROYAL OBSERVATORY, GREENWICH. 6101-6150



6151 6200 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32



B126 ROYAL OBSERVATORY, GREENWICH. 6201-6250



6251-6300 CATALOGUE OF STARS FOR 1910. ZONE f 24 TO +32. B 127



B 128 ROYAL OBSERVATORY, GREENWICH. 6301-6350



6351-6400 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 129



B 130 ROYAL OBSERVATORY, GREENWICH. 6401-6450



6451 6500 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B 131



B 132 ROYAL OBSERVATORY, GREENWICH. 6501 6550



6551-6600 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32



ROYAL OBSERVATORY, GREENWICH. 6601-6650



6651-6700 CATALOGUE OF STABS FOR 1910. ZONE +24 TO +32



ROYAL OBSERVATORY, GREENWICH. 6701-6750



6751-6800 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 137



B 138 ROYAL OBSERVATORY, GREENWICH. 6801-6850



6851^900 CATALOGUE OF STAKS FOR 1910. ZONE +24 TO +32 B 139



B140 ROYAL OBSERVATORY, GREENWICH. 6901-6950



6951-7000 CATALOGUE OF STARS FOB 1910. ZONE +24 TO +32. B 141



B 142 ROYAL OBSERVATORY, GREENWICH. 7001-7050



7051-7100 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B143



B 144 ROYAL OBSERVATORY, GREENWICH. 7101-7150



7151-7200 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B 145



B146 ROYAL OBSERVATORY, GREENWICH. 7201-7250



7251 7300 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B147



B 148 ROYAL OBSERVATORY, GREENWICH. 7301 7350



7351-7400 CATALOGUE or STARS FOR 1910. ZONE +24 TO +32. B149



B ir>o ROYAL OBSERVATORY. GREENWICH. 7401 7450



7451 7500 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B 151



B152 KOYAL OBSERVATORY, GREENWICH. 7501-7550



7551 7600 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B153



B 154 ROYAL OBSERVATORY, GREENWICH. 7601-7650



7651-7700 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B 155



B 156 ROYAL OBSERVATORY, GREENWICH. 7701-7750



7751-7800 CATALOGUE OF STARS FOB 1910. ZONE +24 TO +32. B157



B158 ROYAL OBSERVATORY, GREENWICH. 7801-7850



7851-7900 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B159



B 160 ROYAL OBSERVATORY, GREENWICH. 7901-7950



7951-8000 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 161



B 162 ROYAL OBSERVATORY, GREENWICH. 8001-8050



8051 8100 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32



B 164 ROYAL OBSERVATORY, GREENWICH. 8101-8150



8151-8200 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 1C5



B 166 ROYAL OBSERVATORY, GREENWICH. 8201-8250



8251-8300 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B167



B 168 ROYAL OBSERVATORY, GREENWICH. 8301-8350



8351-8400 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32



B 170 ROYAL OBSERVATORY, GREENWICH. 8401-8450



8451-8500 CATALOGUE OF STABS FOR 1910. ZONE +24 TO +32 B 171



ROYAL OBSERVATORY, GREENWICH. 8501-8550



8551-8600 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B173



B 174 ROYAL OBSERVATORY, GREENWICH. 8601-8650



8651-8700 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32



B 176 ROYAL OBSERVATORY, GREENWICH. 8701-8750



8751-8800 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 177



B 178 ROYAL OBSERVATORY, GREENWICH. 8801-8850



8851 8900 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32.



ROYAL OBSERVATORY, GREENWICH. 8901-8950



8951 9000 CATALOGUE: OF STARS FOR 1910. ZONE +24 TO +32 B 181



B 182 ROYAL OBSERVATORY, GREENWICH. 9001-9050



9051 9100 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B 183



B184 ROYAL OBSERVATORY, GREENWICH. 9101 9150



9151-9200 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32.



B 186 ROYAL OBSERVATORY, GREENWICH. 9201-9250



9251-9300 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B 187



B 188 ROYAL OBSERVATORY. GREENWICH. 9301 9350



9351-9400 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B189



B 190 ROYAL OBSERVATORY, GREENWICH. 9401-9450



9451 9500 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B19I



B 192 ROYAL OBSERVATORY, GREENWICH. 9501-9550



9551-9600 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 193



B 194 ROYAL OBSERVATORY, GREENWICH. 9601-9650



9651-9700 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B 195



B 196 ROYAL OBSERVATORY, GREENWICH. 9701-9750



9751-9800 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B197



B 198 ROYAL OBSERVATORY, GREENWICH. 9801-9850



9851-9900 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B199



B200 ROYAL- OBSERVATORY. GREENWICH. 9901-9950



9951-10,000 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B201



B202 ROYAL OBSERVATORY, GREENWICH. 10,001-10.050



10,051-10,100 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B -J03



B204 ROYAL OBSERVATORY, GREENWICH. 10,101-10,150



10,151 10,200 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B205



B206 ROYAL OBSERVATORY, GREENWICH. 10,201-10,250



10,251 10,300 CATALOGUE OF STARS FOB 1910. ZONE +24 TO +32 B207



B208 ROYAL OBSERVATORY, GREENWICH. 10,301-10,350



10.351 10,400 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B209



B210 ROYAL OBSERVATORY, GREENWICH. 10,401-10,450



10,451 10,500 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32.



B -1\:1 ROYAL OBSERVATORY. GREENWICH. 10,501 10,550



10,551-10,600 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B213



B214 ROYAL OBSERVATORY, GREENWICH. 10,601-10,650



10,651-10,700 CATALOGUE OP STARS FOR 1910. ZONE +24 TO +32 B215



B216 ROYAL OBSERVATORY, GREENWICH. 10,701-10,750



10,751-10,800 CATALOGUE OF STARS FOB 1910. ZONE +24 TO +32 B217



B218 ROYAL OBSERVATORY, GREENWICH. 10,801-10,850



10,851-10,900 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B219



ROYAL OBSERVATORY, GREENWICH. 10,901-10,950

1



10,951-11,000 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B221



B222 ROYAL OBSERVATORY, GREENWICH. 11,001-11,050



11,051 11,100 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B223



B224 ROYAL OBSERVATOKY, GREENWICH. 11,101-11,150



11,151-11,200 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B225

<



B 226 ROYAL OBSERVATOBY, GREENWICH. 11,201-11,250



11,251-11,300 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32. B227



B228 ROYAL OBSERVATORY, GREENWICH. 11,301-11,350



11,351-11,400 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B229



B230 ROYAL OBSERVATORY, GREENWICH. 11,401-11,450



11,451-11,500 CATALOGUE OF STARS FOR 1910. ZONE +24 TO +32 B231
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