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INTRODUCTION.
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A large number of observers have published results
of research, the primary object. of which was the determination
of the positions of the stars of the Orion Region. 1In the
majority of cases however little attention was pa2id to the
brightness of the stars. Sir John Herschel made the first
survey of the Huygenian Region at the Cape of Gocd Hope in
the years 1834-8. In the years 1847-8 Professor W. C. Bond
at Barvard College Observatory, made a series of micrometri-
cal observation of 96 stars in the nebula. HEis results are
published in H. C. O. Annals Vol. V. Lassell determined the
position of 59 sters in this region and his results are pub-
lished in the Nemoirs of the Royal aAstronomical Society for
the year 1354. He determined the relative magnitudes of the
stars giving the brightest in the region a%lst.and the faink-
est as 9th. magnitude and grading the others in the eight
grades between. Struve and Lispunoff, at St. Petersburg in
1862, made a more extensive and more accurate determination
of positions in the region than had been previo&sly attempted.

In his extensive survey of the region at the Harvard

college Observatory in the years 1859-65 (K. C. O. Annals Vol.

{ V.) Professor G. P. Bond gives the brightness of all the stars

catalogued in the terms of the Argelander scale. The general
plan was to arrange the stars in a seguence beginning with

the brishtest. This sequence was finally connected with the
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Argelander scale by estimating the position in the seguence
of these Stars given in the Sternverzeichniss (irgelander).
In a2 remerz following the table containing the observations
Profecsor Bond says: '

"The plan proposed in the foregoing observations was

; Lo observe a certain number of sters in Argelender's Stern-

verzeichniss (without knowledze of his magnitudes), at near

altitudes of the nebule, and then observe a few in each zone

fof the nebula, afterwards returning to the Sternverzeichniss.

- The sky was so full of light, that there was not much confi-

— P

" dence felt in the estimzate of mzgnitudes; but I should anti-

cipate that the 12th magnitudes would te pretiy consistent,

3

j:as the illuminated scale was employed as usual. The fainter

" stzrs, called 15th, 16th, and 17th, in the zones about 8, c,

.and i1 Orionis, were invisible. Probably also the 14th.

W.B. The identity of systems cf magnitudes here, as

"well as in zones about 8, ¢, and i Orionis, has not been in-

tentionzlly deviated from."

In the year 1896 Professor Ormond Stone published a

" photormetric catalogue cf the stars of the region in Publica-

~tions of the Leander XcCornmick Observatory. The observa-

tions were made by the Argelander method of comparison and

- the results were based on the magnitudes as determined by

Struve and Liapunoff, G. P. Bond, and Eerschel. Contenpo-~

‘raneously Professor W. H. Pickering (E. C. . innals Vol.

XXXII1) determined the brightness of these stars from proto-




T T o R R T R

P

graphic plates. The final magnitudes are based on visual
values. The publicatiocns of the Potsadam Observatory for the
vear 1898 contains a photographic determination of the mag-
nitudes of the same stars by J. Scheiner. In the vear 1¢10
R. E. Wilson published an =2accurate determination of the posi-

tions of the stars but made no determination of magnitudes.

' This paper is published in Vol. 1 No. 4 of the Bulletin of

the Philosophical Society, of the University of Virginia.

The present work was undertaken with a view to deter-

mining which of the stars of the brighter region of the nebu-

la are variables and where possible the peribds and light

curves of those which show variavility as well as the magni-

. tudes of the other staurs of the Huygenian Region. The obser-

- vations were bezun in January, 1l¢ll, and extends to karch

During this time about 850 observations were made.

, 1913.A;(Many more might have been secured except for very un-

 favorable weather conditions.) All the comparisons were made

i with the Rumford Photometer attached to the twenty-six inch

' jicCermick Equatorizl. This photometer was constructed accord-
p

- ing to the specifications of Prof. Pickering of .the Harvard

i College Observatery and was sent to the Leander McCormick Ob-

© servatory as one of the observatories engaged in a conserted

work on varisbles. The instrument, as then constructed, con-

sistd® of an artificial star the ray from which is made to

pass through a tube perpendicular to the telescope tube. The
light used for this artificizl star is a2 two candle power in-

candescent electric lamp, the current being supplied by a pri-

—




. mary battery. Between the artificial star and the telescope
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a sliding wedge of phctographic plate is inserted. In the
tube of the telesccpe is placed a piece of plate glass meking
a 45% angle with the focal zxis -and the same angle with the

ray from the artificial star. By this means the ray is re-

: flected to the eyepiece. The photographic wedge can be made

% to slide back and forth through the tube containing the arti-

: £ficial 1light in a direction perpendicular tec the light ray,

l and thus the brightness of the image may be varied. The tube

s econtaining the wedge is gracduated in divisions from one to
. = o o)

- sixty. Originalky bthis tube was moved by a small cog and &

thumb screw. Several years ago Xr. John A. Brashear, from

- directicns given by Professor Stone attached a recosding de-

vice to the instrument. This consists of a cylinder about l%

" inches in diameter the axis of which produced is attached to

* the cog for moving the wedge. A sheet of paper is fastened

- around the cylinder and a sliding stylus is so arranged thatu

by perforations of the paper a record of the amount of turning

' of the cylinder and hence the amount of sliding of the wedgse

?is mazde. The star to be observed is brought into the field of

view of the telescope and the wedge and cylinder are moved un-

til the real and artificial star appear to have the same bright-

‘ness, then the button operating the stylus is pressed and a re-

cord macde., The zerc of the scale must be recorded on the paper
and then the brightness of the star observed can be found in

terms of the grades of the photographic wedze. These grades
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are measured to half unites and estimated to teanth unites by
means of a scale graduated for the purpose. The zZero and six-
tieth unit points of the scale of the wedge were recorde§ on a
sheet of recording paper and trasnferred to a brass scaie the
space between was divided into the sixty divisions, and also
the half divisions marked, on a dividing engine. The values
of the sczle divisions expressed in magnitudes were determined
by Professor -Stone from observations made by himself and assis-
tants of scale readings for objects having kxnown differences
of magnitude. Three sets of observations were employed. In
the first a scrégn was drawn at will over the object glass
by means of a2 cerd extending to the eye end of the telescope.
This screen had two egual sectors cut out on opposite sides of
the center of the odbject glass allowing 2 portion of the light
to pass through, The sector was of such dimensions that when
the screen was drawn over the object glass the brizhtress of
any given star was reduced by three magnitudes.

In the second series two small shades at the eye end of

the telescope were employed singly and in combination of such

g density that the brightness of a star was reduced by 0.88 and

.89 of a magnitude, respectively, as determined by Dr. H. D.

Curtis by means of a photoreter in the Rouss Physi-

. cal Leboratory of the Uhiversity of Virginia.

In the third series, the brightn=sss of an artificial
star was reduced by means of a polarizing apparatus consisting
of two )ﬁichdls prisms the angle between whose axes was deter-

mined by means of a divided circle.

SO
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In observing the plan was to make four comparisons of
' each star with the artificial star and take the mean as the

. scale value of its brightness. (Phe number of comparisons in

B e s KT

some instances differed from the four however.) The gradeg

thus obtained #eke trasnformed into magnitudes by the table

3 oKy o

?given on 2 previous page. This when correcied for the screen
éused gave the number of megnitudes of the observed star abaove
ior below the zero of the scale. The scale zero was found for
;each observation from the observation of standard stars the
‘megnitudes of which are given in the Harvard Photometry (H —
(H. C. O. Annals Vols. 45 and 57). The standard stars and

their magnitudes are as follows:

Star. : lag. Star. Mag.
523 9.28 724 2.18
570 8.28 784 11.40
685 4.87 924 5.72
ﬁvoa 5.31

In order to avoid any error that might arise from a var-

iation in the brightness of the artificizal star and to make the

~zero of the scale depend on as many observations of standard
sturs as possible, the following plan was uded. The olLserva-
:tians were made in groups. Each group contained two or mére
‘standard stars and in some cases the- observations of the same
‘standard star was repeated. The observation of a group was
icontinuous. In case of any delay a new group was started. The
‘zero of the sczle for each observation was obtained by a least
square solution of eguations of the form

X4 3y = C
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One equation was formed for each standard star observed in a
group. In the equations ¢ is the zero of the scale as found
fromx the cbservation ané the megnitude of the standard star
for which it is formed, y is the amount of variation in the
brightness of the artificial stér during the interval between
two successive observations, 2 the number of intervals from
the middle time, and X the most probable value of the zero at
the mean time. From the values of X,¥ given by the least
sguare solution the value of the zero of the scale is found
for each observation from the value of the expression X+ ay.
This value being thus based on all observations of standard
stars in the gro&% ;nd the light variation, where there is
any, allowed for. The magnitude of each star wus computed
from the eguation:
=2+ 0

where I 1s the magnitude, Z the zerc of the scale, and 0 the
observed magnitude of the star as referred to the zero of the
scale,

One operstion: as described above was considered only
as an approximatién froﬁ which new values were found for the
standard stars énd also values of other stars which were added

to the list of standards for the next reduction. A4 second ap-

proximation was then made in the same manner as the first.

; After this seccond approximation all stars that were at first

supposed to show nc variaticn, and hence were used as compari-

- son stars, but which now showed indications of variation were
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- excluded from the list of standards and a third zpproximation
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nade.

From the values obtained from the third computation the

final vealues of the constant stars and the periods of the varia-

bles were obtained and the curves, were possible, drawn. A
comparison with resﬁlts of former observers was also made in
order to cdetect slow continuous change.

Due to the reflection of a portion of the light of the
stars by the plate glass reflector mentioned previously soxe
of the fainter stars of the region could not be observed.

I wish to express my appreciation and thanks to Profes-
sor Stone for his valuable suggestions and assistance during

the preparation of this paper.

oy mrr=m ey

e e e e




THE OBSERVATIONS.

2

In the table which follows the observations are given

TR veTy

'under the date on which they were made. The first column

: contains the‘number assigned to the star by Bond in his work

. published in H. C. 0. Annals Vol. V. The second column gives

: the grades in terms of the scale of the wedge. The third
%column gives the value of the grade in magnitudes. The fourth
}gives the shade wused. s 1in this column refers to the screen
:mentioned previously which reduced the brightness three mag-
initudes, S to a similar screen which causes a reduction of
{two magnitudes, 1-and 2 refer to the shades which reduce the

‘light 0.86 and@8S of a magnitude, respectively. The fifth gives

! the magnitude as corrected for the shade. The sixth gives the

~zero of the scale. And the seventh gives the final magnitude

;of the star.

P .




i Star,
669
- 835
© 857
: 652
. 709
707
. 558
573
581
671
676
: 663
: 875

- 852
. 681
663
| 847
709
671
573
581
558

L 741

724
570
523
708

724
| 669
835
' 602
{ 558
709
- 707
567
652
724

1 822

784
724
709
- 707
- 873

1811, Jan. 23
Scale in

Grade. kags.
10.3 0.26
13.2 ©.69
13.6 1.47
19.1 1.54
13.4 Cc.78
8.2 0 .47
14.8 0,91
18.1 1.40
14.5 0.89
14 .4 0.88
18.7 1.49
14.3 0.86
12.8 0.54
1911, Jan. Z24.
20.3 1.71
25,0 2.35
21.1 i.82
16.2 1.13
14.0 0.82
11.5 0.45
15.6 -~ 1,09
17.8 1.36
12.5 0.60
1911, Jan. 25,
13.0 0.67
15.3 1.59
13.9 0.81
20.9 1.80
12.1 0.54

1211, Jan. 30
20 .4 1.73
22,5 2.01
26.1 2.49
i3.1 1.54
26 .0 2.48
£23.5 2.15
27 .6 2.70
17 .4 1.30
3z2.1 3.28
25.3 2.39
1911, Feb. 4.
29..4 2.93
34,06 3.59
19..0 1.53
41..0 4..38
3L.2 317
44..3 4..77

Cerrected
Shade. MmRgnitude.
2 -0.43
2 -0.20
+1 .47
+1.54
+0.73
+0.47
+0.21
+1 .40
+0.89
+0.88
+1.49
*0.86
+0.64

-

*1.71
+ 2.35
+1.82
*1.13
+*0.82
+0.45
+1.09
+1.36
+0.60

et
- T P - —

2S -2,22
25 -1.30
2S -2/o8
2s © -1,09
125 -3.21

DM
- -

12 -0.02
12 +*0.26
1z +0.74
+1.54

+2.48

*2.15

+2.70

+1.30

+ 3.28

12 +*0.64

-3t =

+2 .04
+2.70
+ 0,64
+ 4.38
+3.17
+4 .77

N W

Zero of
Scale
10.23
10.26
10.29
10.32
10.34
10.37
10.49
10.52
10.55
10.58
1C.61
1C.64
10.72

9.95
10.06
10.18
16.30
10.41
10.88
10.99
11.11
11.23

10.25
10,25
10.28
10.29
10.31

9.17
2.08
9.00
8.91
8.83
8.74
8.66
8.57
8.49
8.39

10

Resultant
¥agnitude
9.80
10.06
11.76
11.86
11.07
ic.g84
11.40
11.92
11.44
11.46
12.10
11.50
11.36

1,66
12.41
12.00
11.43
11.23
11,33
12.08
12.47
11.83

8.03
8.96
8.20
2.20
7.10

9.15
9.34
$.74
10.45
11.31
10.89
11.36
g9.87
11.77
9.03

10..05
10..71

8..66
12.40
11..20
12..80

,_




1911 Feb. 4.

}Star.
i 881
- 558

857

L 641
647
681

FILITE SN I T TR

875

- 602

635
669
784
741

| 523

- 784

822

707
- 709
(724

741
669

635

624

523
841
. 657

681

. 663
' 652
- 647
. 651
. 871
- 876
- 602

589

. 622
{ 875

842

. B812

. 558
. 666

. 677

617
784

: 685
-~ 708
- 741
© 570
1 023

44 .C
35.1
41.1
4z.1
43.1
34.8
39.7
33.8
24.9
21.6
34.2
14.8
29.0

1911
17.1
11.0
31.0
25,7
13.9

9.7
25.1
29.0
10.2
24 .6
£9.0
30.8
36 .4
36.9
33.1
21.6
33.2
29.1
33.2
29 .4
33.1
30.7
29.1
33.4
35.1
30.7
38.9
43.0
17.3
19.7
11.7
18.8
28.6
31.0

37.5

Con'td.

Scale in
Grade. Mags.

4.74
3.65
4.39
4.51
4.83
3.62
4.22
3.49
2.34
1.87
3.54
.23
2.88

Feb.10.
1.26
0.37
3.14
2.44
0.81
c.18

236
2.88
c.25
2.30
2.88
3.06
3.82
3.88
3.40
1.89
3.42
2.89
3.42
2.93
3.40
3.10
2.89
3.44
3078
3.10
4.13
4.62
1.28
1.62
0.47
1.50
2.83
3.14
3.95

Shade,

=
SRS

.

12
12
12
12
i2

Corrected
Magnitude.
+4,74
+ 3.65
+4,39
+ 4,51
+4.63
+ 3.62
+4,22
+ 3.49
+1.48
+ 1,01
+ 2.68
-0.82
+1.13

11

Zero of Resultant
Magnitude.:

Scale
8.04
8.04
8.05
8.05

e o & o * o o o
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12.78
11.6¢
12,44
12.56
12,89
11.68
12.29
11.57
10,56

9.10
10.77

7.28

9.23

10.23
9.12
12.07
11.35
8.84
7.30
9.46
9.96
7.31
.34
11.69
11.81
12.5%
12.59
12.09
1G.56
12.07
11.59
12.03
11.52
11.97
11.65
11.42
11.95
12,27
11.47
12.48
12.9%
8.59
9.¢92
4.91
©.00
8.20
7.93
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Star.
734

822

A TR, T T

784
822
724

i 707

635
652
657
663
681
641
871
878
709

v B73
. 881
r 784

523
558
647
589
595

784

822
681

- 652
- 709
707

558
575

784

. 663
841

647

724
- 589
. 617

- 784

523

669

784
€18
612
651

847

1911, Feb.Z1.

Scale in

Grade. Hags.
11.6 0.46
8.4 0.00
1911, Feb.23. .
15.5 1.03
16.2 1.12
2.4 0.14
24 .4 2.27
15.8 1.08
20.5 1.47
17 .4 1.30
22.3 1.98
16.5 1.17
22.8 2.03
13.0 0.67
21.6 1.89
1g.0 1.32
17.2 1.26
21.4 1.34
12.3 C.56
12.4 0.58
13.3 0.71
15.2° 0099
20.0 1.87
22.2 1.97
1911, Feb. 27.
17 .9 1.38
13.6 0.76
29.5¢ 2.94
26.1 2.49
21.0 1.81
13.3 0.71
14.7 0.92
17.0 1.24
11.3 0.41
22,0 1.94
24 .5 2.28
18.7 1.49
14 .4 0.88
16.2 1.13
9.1 0.0¢
21.9 1.93
13.3 0.71
16.9 1.23

19113 Mar. 1.

19.1 1.54
24.0 2.22
21.6 1.87
19.9 1.66
11.3 O.41

Corrected

Shade. Magnitude.
+0.46
2 -0.89

B

+1.03
1l +0.26
20,14
+2.27
+1.05
+1.47
+1.30
+ 1.98
+1.17
+2.03
+C .87
+1.89
+1.39
+1.26
+1.84
+0 .56
1 -C.28
+0.71
+0.89
+1.67
+1.27

+1.38
~+0.76
+2.94
+2.49
+1.81
+0.71
+0.92
+1.24
+0.41
+1.94
+2,28
+1.49
+0.88
+1.13
+0.,09
1 +1,07
12 -1.04
12 -0.52

— R - -

++1,54
+2.22
+1.87
+21,66
+0.41

12

Zero of Resultant
Scale liagnitude

10.74 9.39
9.41 10.44
9.44 9.70
9 .47 9.61
9.50 11.77
9.53 10.58
9.58 11.30
9.59 10.89
9.62 11.60
9.65 10.82
9.88 11.71
9.71 10.38
9.74 11.63
9.77 11.16
2.80 11.06
9.83 11.67
9.98 10.54
10.01 9.73
10.04 10.75
10.07 11.06
10.10 11.77
10.13 12.10
9.25 10.63
9.26 10.02
9.26 12.20
9.27 11.76
9.28 11.09
9.29 10.00
9.30 10.22
9.31 10.55
10.10  "10:51
10.11 12.05
10.12 12.40
10.13 11.62
10.14  10.16
10.15 11.28
10.16 10.25
10.17 11.24
10.18 9.14
10.19 9.67
10.45 11.99
10.48 12.70
10.51 12.40
10.54 12.20
10.56 10.97
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1635
;641
. 663
681

. Star.
573

- 581,
- 666

- 877

784

784

822
7C¢
876
671
622
598

. 589
‘784
{784
- 707

575

g8

657
784
784
652
662
523
784

784
- 822
741

708

523
570

784
' T24

669

635

: 558
938
. 924
. 635
709"
870

24

669
523

1911, Kar. 1. con'td.

Scale in

@rade. lkags. Shade
15.7 1.06 :
19.¢ 1.6¢
22.0 1.94
24.3 2.26

8.7 .03

9.2 0.11
17.2 1.27 12
17.1 1.26
20.2 1.70
11.3 0.41"
17 .4 1.30
13.7 0.77
12.0 0.52

2.6 C.76 1
17 .1 1.26 1
18.3 114
12.8° 0.64
13.8 0.79

7.0 0.00
16.4 1.16
16.7 1.16
16.2 1.12
12.8 0.61
13.2 “0.76 1
18.7 1.49 1
15.9 1.09
10.7 .32 12
14 .4 C.88 12
15.0 1.83 1

-3 3 - -

1911, Mar., 2. -
33.7 3.46 S
22.2 1.97 S
17 .6 1.33 Si
8.6 0.01 S12
22.3 2.92 Siz2
13.3 .71 S12
25.6 2.42 S
10.3 0.26 S
12.8 0.64 S
16.0 1.10 S
1911, Sept. 6.
25.3 2.39
28.1 2.76
20.2 1.70 2
31.3 3.18 2
31.4 3.19
1¢.0 1.53 2
1911, Sept. 1l.
18.6 . 1.47 12
21,0 1.81 12
1¢c.2 1.86 12

Corrected
Kagnitude.
+1.06
+ 1.66
+1.94
+2.26
+0.03
+0.11
-=0.48
.26
4,70
+ 0.41
+1.30
+0.77
+0.52
-0.10
+0.40
+1.14
+0.64
+ 0,79
+0.00
+1.16
+4d.186
+1.16
+0.61
-C.18
+0.683
+1.09
-1.43
-0/87
+0.53

+1.46
+~0.03
-1.53
-3.74
-0.83
‘3004
+0.43
-~ 1.74
-1.36
-0.90

+2.39
+2,78
+0.81
+2.29
+3.19
+0.64

"O 028
+0.06
-0.19

Zero of
Scale
10.59
16.62
10.65
10.68
10.71
10.63
10.68
10.69
10.72
10.75
10.78
10.81
10.84
10.8¢
10.40
10.48
10.56
10.64
10.72
10.80
10.88
10,96
11.04
11.12
10.26
10.25
10.25
10.25
10.25

10.23

7.85
7.85
7.71
7 .64
7.57
7.50

13

Resultant

Magnitude. |

11.65
12.28
12.59
12.94
10.74
10.74
16.18
11.95
12.42
11.16
12.08
11.58
11.36
1C.79
10.8C
il.6z
11.20
11.43
10.72
11,96
12.08
12.08
11.865
10.96
1C.89
11.34

8.82

9.38

-10.92

10.24
10.54
8.52
.93
10.75
8.14

8.81
.08

8.76

I TIvw I OTH S AT ST IR
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Star.
724
635
708
707
558
652
647
784
741
624
708
570
685

628 e

640
619
838

r 924
. 709

573
663
641
938
7C7
€47

671

1024

. 938
. 709
741
724
707
558

835

1 662
624

924
628 e

640

924

707

70¢
666
573

. 881

538

1911, Sept. 11 con'td.

Scale in

Grade. Mags. Shade
21 .4 1.86 12
21.0 1.81 1
28.3 2.79

27.6 2.6e8

24 .2 2.25

32.8 3.37

29.2 2.91

19.9 1.66 S
18.4 1.45 S
20.4 1.73 S
21.4 1.86 S12
37.6 3.97 Si2
12.0 0.52 512
13.6 0.76 Siz
21.1 2.89 Si12
29.0 <.88 S12
14.7 .92

1911, Sept. 13.

26.6 2.56 12
32.0 3.27
84.5 3.58

38.3 —4,08
42.0 4.50

31.3 3.18

35.8 3.74

35.1 3.65

25.8 3.74

PRI 3

1911, Cct. 12.

23.3 2.12 12
22.1 1.95

20.8 1.78

16.7 1.20 12
22.4 2.00 12
23.6 2.16

18.8 1.50

21.7 1.90 1
21.3 1.85 12
16.0 1.1C 12
21.1 1.82 12
9.8 C.19 S12
15.7 1.06 52

- e -

1911, Oct.18,

19.6 1.61 12
17.2 1.27

15.8 1.07

22.8 2.05

20.6 1.75

24.2 2.25

16.7- 1.20

o+

Corrected
Megnitude,
+ 0.11
+0.81
+ 2,79
+ 2,68
+ 2,25
- 3.37
+ 2.61
-1.34
-1.55
-1.27
-2.89
-0.78
-4.23
-3.99
-1.86
~-1.87
+ 0.92

+

0.81
+ 3.27
3.58
4,06
4.50
3.18
3.74&
3.65
3.74

-

-+

AR

"

0.37
1.85
1.78
-=0,585
+C .25
+ 2,16
+ 1.50
+ 1,04
+ 0.10
-0.65
+ 0,07
-4.56
-2.83

+ 4

-0.14
1.27
1.07
2.05
1.75
2.25
1.20

Zero of
Scale
8.88
8.81
8.74
8.67
8.60
8.53
5.46
9.76
9,71
.87
2.62
9.58
9,54
9.49
9.45
9.40
¢.36

7.86
7.82
7.78
7.74
7.70
7 .67
7.83
7.59
7.55

§.43
8.46
8.4%
8.52
8.55
8.57
8.60
8.63
8.66

- 8.69

8.72
8.81
8.84

.30
2.40
9.50
9.60
9.71
2.81

9.92

14

Resultant

kagnitude,

8.99

S.76
11.3
11.35
10.85
11.90
11.37

8.42

8.186

8.40

6.73

8.80

$5.31

5.50

7.59

7.35
10.28

8.67

11.09
11.36
11..8C
12.20
10.85
11.37
11.24
11.29

8.80
10.41
10.27

7.97

8.80
10.73
10.11

9.67

8.76

8.04

8.7¢

4.25

6.01

9.16
1C.67 -
1C.57
11,65
11.46
12.06

11.12

TR T W

s e e




1

: Star,

- 671

I R T ST TR I OT R K AT L XS 1L

676
841
563
924
38
€81
657
652
647
651

. 618
; 612
T 617
- g24

. 878

© 669
¢ 724
; 823

024

741
708
© 570

624

924
709

707

573

- 881
- 641
- 663
- 681

657
652

1 924

938
- 871

676

- 647

- 586

. 575

- 589
i 651
. 618
F g24

724

- 669
635

523

1611, Oct. 13.

Scale in

Grade. Mags.
23.0 2.08
23.0 2.08
24 .6 2.30
18.8 1.80
17 .4 1.30
14.9 0.95
27 .7 2.71
21.0 1.81
21.8 1.91
17.1 1.26
22.6 2.02
20.2 1.70
22.6 2.02
11.1 0.39
14.4 c.88
17.2 1.27
19.4 1.59
11.4 0.43
12.5 0.75
13.9 0.81
20.3 1.71
18.3 ~ 1,43
14 .4 c.87
3l.2 3.17
12.8 1.680
1911, Oct. 23.
17.2 1.27
23.3 2.12
20.4 1.73
32.0 3.27
31.8 3.24
29.6 2.96
26.3 2.52
30.2 3.04
28.9 2.84
28.3 2.79
22.9 2.07
27.2 2.64
25.5 2.32
32.0 3.27
£5.4 2.32
20.5 1.74
23.0 2.08
22.8 2.05
32.7 3.35
26.7 2.58
21.7 1.90
25.8 2.45
23.5 2.15
31.%t 3.15
22.9 2.07

Shade

12

S12

12
12

12
12

Corrected
Magnitude.
+ 2,08
+2.08
+2.30
+1.5C
‘=0 {40
+0.95

-1.00
-0.94
-1.29
-2.43
-3.88
-1.53
-2.26

-0.48
2.12
1,73
3.27
3.24
2.96
2.52
3.64

+Q‘84

2.79

0.32

1.78

2.32

3.27

2.32

1.74

2.08

2.05

3.35

2.98

0.15

0.70

0.40

1.40

+ 0.32

E T

T R SR I I T SR SRR A

b4

Zero of
Scale
10.02
10.12
1¢.23
10.33
2.16
9.35
9.55
9.74
9.95
10.14
10.34
10.53
10.73
10.22
9.75
9.79
9.82
9.86
9.90
9.93
9.97
10.00
10.04
10.08
10.11

15

Resultant

Magnitude.t

12.10
12.20
12.33
11.33
8.76
10.30
12.26
11.56
11.86
11.40
12.36
12.23
12.75
11.31
7.88
11.06
11.41
10.2¢
8.90
8.9¢
8.68
7.57
6.16
8.50
7.85

8.73
11.32
10.92
12.45
12.41
12.13
11.68
12.19
11.98
11.93

8.86
1C.45
11.12
12.20
11.36
10.93
11.40
11.50
12.93
12.28

8.83

9.39

9.10
10.10

2.03

P




ZStar.

741
708

© 685
| 570

+ e e it e R

€28 o

6l¢

c24
681
652
657

P 663
- 641
1 635
. 647
- 871
1876
i o24

934
7C9
575
589
873
635
558
707
924
741
624
619
640
708

- 870

635
€18
612
617

- 633

. 8635

822

{567
581
573

666

. 877

635

1911, Oct. 23, con'td,

Scale in
Grade. lags.
23.0 2.08
26.8 2.89
14 .4 .88
40.2 4,32
13.5 0.74
25.4 2.40

1911, Oct. 24.

14.9 0.95
29 .7 2.97
25.6 2.43
23.6 2.18
20.9 1.80
23.9 2,21
18.2 1.43
18.5 1.46
21.7 1.90
26 .9 2.61
18.1 1:20
21.2 1.84
18.4 1445
21.7 1.90
24.5 2.28
21.9 1.93
16.7 1.20
17.1 1.26
18.8 1.50
15.6 1.04
22,7 2,04
20.5 1.75
18.3 1.43
15.3 1.00
17.7 1.34
32.9 3.38
1911, Oct. 25.

9.6 0.16
14,0 0.82
17.7 1.34
11.8 0.49
10.9 0.36
26 .3 2.52
24.9 2,34
34.6 3.59
24.5 2.28
19.7 1.63
32.9 3.38
34.4 3.57
18.4- 1.45

Shade.
S .
sl2
sl2

S

sl2
sl2

- a3

12

s
sl
sl
sl2
sl2
sl2
312
-3

Corrected

Kagnitude.
-0.92
-2.16
-3.87
-0.43
-4,Cl
-2.35

-0.70
+0.82
+1.34
+0.46
~-0.36
+1.66
+2,34
+3.59
+2.28
+1,63
+3.38
+3.87

+0,59

Zero of

Scale
8.72
8.73
8.74
8.74
8.75
8.76

.43
9.44
9.45
9.46
9.47
9.48
9.49
9.50
9.51
9.53
9.25
9.32
g9.39
9.47
9.54
9.61
92.69
- 2.83
9.90
10.67
10.48
10.26
10.05
9.84
9.64
9.43

10.84
16.85
11.06
11.17
11.28
8.34
8.49
8.65
8.80
8.96
9.12
9.27
2.39

16

Resultant

Magnitude.
7 .80
6.57
4,87
g.31
4,74
6.41

8.63
i2.41
11.88
11.82
11.27
11.69
10.06
16.96
11.41
12.13

8.9C

9.41
10.84
11.37
11.82
11.54
10.03
11.0¢9
11.40

8.71

8.64

8.15

6.73

6.09

6.23

8.04

15.14
©11.77
12.40
11.66
1164
1C.00
10.83
12.24
11.08
10.59
12.50
1z2.84
9.98

& T e BT EER




T At T w———— T

N it s Catetes

Star,
641
663
709
580
575
651
876
636
871
6381

. 784

822
709

- 881
. o773

641

- 6863

681

1911, Oct.28, con'td.

Scale in

Grade. Mags.
29.3 2,92
25.9 2.47

20.2 1.70
8. 2.40
22.6 2.02
33.5 3.46
28.3 2.79
28.9 2.87
21.3 1.85
3C.8 3.11

1911, Oct. 26.

12.6 0.61
15.0 0.96
9.6 0.16
20.3 1.71
14.0 .82
17.5 1.32
13.6 0.76
14.2 0.85
16 .4 1.16
10.4 ~0.28
13.4 0.73
18.2 1.42
24.3 2.26
18.3 1.43
26.6 2.56
23.6 2.16
1911, Nov. 2.
13.0 0.67
13.8 ¢.79
10.4 0.28
13.0 ° 0.67
18.0 1.39
12.6 0.82
19.3 1.57
8.9 0.07
9.5 0.15
8.8 0.05

1211, Nov.1lO.

17.2 1.27
15.2 - 0.99
12.0 0.5z
19.0 1.53
13.1 0.69
18.2 1.42
16.9 1.23
23.2 2.11

Shade.

sl2
sl2
sl

sl2

-3 N

Corrected
Magnitudes.

+ 2.29
+ 2.47

R EEEE:

+

c.61
+ 0.10
+=0,70
+1.71
+0.82
+1.32
+0.76
+0.85
+1.16
+0,28
+0.73
+0,73
+2.26
+1.43
+1.,70
+2.16

-0.19
-00¢6
+0.28
+0.67

+1.39
"3.25
-5018
-4.68
-3.71
-4.,70

+ 0.41
+ 0,76
+0.52
+1.53
+ 0.69
+ 1.42
* 1.23
+2.11

17

Zero of Resultant

Scale.
g.18
9.2
9.26
9.31
2.35
2.40

9.44

g.48
8.53
g.57

1C.26
10731
10.35
10.40C
10.44
10.4¢
10.53
10.58
10.62
10.67
10.71
10.76
10.80
1C.85

9.04

9.08

1C.53
10.60
10.68
10,75
10.82

110.89

10.96
11.04

Y 11.11

11.18

10.39
10.34
10.28

10.22

10.17
10.11
10.06
10.00

Magnitude.
12.10
11.89
1C.98
11.71
11,37

-12.86
12.23
12,35
11.38
12.88

10.87
10.41

© 9.65

12.11
11.26
11.81
11.29
11.43
11.78
10.95
11.44
12.18
13.06
1z.28
10.24
11.24

10.34
9.64
10.96
11.42
12.21
7.64
7.78
8.36
7 040
6 .43

10.80

9.58
10.80
11.75
10.85
11.53
11.29
12511

M 2T WeTETT
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o

‘Star.

652

l.'
b
n
X
.

i

14
t
}

657
5581
647
671
676
784
707
677
666

: 578

: 589
i 741
1724
570
640
1 624
. 619
" 708

784
822

709
973

581

- 641

663
681

- 652
1 857
647
671

707
938

. 784

378"
784

1669

635

741

724
708

640

1619

624

1870

1911, Nov. 10. Con'td.

Grade,
23.2
22.8
25.5
15.5
19.7
26.6
18.6
15,6
26.2
26,6
16.8
18.0
20.9
33.2
ig.2
17 .4
19.9
14.6
13.6

Scale in
Yags. Shade.
1.82

2.05

2.42

1.17

1.63

2.56

1.18 1
1.04

2451

2.56

1.21

1.39

1.80 sl2
3.42 sl2
1.42 512
1.32 sl2
1.66 sl2
0.90 slg
0.76 sl2

- -

1911, Nov? 186.

26.6
20.2
25.6
26.8
33.0
30.0
21/6
32.2
28.8
27 .6
24,7
25.7
21.6
15.1
22,2
32.2

42,2
21.0
38.6
24.5
14.8
24.5
10.2
10.8
1.3
12.0
14.8

2.56 12
1.70 12
2.43
2.59
3.39
3.01
1.89
3.29
2.85
2.70
2.31
2.34
1.89
0.97

sl

sl2
sl2
sl2
sl2
sl2
sl
slz2

QWOHPOOUOOK B O

* L] * * L [ ]

COO0OOOWOMRH B
L]
OV MWVNDO O ! t\’)g

B

Corrected
Kagnitude.
+ 1.82
-2.05
+ 2.42
-1.17
+1.63
-2,56
+0.32
+1.04
+2.51
+ 2.56
+1.21
+1.39
-2.,95
-1.33
-3.33
-3.43
-2.20
=3.85
-3.99

+0.81
-0.03
+2.43
2.59
+3.39
+3.01
+1.89
+3.29
+*2.85
+2.70
*2.31
+2.34
+1.89

+ 0.97

-

*1.11
*3.29

s1.54
-1.19

1.09
-0.6%2
-3.82
-2.47
-4.50
-4,41
-4.34
-3.34
-3.82

18

Zero of Resultant

Scele.
2.94
9.89
9.83
2.78
9.72
2.66

10.44
1C.42
1C .40
10.38
10.36
10.34
10.33
10.31
1e.29
10.27
10.26
10.24
10.22

8.14
8.25
8.35
8.46
8.56
8.87
8.77
8.88
8.98
9.09
9.19
© .30
9.40
9.51
9.61
19.08

9.08

2.07

9.07
11.25
11.31
11.37
11.43
11.49
11.85
11.81
11.67

Eagnitude.

S11.78
11.94
12.25
10.95
11.35
12.22
10.75
11 .46
12.91
12.94
11.57
11.73

7.38
8.98
6.9¢
6.84
8.06
6.39
6.23

8.25
8.20
10.69
11.05
11.95
11.88

10.66
12,17
11.83
11.79
11.50
11.64
11.29
10.48
10.72

12,37

10.62
7.88
10.16
10.63
7 .49
8.80
6.93
6.84
7.21
8.27
7.85

= TR ks AT YOS 300 B TSy
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8tar,
784
822
784
873
581
641
663
681
652
657
647

. 558
. 741
724
- 784

1784
- Béz

558

. 707

784
741

. 784

822
709

. 073
- 581
- 5588

641

- 663

581

| 652
‘857
851

9875

© 589

671

- G786

784

784
. 663
- 558

938

1911, Nov.18.

Scale in

Grade. Mags.
9.5 0.15
2.4 0.14
1C.4 0.z28
14.5 0.89
17.5 1.32
12.3° - 0.56
10.7 0.32
11.4 0.43
13.8 0.79
9.6 0.19
8.5 0.00
15.5 1.03
20.8 1.78
17.3 1.28
22.9 2.04

1911, Nov.Z21l.

17.
12,
8.

9 1.3

2 0.55
5 0.00
5  —0:00
3 2.52
4 0.43

1911, Nov. 22.

17.

8.
13.
11.
15.
11.
12,

9.
13.
11.

191
30.
23.
16.
22,

4 1.32
5 .00
3 0.71
3 0.41
9 1.09
7 0.47
6 C.61
4 C.l4
1 0.69
8 C.48
6 0.30
6 .90
0 0.08
4 0.28
8 C.17
3 1.13
0 1.10
1, Nov.25.

3 3.05
1 2.09
2 1.13
6 2.02

Shade.
12
12
1z

sl2
sl2

a0
PR E (L e

12
12

12
-

1z

“Yorrected
Magnitudes.

-1 060
-1 061
-1.47

+ 0.89

1.32
0.56
.32
0.43
.79
0.19

LR o+

. 0.00

-0.17
-2.97
-3.47
-0.96

-0.37
-1.20
0400
0.00
-0.48
-4 .32

-0.43
"l '75

+0.71 .

+0.41
+1.09
-0.39
+0.61
+0.14
+0,.68
+0.48
+0.30
+0.90
+0.08
-0.28
+0.17
+1.13
-C.65

+1.306
+2.0¢
+1.13
+1.16

Zero of
Scale.
12.34
12.34
11.77
11.76
11.76
11.76
11.75
11.75
11.74
11,74
11.74
11,73
11.73
11.72
11.72

11.11
11.15
11.18
11.20
11.23
11.26

11.29
11.30
11.31
11.32
11.33
11.33
11.34
11.35

211,36

11,37
11.37

©11.38

11,3¢
11.40
11.41
11.42
11.42

9.41
9.37
Q584
2.30

19

Resultant

Yagnitude.

10.74
10.72
10.30
11.65
13.08
12.32

12.07
12.18
'12.53
11.93
11.74
11.56
8.76
8.25
10.76

10.74
9.95
11.18
11.20
10.78
6.94

10.86
2.55
12.02
11.73
12.42
10,94
11.95
11.49
2,08
11.85
11.587
12.28
11.47
11,58
11.58
12.54
1C.77

1¢.71
11.46
10.47
10.46

TArx .

=

[




20
1911, Kov. 25. Con'td. _
: Scale in Corrected Zero of ﬁesultant
;Star. Grade. lags. Shade. Magnitudes. Scale. Xegnitude.
822 21.0 1.81 s -1.19 9.26 §.07
741 22.8 2.05 s12 -2.70 9.23 6.53
! 1911, Hov. 29. ,
: 784 18.4 1.45 1 + 0.59 10.08 10.57
822 18.2 1.41 12 -0.34 10.12 9.78
£ 709 17 .8 1.32 -+ 1.32 10.16 11.48
573 16.3 1.14 +1.14 10.20 11,34
| 581 20.4 1.73 + 1.73 10.25 11.98
1641 19.7 1.63 +1.63 10.29 11.92
. 663 16.6 1.18 +1.18 10.33 11.51
: 681 22.8 2.05 + 2.05 10.37 12.42
i 558" 12.0 0.52 +0.52 10.41 10.93
- 707 12.8 0.64 +0.64 10.45 11.09
741 15.4 1.02 sl T -2.84 10.49 7.65
724 17.5 1.32 sl -2.54 10.583 7.99
- 840 15.3 1.6C sig =3.75 10.57 6.82
1619 15.2 0.99 s12 -3.74 10.62 6.38
624 16.6 1.18 sl -3.68 10.67 7,99
784 32.4 3.32 s +0.32 10.78 11.10
669 15.1 -0.97 s -2.03 11.13 9.10
635 20.8 1.78 s -1.22 11.48 10.26
57¢ 16,7 1.20 s12 -3.55 11.73 8.28
1211, Dec. 19.
784 24.3 2.26 12 +0.51 10.23 10.74
709 15.2 0.99 10,99 10.33 11.32
573 16.3 1.14 +1.14 10.43 11.57
581 19.2 1.56 +1.56 10.53 12.09
641 17.0 1.24 +1.24° 10.83 11.87
- 663 15.3 1.00 +1,00 10.73 11.73
851 17.2 1.27 *1.27 1¢.83 12.10
647 10.8 0.34 +0.34 0.92 11.28
676 16.3 1.14 +1.14 11.02 12.16
558 10.0 1.22 1 -0.64 11.12 10.48
784 31.2 3.17 s +0.17 16.57 10.74
‘822 22.2 1.97 s -1.03 10.63 9.60
741 13.3 0.71 sl -3.15 10.74 9.03
724 23.5 2.15 sl -1.71 10.80 6.59
-3 - ’
: 1912, Jan. 13.
784 19.0 1.53 +1.53 g.21 10.74
709 16 .6 1.18 +1.,18 9.37 10.55
1641 22.4 2.00 +. 2.00 9.53 11.53
558 19.1 1.66 + 1.66 . 9.70 11.36
784 13.7 0.77 1 -0.09. 10.68 10.5¢
573 8.5 0.00 +.00 10.84 10.84
707 11.3 0.41 1 -6.45 : '
741 15.2- 0.09 s12 -3.76
822 18.8 1.50 sl -2.36

784 23.5 2.15 S -0.85




: Star,
784
" 709
. 573

e o $LZT v ——

581
538
581
663
641
734
822
724

741
. 570

. 784
822
709
573

581
641
663
681
784
667

- 666

784

- 709
- 558

- 973

531

© 641
. 681
{647

784

784
. 822

- 708

677

‘566

. B73

581

- 641

7~

i QO0Q

657

552

1912, Jan. 16.

Scale
Grade. iMags.
21.8 1.91
15.1 0.97
16.4 1.16
19.2 1.56
15.8 1.21
18.6 1.47
18.9 1.52
17.0 1l.24
20.3 1.71
18.0 1.39
25.1 2.36
20.9 1.80
22.4 2.14

1912,Jan. 19.

26 .6 2.56
19.6 1.61
14.8 0.93
18.4 1.43
21.1 1.93
19.3 1,57
22,3 1.98
20.8 1.78
30.0 3.01
25,0 2,35
20,4 1.73
1912, Feb.5.
11.2 0.40
15.4 1.02

9.7 0.18
14.2 0.85
18.7 1.49
12.7 0.62
18.5 1.46
13.7 0.77
11.0 0.37

8.9 0.07

1912, Feb. 8.
11.1 0.39
11.4 0.43
11.4 0.43
19.9 1.80
22.2 1.97
16.9 1.23
21.2 1.84
21.2 1.84
24 .0 2.22
17.0° 1.24
20.2 1.70

Ceorrected
in '
shade. Magnitude.
1 1.05
0.97
1.16
1.56
< 1l.21
1.47
1 .52
1.24
0.85
12 -0.36
sl 21.56
sl2 -2.95
sl2 -2.61

+ 4+ + +

4+ o+ o+

RS V.

12 + 0.81
i2 -0.14
. + 0.93
+1.43
+1.93
+1,57
+1.98
+1.78
12 +1.26
+2.35

+ 1,73
g

+0.40
+1,02
*0.18
+0.85
*1.49
*0.62
+1.46
+ 0,77
*0.37
+0.07

+0.39
12 ~1.32
+ 0,43

1.80
1.97
1.23
1.84
1.84
2.22
1.24
1.70

+ ++ + + + +

Zero of
Scale.
9.70
9.92
10.12
10.33
10.53
10.74
10.94
11.14
g.95
10.14
10.34
10,52
1C.71

9.93
'9.87
9.82
9.76
9.71
9.65
2.59
9.54
9.48
9.45
9.37

10.51
10.87
10.63
10.69
10.75
10.81
1C.88
10.94
11.00

- 11,08

10.07
10.07
10.07

10.07
10.07
10.08
10.08
10.08
10.08
10.08
10.08

21

Resultant !
Liagnitude.

10.75
10,89
11.28
11.89
11,74
12.21
12.48
12.3
10.80
9.78
8.84
7.57
8.10

10.74

9.73
10,75
11.19
11.64
11.22
11.57
11.32
10.74
11.78
11.10

10.91
11.5%
10.81
11.54
12.24
11,43
12.34
11.71
11.37
11.13

10.46
8.75
10.80

11.15
12.04
i1.31
11.92
11.92
12.30
11.32
11.78




; c2
1912, Feb. 8, Con'td.
, Scale in Corrected Zero of Resultant
j Star. Grade. lMags Shade., agnitude. Scale Magnitude.:
: 681 12.1 1.54 § + 1.54 10.08 11.62
t 784 17.9 1.37 1 +0.81 10.08 - 10.859
784 17.3 1.28 1 + 0.42 10.34 10.76
: 676 22,0 1.24 + 1.94 10.34 12.28
i 871 14.3 .86 + 0.88 10.34 11.20
? 818 17.7 1.34 L 1.34 10.35 11.89
© 612 17 .4 1.30 . +1.30 10.35 11.65
; 575 4.2 C.85 + 0.85 10.35 11.20
587 z22.4 1.00 + 1.00 10.36 11.36
58¢ 16.8 l1.21 +1.21 10.386 11.57
784 17.2 1.27 1 - 0.41 10.36 10.77
784 8.9 C.07 1. -0.79 11.53 10.74
707 9.2 .11 1 -0.75 11.53 10.78
622 9.3 .12 +0.12 11.54 11.86
784 13.2 0.70 + 0.70 10.04 10.74
617 14.7 .92 1 +0.06 10.04 10.10
.
1912, Feb. 13. .
708 13.6 0.76 sl2 -3.99 10.53 6.54
741 21.2 ~ 1784 s -1.16 10.38 9.54
724 192.C 1.53 s -1.47 10.24 8.77
640 2z2.2 1.e7 sl2 -2.78 1C.10 7.32
€19 10.9 0.35 slz2 -4 .40 9.95 5.58
784 18.2 1.42 +1.42 9.66 11.08
709 22.3 1.89 +1.,98 9.52 11.50
881 28.9 2.87 - +2,87 9.37 12.24
573 25.8 2.45 +2.45 g.22 11.67
641 26.6 2.56 + 2,56 9.08 11.64
c63 33. 3.40 + 3.49 8.94 12.43
784 20.7 1.77 . S+ 1.77 8.79 10.56
1g12, Feb. 22.
784 21.6 1.89 1 +1.03 9.68 10.71
822 16.5 1.17 12 +0,58 9.70 10.28
709 16.4 1.16 +1.16 9.72 10.88
C877 25.5 2.4z +2.42 © 0 9.74 12.1
- €66 21.8 1.91 +1.91 9.756 11.87
. 981 21.5 1.88 +1.88 9.78 11.66
873 14.8 0.85 +0.95 9.81 10.76
641 24,0 2.22 ++ 2,22 9.83 12.05
663 28.1 2.76 +2,76 9.85 12.61
618 20.4 1.73 +1.73 ¢.87 11.50
8lz 29 .4 2.93 +2.93 9.89 12.82
e17 10.C 0.22 +0.22 .91 10.13
622 19.0 1.53 +1.53 9.83 11.46
784 13.6 .76 +0.76 9.95 1c.71
784 21.5 1.88 1 +1.02 2.85 10.87
676 26.1 2.49 +2.49 9.8C 12.29

671 1.2 1.56 +1.56 9.76 11.32

A yrr e e e e e et

e e £ e




i 23
|
§ 1gl2, Feb. 22, Con'td.
i Scale in Gorrected. <ero of Resultant
: Star. Grade. Mags. Shade. Magnitude Scale. lagnitude.
589 24 .0 2.22 12,22 9.71 11.93
576 19,5 1.60 +1.60 9.87 11.27
558 14 .4 0.88 - +0.88 2.62 10.80
707 15.9 1.09 + 1.09 9.57  10.68
784 26.2 2,53 1 -1.87 9.53  11.20
-——3e353 = —
1912, kar. 16.
784 14.1 0.83 1 -0.03 10.74 10.71
822 15.8 1.04 12 -0.70 10.47 .76
709 19.6 1.61 ’ +1.61 10.21 11,82
o573 19.6 1.61 +1.61 2.95 11.38
581 26.5 2.55 +2,55 9.68 12.23
641 28.0 2.75 +2.,75 9.42 12.17
784 1¢.2 1.56 +1.56 9.15 10.71
741 25.2 2.38 sl2 -2.37 8.58 6.51
_ -t
1912, Oct. 1.
784 11.7 0.47 1 -0.39 11.10 10.71
707 1C0.5 0.3 1 -0.5¢ 11,77 11.2
709 3.5 0.C0 0.0C 12.44 12.44
PR AR .
1912, Oct. 4.
784 8.5 0.0C 1 -C.86
707 8.5 0.00 .00
7C¢ 8.5 C¢.00 0.00
573 12.2 0.55 +0,588
581 186.0 1.10 +1.10
681 11.6 0.486 ’ +0.,46
663 14.8 0.93 +0.93
641 8.9 0.07 +C.07
558 14 .4 0.88 12 -0.87
651 8.9 0.07 +0.07
871 10.2 0.25 +0.25
784 15.2 0.98 12 -0.77
— o
1912, Oct. 6.
784 11.7 0.47 12 -1.28 12,02 10.74
822 8.5 0.C0 12 -1.75 - 12,02 10.27
7C9 11.2 .40 1l -0.46 12.02 11.586
573 12.0 0.52 +0.52 12.02 12.54
581 9.2 0.21 . +0.21 1z.02 12.23
_—— 3
1912, Oct. 8.
784 31.2 2.17 +32.17 0.71 .88
g22 16.8 1.21 +1.21 6.90 8.11




5707

e i N Gtos B

tar.

724
708
881
573
652
657
647
784

s T4Y
; 708
i 685

- 628 8

- 619
624
' 840
523

- 784

784
709

. 973

581

841
c 741

708
685

. 628 8

. 818
- 784
‘784

822

" 540
© 624

. 669

© 635

- 784

. 784
. 822
. 724
. 784

709

- o081
. 873

536
641

663

1912, Oct. 8. Con'td.
Scale in
Grade. Mags. Shace.
37.8 3.99
19.2 1.56
37 .4 3.94
45.8 4,95
41.8 4.48
39.4 4,18
32.2 2.67
z27.7 2.71
29.1 2.89
18.6 1.47 12
12.4 0.38 12
8.5 0.00 S12
8.5 0.00 12
13.9 0.80 12
23.1 2.09 12
2.8 C.19 12
3C.8 3.11 12
31.8 3.24 1
1gi2., Oct. 15.
16.7 1.20
28.7 2.82
28.2 2.78
30.3 3.04
33.2 3.42
18.6 1.47 s
18.7 1.49 g12
11.5 0.44 sl2
12,9 0.65 sle
11.6 C .48 S
41.1 4,39 s
40.2 4,28 S
28.7 2.84 s
12.8 0.61 S
20.2 1,70 S
20.1 1.68 s
2.5 0.15 +
15.2 1.C0
R
1912, Wov. 18.
S3.4 3.44 2
53.95 3.45 12
23.8 £2.18 12
20.9 1.8C
41.8 4.48
39.5 4,20
36.1 3.78
21.4 1.86
38.6 4.09
40.1 4,39

Corrected

Magnitude.
+ 3.99
+1.56
+3.94
+4 .25
+4,48
+4,19
+3.67
+2,71
+2.89
-0.28
-1.17
-1.75
-1.75
-0.95
+0.34
-1.56
+1.36
+2.38

+1.20
+2.82
+2.,78
+2.04
+3.42
-1.53
-3.26
-4.31
-4.10
-2.54
+1.39
1,28
-0/16
-2.39
-1.30
-1.32
+0.15
+1.00

+2.955
+1.70
+0,34
+1.80
+4 .48
+% .20
+3.78
+1.86
+4,0¢
+4 ,39

Zero of
Scale.
7.08
7 .26
7.45
7.863
7.82
§.00
8.18
8.37
7 .82
7.86
7.90
7.84
7.98
8.0%2
8.06
8.0¢
8.13
8.17

9.36
9.35
9.38
9.41
9.44
9.47
9.5

2.53
9.56
9.60
9.63
9.61
9.63
9.65
9.67

+ 9.68

9.70C
9.72

8.2C
8.20
8.20
8.20
8.20
8.20
8.20
e.20
8.20

8.20

<4

Resultant
Magnitude.
11.07
8.82
11.3¢
12.58
12.30
12.19
11.85
11.08
10.71
7.58
6.73
8.19
.23
7.07
8.40
6.53
©.49
10.55

10.52
12.17
12.16
12.45
12.86
7.94
6.24
5.22
5.46
7 .07
11.0%2
10.89
0.47
7.26
8.37
8.36
9.85
10.72

1C.75

9.90

8.50
16.00
12.68
12.40
11.98
1C.0¢%
12.2¢
12.59

orsmy ML Er® WO
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P Star.,

P
»
11

i
Iy
N
19
4
[
i
£
i

P

-4

i

e

681
647
671

' 618

633
784
784

t 741

708
523
784

" 784

822
709
. 558

663

- 784

784
822

707
724

709
581
573
558

- 523

635

. 669

641

663

: 681

784

784
724

741

708

635

784
822
707
708
873

- 558

1912, Nov. 18. Con't

sl
sl

Scale in
Grade. Kagnitude. Shade.
41.2 4,40
31.8 3.24
33.8 3.49
43.6 4.69
23.3 2.12
26.1 2.49
83.2 5.77
30.3 3.05
23.5 2.15
53.1 5.76
53.3 5.79

1912, Dec.9.

10.5 .30
1C.1 0.24
1%.2 1.13
13.2 0.70
21.8 1.91
22.8 1.05
1813, Jan. 9.

29.7 2.87
35.0 3.64
34.1 3.53
23.0 2.08
23.6 2.16
27 .4 2.67
36 .6 3.84
36.3 3.81
22.4 2.00
23.2 2,11
27 .6 2.71
24.1 2.23
3303 3'40
34.2 3.54
38.2 4,04
29.7 2.98
30.0 3.01
35.6 3.72
26.0 2.48

1913, Jan. 29.

22,4 2,00
35.8 3.47
20.0 1.87
23.5 2.15
30.1 3.02
25.9 2.47
30.0 3.01

e —-

12
12
12

25

Corrected Zero of Resultant

Magnitude. Scale

+ 4,40
+ 3,24
+ 3.49
+ 4,69
+ 2.12

S +2.49
+ 2,77

+ C.05
==1,71
+ 2.10
+ 2079

+ 0.30
-0.62
1.13
0.70
1.91
0.19

+ o+

2.11
2.78
2.87
0.33
2.16
2.67
3.84
3.81
0.25
0.36
0.96
2.23
3.43
3.54
2,29
-0.02
-0.01
-0.14
-2.27

O R T T S T S S S U N

+1.14
+1.99
+0.71
+2.15
+ 3.02
+ 2.47
+2.15

8.2C
.20
8.20
8.2C
8.20
8.20
7.76C
7.70
7.70
7.70
7.70

10.41
10.43
10.45
10.48
10,50
10.52

8.60
8.65
8.70
8.75
8.80
8.85
8.90
8.95
8.00

10.27
9.70
.13
8.54

8.76
8.85
8.93
9.02
9.10
9.18
8.17

Lizgnitude.

12.60
11 .44
11.869
10.89
10.32
10.5¢
1G.47
7.75
9.99
9.80
10.49

10.71

.81
11.88
11.18
12.41
iC.71

10.71
11.43
11.87

9.08
10.96
11.52
12.74
12.76

9.25

10.25
.71
8.9¢
6.27

9.90
1C0.84

.64
11.17
12.12
11.885

10.32

-—=n

raw




: Star.
. 523
| 681
724
P 741
¢ 708
¢ 570

784
: 822
709
707
523

635

. 669
724
741
708
570
784

1913, Jen. 29, Con'td.

Scale in
Grade. Mags.
22.0 l1.c4
35.8 3.73
25.5 2.42
41.4 4.43
22.2 1.97
39.1 4.15

1913, Feb. 1.

24,8 2.32
22.7 2,04
24.2 2.25
20.4 1.73
19.1 1.54
19.4 1.59
22.0 1.94
28.0 2,75
36.C 3.77
21.1 1.82
37.7 ~3.98
46.2 4.99

Shade.
1

12

sil2
sl2
sl12

-3t - -

1
1

12

sl2
sl2
slg

Corrected
Magnitude
+ 2,18
+ 3.73
+ 0,67
-0.32
-2.78
-0.60

Zero of
Scale
8.17
8.33
8.41
8.50
8.88
8.66

9.00
.05
9.09
.12
9.16
9.20
9.24
9.28
.31
.35
9.39
9.43

Resultant
Magnitude.
1C.32
12.06
9.08
8.18
5.80
8.06

10.46
10.23
11.34
10.85
.84
.93
9.43
8.03
8.43
6.42
8.62
10.42
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THE RESULTING MAGNITUDE AND DATE OF COBSERVATION.

The following table gives the date of observation to the

‘tenth of a day, the correspo:nding observed magnitude, and the

:Julian day in the number of days to be added to 241S000. All

determinations marked ( % ) are excluded from the computation

of +re final resulits on account of errors noted at the time

;cf observation.

PO
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, 28
Bond Star 523.
Date J. Day Mag. Date. Ji:Day Mag.
1911, Jan. 25.4 660 9.20 121}, Mar. 2.4 98 g .69
Feb. 4.4 72 9.23 Sept.l1l.6 291 8.76%

10 .4 78 9.34 Oct. 23.6 333 9.03

10 .4 78 9.28 1212 Oct. 8.6 684 9 .48

23.4 91 .73 Nov. 18.5 1725 9.80

§ 27 .4 95 9.14 1613 Jan. 9.4 777 2.25

: Mar. 1.4 07 9.34

-—— NS

Bond Star 558. ¥

| 1911 Jan. 30.4 67  11.31 1911 Oct. 24.5 334 11.09

feb. 23.4 98 10.75 Nov. 18.8 359 11.56
27.4 95 10.22 29.8 370 10.93
Mar. 1.4 97 11 .43 Dec. 19.4 390 1GC .48
Sept. 6.6 286 10 .24 1212 Jan. 13.4 415 11.36
11.8 291 10.85 16.4 418 11.74
Oct. 12.6 322 10.11 Feb. 5.4 438 10.81
Cct 18.5 328 11.12 Feb. 22.4 455 10.50
23 .5 333 10.83 Cct. 4.6 680 10.18

Nov. 18.5 725 106.06

e YR ———

Bond Star 567. »

1912 Feb. 8.4 441  11.36

- ST e m e

Bond Star 57C

jlgll Jan. 25.4 62 8.20 1911 Hov. 10.8 351 6.96 *

¥Feb. 10.4 78 7.93 16.5 357 7.85
Mar. 2.4 98 7.55 29.5 370 8.28
Sept. 6.6 286 8.14 1912 Jan. 16.4 418 8.10

11.6 291 8.80 1913 29.4 1797 8.06
Oct. 18.6 528 . 8.80 Feb. 1.4 799 8.62

23 .6 333 8.31




1

Date
1911

911

1911

Jan.
Feb.

Kar.
Sept.
Oct.

Nov.

Jan.
Feb.

Mar .
Cect.
Jan.

Par.
Oct.

Nov.

23 .4
24 .4
4.4
23 .4
3.4
13 .6
18.6

23 .6
24 .6
25 .5
26.5
10.5
16.5
18.5
22 .5
29.5

23 .4
4.4
10 .4
27 .4
1.4
18.6
23.6

23 .4
24 .4
4.4

23 .4

1.4
18.3
23 .6
25.5
26.6
10.6
16.6
18.8
22.5

29.68

J .Day
60
61
72

99
293
328
333
334
335
336
351
357
359
368
37G

650
72
g8
95
o7
328
3533

:60
61
72
o1
97

328
333
335
336
351
357
359
363
370

Bond Star 573v
Mag. Date
11.82 1911 Dec.
12.08 1212 Jan.
12 .80
11.C6
11.65 Feb.
11.36
11 .46
12 .45
11 .54 Mar.
10 .59 Oct.
12 .28
10 .86
11.05
11.85 Nov.
11.73
11.34
Bond Star 575.
11.386 1211 .0Qct.
12 .29
11.42 Nev.
1C .58
11.207
11.0C 1912 Feb.
11 .40
Bond Star 581
11.17% 1911 Dec.
12 .47 ie1l2 Jan.
2.78
11.87 Feb.
12 .28
12 .06
2.41
10.08% Mar.
13 .08% Cct.
11.75
11.95
12 .08%
12 .42 Nov .
11.98 1913

Jan.

5‘4

0

UOOXBEONDWVMm
-
DO O O b b

=

24 .6
25.6
1C.¢
l1¢.¢
22 .6
8.4
22 .4

s

19.5
16.4
19 .4

5-4'
8.4

13 .4
22 .4
15.4
4.6
6.7
8.6
15.6
16.8
g.4

J. Day
380
415
418
421
438
441
446
455
478
630
5682
684
691
725

334
335
351
3587
352
441
455

390
413
421
438
44]
4486
455
478
680
882
684
621
725
777

29

Mag .
11.57
10.84
11.28
11.18
11.54
11.31
11,84
10.76%
11.56
11.68
12 .54
i2.30
12.186
11.98

11.37
11.56
11.57
12 .37
11 .47
11.36
11.27

12.09
11.89
11.64
12.24
11.32"°
12.47
11.66
12.23
12.21
12.23
12.58
12.45
12.40
1l.82




Date
1911

P

:1911

PRRN Y

e tdan s AT g

1911

19011

1911

1911

Feb. 23.4
' 27 .4
Mar. 1.4
Oct. 23.6

24 .8

Feb. 23.4

Feb. 10.4
Mar. 1.8
Oct. 18.8

Sept. 11.5

Cct. 23.6
24.6

Nov. 10.6

Peb. 10 .4
Mar. 1.3
Oct. 18.6

Feb. 10.4
27 .4

27 4

Feb. 10.4
Mar. 1.4

Bond Star S89.
J .Day liag. Date
91 11.77 1911
@5 11.28
a7 11.358
333 11.50 1912
334 11.82 -
Bond Star 595
91 12.10 1911
Bond Star €12
78 12.27 1211
a7 12.40 1912
328 11.685
Bond Star 617
291 7.53% 1911
333 B .41 :
334 6.73 1212
351 6 .39
Bond Star 6187
78 11.85 1911
o7 12.70
328 12.13 19812
Bond Star 619.
78 29.70 1211
95 10.25 1912
95 10.10
Bond Star 622
78 11.85 1¢12
97 12.08

Oct.
Nov.

Feb.

liar.

Cct.
Feb.
Nov.

Nov.

Feb.
Oct.

Cct.

Feb.

Oct.
Feb.

22.%8
10.5
22 .6
8.4
22 4

1.3

16.5
29 .8
13 .4
8.6

23 .6
25.6
8.4

25.6
8.4

J.Day
335
351
363
441
458

97

335
441
725

387
370
446
684

333
335
441

30

Mag.
11.87

11.730 7

11.68
11.57
11.93

11.38

12.30
11.65%
10 .89

6.98
5.88
0 .05%
7 .07

12.28
11.70
11.69

11.52%
10.10

11.88

e e i e 42 o e




Date
1¢11

-
{¢]

11

1911

1911

Feb.
Sept.

Octe.

Nov.

Oct.

Oct.

Oct.

Sept.
Oct.

ov.

Jd.Day
10.4 78
11.6 291
12.6 323
18.6 328
24.6 334
2.5 343
12.5 322
23.6 333
25.6 335
23.4 80
30 .4 .67
4.4 72
10.4 78
23 .4 91
1.4 97
2.4 98
6.5 286
11.6 291
12 .6 322
23 .6 333
24 .6 334
25.6 335
11.6. 291
12.6 322
24 .6 334
2.6 343
10.5 351
12 = TR

Bond Star 024

Mag. Date
7.31%x 1911
8 .40

8.04

7 .85 1912

8.15

7 .40%
R

fiov.

Cct .

Bond Star 628/ 8.

4.25 1912
4.74

Bond Star 633.

Oct.

11.64 1911

SR = - -

Bond Siar 635.

10.06 1911
9.74

9.80

9.96

10.58
10.73%

9.88

2.3 1212
9.76 1913
Q.67
10.19

10 .06

Y

Bond Star 636.

Nov.

Cct.

Nov.

Oct. ]

Jan.
Feb.

12 .35
——— R AR ———

Bond 3Star 640

7.59% 1911
6.01
5.09 1912
6.35
6 .84

o aa

Nov.
DPec.
Feb.
Octe.

10.6
16.6
29 .6
8.5
15.86

8.6
15.6

18.5

e,
e e @

’..._I

[V vV Mo N (o]
L ]

Do

J.Day
351
357
370
684
621

684
691

359

33

336
357
370
691
797
799

370

390
446
684
62l

Mag.
8.06
8.00
7.99
8 .40
8.37

6.23

5.46

10.32

10.03
10.14
10.0C
8.98
9.65
10.15
10.256
9.85
9.90
2.93




'Dat@
1911

1911

1911

Feb.

Mar.

Sept.

Oct.

Nov.

Jane.
Feb.

Mar.
Sept

Oct.

Feb.
Mar.
Oct.

Mar.

4.4
10 .4
23 .4
27 .4

1.4
13.6
18 .5
23 .6
24 .6
25.8
26 .6
10.8
16.6
18.6

2

ST

4.
4.
10 .4
23 .4
27 .4
1.4

.11.6

13.5
18.6
23 .5

23 .4
24 .4
30 .4
4.4
10 .4
23 .4
27 .4
1.4

Sept.l11l.6

Oct.

18.5

J JDay
72
7€
91
95
97

293
328
333
334
335
338
351
357
359

kél
72
78
o1
95

291
293
328
333

78

328
333

60
61
67
72
73
91
98
97
291
328

Bond Star 641 v

Mag.
12.56
11.65
11.71
12 .49

ll .96 °

12.290
12.53
12.13
11 .59
12.10
11 .43
11.53
11.68
12.32

Date

1911

1812

_—— Xl -

Nove.

Dec.
Jan.

Feb

22.6
25 .6
19.5
13 .4
16 04

19.4°
. 504

8.4
13 .4
22 .4

Mar.l5.4
Oct.1l5.56

Yov

Bond Star 847.7

11.43
12 .69
10 .56%
11.06
11.82
10.97
11.37
11 .24
11.49
11 .36

1911

1e12

(ST S22 TR

Bond Star 651.

12 .07
12 .20
12 .26
12 .93

1011

Y X % S

Bond Star 652.

11.85 19211

11.66
11.77
12 .44
12 .09
13 30«
11.76
11 .34
11.990
11.86

1912

Oct.

Nov.

Dec.
feb.
Oct.

Cct.
Nov.

Dec .

Cecte.

Nov.

Feb.
Oct.

.18.56

24.6
26 .6
10.6
16.6
18.6
19.5
5.4
4.6
8.6
18.6

26 .5
10 .6
22 .5
19.5

23.6
24 .6
26.6
10.5
16.6
18.6
22 .8
8'4
8.6

Jd .Day
363
370
390
415
418
421
238
441
445
455
478
691
725

334
336
351
357
359
390
438
680
684
725

336
351
363
390

333
334
336
351
357
359
363
441
684

32

I‘\’:ag .
11.95
11.92
11.87
11.83
12.38
11.22
11 .43
11.92
11.54
12.05
12.17
12186
12.29

10.96
10.95
10.95
11 .42
11 .74%
11.26
11.37
11.10
11.08
11 .44

11 .78
12 .25
12 .28
12.190

11.93
11.88
11.81
11.75
11.83
12 .83=
11.85
i1.78
12 .19%

STy R R 0
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33
Bond 3tar 657.
Date J.Day. Date J.Day
1911 Jan. 23 .4 .80 11,76 1911, Oct. 26.5 336 11 .26%
Feb. 4.6 72 12 .44% Nov. 10.8 351 11.94
10.4 78 11.81 16.6 357 11.81
. 23.4 o1 10.8¢ 18.5 359 11.93
Mar. 1.4 97 11.55 22.5 363 11.687
Oct. 18.5 329 11.56 1912 Feb. 8.4 441 11.32%
23.6 333 11.98 Oct. 8.5 684 11.85

24 .5 334 11.62

a2 YA
—-————3E323

Bond Star 663. y

1911,

Jan. 23.4 60  11.50 1911, Nov. 18.6 359  12.07
04.4 61  12.00 22.56 363  11.49

Feb. 10.4 78  12.59 55.5 3668  11.45
03.4 91  11.80 29.5 370  11.51
27.4 95 12.05 . -, Dec..19.5 390  11.73

var. 1.4 97  12.08 1912, Jan. 16.4 418  12.46

Sep. 13.6 _ 203  11.80 19.5 421 11.57=

Oct. 18.5 328  11.83 Peb. 5.4 43 24
23.5 333  11.68 38 B %
54.6 334  11.27 22.4 455  12.81
25.6 335  11.69 Oct. 4.5 680  12.01
26.5 336  11.29 Nov. 18.5 725  12.50

Nov. 2.6 343  11.42 Dec. 9.5 746  19.41

10.5 381 11.29 1913 Jan. 9.4 777 12.03
16.6 357 11.02 .

Bond Star 666.

- 1211 Peb. 10.4 78 12 .48 1911 Nov. 10.6 351 12.94

Mar. 1.4 97 12.50 1912 Jan. 19.4 421 11.10%

Oct. 18.56 328 11.55% Feb. 8.4 441 12.04
25.6 335 12 .40

e AR R ———

Bond Star 662.

23 .4 60 9.80 1911 Oct. 12.5 322 8 .76%
30 .4 67 9.34 18.6 328  10.29%
Feb. 4.4 72 9.10 23.56 333 9.10
-~ 10.4 78 9.46 Nov. 16.6 357 7.88%
27 .4 95 9 .67 29.5 370 9.22
Mar. 1.4 97 8.82% 1912 Oct. 15.8 691 8 .36%
2.4 98 9.45 1913 Feb. 1.4 799 9 .43
Sep. 11.6 291 9.08

et v o S o 2




Date
§ 1911

S TP TN 2y

ERVEN

11911

11911

1911

e T s S 1 e e A A

11911,

Jan.
Feb.

2.
Sep.
Oct.

Jan.
Feb.

Mar.
Oct.

Feb.
Mar.
Cect.

Jan. 2

Feb.

Mar.
Cct.

Feb.
Sepo

23 .4
4.5
10.4
23 .4
13.%
18.6
23 .6
24 .6

23 .4
10.4
23 .4

1.4
18.56
23 .5
24 .6

10 .4
1.4
25.6

10.4
11.6

J JDa

60
61
78
a1

o&7

328

333
334

60
78
91
97
328
333
334

78
97

. 335

61
72
78
o1
95
o7
328
333

534 -

335
336

78
291

Bond Star 6717

Mag. Date.

11.46 1911 Oct.
11.33
11.59 Novy
10 .38+
ii:ég 1912 Feb.
12 .10»
11.12 Oct.
11 .41 Nov.

—— B HHNR

Bond Star 676.

12.10 1911 Oct.
12 .03
11 .63 Nov.
12.42
12.20 Dec.

12.20 1912 Feb.
12.13

Bond Star 677.

12.95 1911 Nov.
12.94 1912 Jan.
12.67 Feb.

- - -

Bond Star 681.

12.41 1911 Nov.
11 .68

12.55

10 .82%

12 .20

12.08 1912 Jan.
12 .26

12.19 Feb.
12.41

12.88 Cect.
12.11 Nov'.

- M2 ar AN
- Yt -

Bond Star 685.

4.91 1911 Oct.
5.31 1912 Oct.

N pH DD

W D0 0RO O O O
‘e o o @
(nonh»'bsmmovo»

!

25.6
26.5
10.6
22 .5
19.5
~8.4
22 .4

23 .5
8.6

J. Day
335
336
351

134

455
680
725

335
336
351
363
390
441
455

351
421
441

351
357
359
363
370
418
421
438
441
680
725

333
441

34

Mag.
11.38
11.44
11.35

it

11.27
11.59

12.23
12.18
12 .22
12.54
12.16
12.28
12 .29

12.91
11 .88x
11.15%

12.11
12 .41
12.18
12.05
12 .42
i2.21
11 .32%
11.71%
11.52%
11 .56%
12 .80
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Date
1911,

© 1911,

~leoll,

Bond Star 707.Y
J. Day. kag Date.
Jan. 23 .4 60 10 .84 1911 Octe.

30.5 67 11.36 Nov.
feb. 4.4 72 11.20
' 10 .4 78 12 07
23 .4 o1 11.77

27 .4 95 10.00% 1912 Jan.

Mar. 1.4 97 11.62 - Feb.
Sep. 9.6 229 11.55
13.6 293 11.37 Cet.
Oct. 12.6 322 10.73
18.5 328 10.67 1913 Jan.
23 .5 333 10.92
Feb.
- R R -
Bond Star 708.
Jan. 25.4 62 7.10% 1911, Hov.
Feb. 10.4 78 6.00% 777
Mar. 2.4~ <98 6.71 1912 Feb.
Sep. 11.6 291 6.73 Oct.
Cct. 18.5 328 6.16 1913 Jan.
23.6 333 6.57
24 .8 334 6.23 Feb.
Nov. 2.6 343 7.78%

Bond Star 709. v

Jan .23 .4 60 11.07 1911 TNov.
24 .4 81 11.23 Dec.
30 .4 67 10.89 1912 Jan.

Feb. 4.4 72 12 .40
10 .4 78 11.35
23.4 91 11.18 Feb.
27 .4 95 11.09

Sep. 6.6 286 10.75

1.6 291 11.53 Oct.
13.6 293 11.09
Oct. 12.6 322 10.27

18.6 328 11.57
23.5 333 11.3% Nov.
24 .5 334 10.84 Dec.
25.5 335 10.96 1913 Jan.
36.6 336 11.94

Nov. 2.5 343 10 .96 Feb.

1C .5 351 C.eC
16.6 357 15.2
22.¢ 383 12.C2

24 .6
10.6
16.5
27 .5
29.5
13.4

A}
.

[AVIESN

HROOOE Mo
@»bcn6>o>®»b

10.56
18.58
13 .4
8.5
9.4
29 .4
1.4

®

HOOWOOOOHENDW
. *
1N N6 & Wor Je 2 Mo We RN o) TS NT ST

Av] B el e D+
« 7 v e ¢ o »

J. Day
334
351
357
368
370
415
441
435
677
684
777

" 797
799

351
387
440
684
727
797
799

370
380
415
418
2zl
438
441
446
455
877
682
584
621
725
746
777
797

- 798

35

Mag.
11 .40
11.46
11.29
11.20
11.09
11.43
10.78
10.66
11.18
11.07
11.57
11.17
10.85

6 .23
6.93
6.5&
6.73
6.87
S .80%
6 .42

11 .48
113%
10.55
10.89
10.75
11.39
10.50
11.50
10.88
12 .44
11.56
11.39
11.17
12 .68
11.58
10.96
12.12
11.34

BT B X B e IT Ty




&Date
1¢11,

85 LIRS S AT TR AT A A

o 1e11,

j1911,

Jan. 25.4
26. 30.4
30 .4
4 .4

10.4
23 .4
27 .4
Mar. 2.4
Sep. 11.6
Oct. 12.6
18.6

23 .6

Peb.

25 .4
4.4
10 .4
10 .4
Kar. 2.4
Sep. 11.6
Oct. 12.6
18.6
23.6
24 .6
2.6
10.8
16 .6
18.6

Jan.
Feb.

Hov.

Feb.

2
.

O 0
WO I
NIV VN

N
~3
»

*

Pﬁa r.

[aV]
= R e
IR E T B N

Bond Star 724.

J. Day Mag.

62
67

72
78
g1
95
o8
291
3z2
328
333

62
72
78

o8
281
322
322
333
334
343
351
337
359

72

78
g1

85

97

8.28
9.15
9.03
8 .66
8 .84
g.681%
10 .16

9.C0
8.9¢
8.80
8.20

2.39

1211

1612

1513

- o IO IS SN

e e e e W e - =

Bond Star 741

Nov.

Dec.
Jan.
Feb.
Oct.
nov.
Jan.

8.C3
7 .28
7.30
8.2C
8 .88
8.1¢
7.97
7.87
7.8C
8 .64
7 .64
7.38
7 .44
8.76

1911

1912

1213

e

R
-

)

s v
YT - -

Nov.

Dec.
Jan.

Feb.
Mar.
Cect.

Nov.
Jan.

rx
[¢)
o’

Bond Star 784.

10.71 1911
10.77

10 .23

10 .44

10.54

10.83
11.24%
10.74

10.74

10.72

10.80

1C.%8

10 .E¢

10.22 1¢1=2

Mar.
Oct.
Nov.

Dec.
Jan.

10.6
16.6
18.56
29 .5
12.5
18 .4
13.4

-

HOOO®M
-
T SO S5 ey

Lav)

21:6
.8

29.5

19.8

<2 R

“ et

16.4
13.4
1€ .4

8.8
15.86
1€.6
29 .4

1.4

J .Day
351
357
359
370
390
418
445
684
725
777

797
799

362
366
370
390
415
418
448
478
684
691
725
777
797
79¢

o8
338
351
359
362
363
37GC

390
415

36

-.oo&'_?:
om
.

. [ ]
NN

OOFO MM ~30 oD
w

.

o

OO WO m®MO™MMO -3 DM W
- ©
MO DOMD-Iid DM

11 .89
10 .87
10.80
10.7¢
10 .30%
10.76
15.74
10.78
10.88
10.77
10.87
11.10=
10.74
10.59




TSRS (UL WV TNPUR "V AN DR VAR SN

B R

TreMos

A TS WV St TR TR TSR Y TR T

, 1e11,

1911,

tj
0]
o’
N
.

ot o .
CHCnab b (b

.
NOOOO WL

O =
o W
L[] » L ]
NN

T 2244

Feb. 4.4
10.4
21 .4
23 .4
27 .4
Mar. 1.4
2.4
Qct.
KNov.

A

L 4

N

GPODOOON®
L

OO

Sep. 6.6
11.8
11.8
13.86
Oct. 12.6
12.6
18.8
18.€

Sep. 6.6
11.8
13.8
Oct. 12.8

J .Day
415
418

438

443

446

445

72
78
-~ 89
g1
95
97
98

- 336

343
351
357
359
363
366

286
291

293
322

328

286
21
293
322

Bond Star 784. (con'td).

Mag. Date
10.84 1912 Oct. 8.6

16.78 8.8
10 .8C 8.6
10.21 15.6
11 .13% 15.6
10 .45 Nov .18 .6
16 .59 18.8
16.76 18.8
10.77 18.68
11.C8 18.6
10.5€ 18.8
16.87 18.6
11 .20

vvvvv
x5

Bond Star 822.

10.05 1911, ©Nov. 29.5

9.55 1213 Jan.
8.07

o

9.12 Dec. 192.2

9.39 1%12, Jan. 16.4

2.70 19 .4

10.02 Feb. 8.4
11.18 22 .4
10.28 Mar. 16.4
10 .41 Oct. 6.8
9.64 8.6

9.58 15.6

8.20 ‘ Nev. k8.8

10.73 Bec. 6G.E
8.8

9.4

l.4

R RIS R

Bond Star 924.
.52 1911, Oct. 1l8.€

8.81 18.8
8 42 23.6
8 .67 23 .6
8 .80 23.6
8.79 24.6
Q.16 24.6
§.76¢ 22.6%

-_——— RN N -

Bend Star 938.
10.54 19211 Cct. 18.6

10 .28 23 .6
10 .85% 24 .6
10 .41 Nov. 2&.8

J JDay
684

691
725

370
390
418
421
441
455
478
682
684
691
728
746
777
797
799

328

333

334

328
333
3354
335

37

I‘.’Ea g .

0 .88%
10.71
10.85
10 .89
10.72
10.Cl*
10.83
10.78

10.00% |

10 .87
10 .49

10.78
9.80
9.78
9.73
8.75

10.28
9.76

10.27
8.11x
9 .47
9.90
9.81

11.43
9.64°

10.23

7 BB%
8.68
8.73
8.8€
8.83
8.63
8.20
8.71

10.30

10.45
9.41%

10.26
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The following table contains, in the first column the
Bond number assigned to the star, in the second cclumn the adopt-
ed magnitudes cf the constant'stars, in thé third the number
of observations on which this determined magnitude depends, and
in the fourth the probable error. The magnitude was found by
simply taking the mean of the values as given by the several
determinaticns. As statad before, all those observations which
were thought to be unreliable on account of poor seening as
noted at the time of observatiion or on account of difficulties
arising from aﬁhiﬁability to secure a good artificial star have
been excluded from the number used in determining the adopted
values of the magnitudes.

The probable error was obtazined by the application of the
following formula as given ir "Elements of Practical Astronomy”

by W. W. Campbell page 247. The formula is

r=:8.6745 vV
j e

n 11

were r is the probable error, (vv) the sum of the squares of all

the differences from the mean value, and n the number of observa-
ticns inveolved. 1In most cases where the error is large this

fact is due 1o an uncertainty caused by the star being surround-
ed by nebulosity. In a few cases as can be seen by the table it
is due to the small numter of observations on which the determi-

nation depends.

e e
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Bond Number cof Prob.
Number. Magnitude. Observation. Error.
523 : 2.38 12 0 .05
558 7
587 11.35 1
570 2.20 i2 0.06
573 v
575 11.36 11 .03
231 ‘ v
58 11.85 10 ¢.C5
525 11.84 2 .18
812 12.40 4 .06
517 5.74 6 0.08
218 11.95 ) 0.08
619 10.04 4 G.08
822 11.80° . 3 G.1l0
624 $.13 10 0.04
62388 5.24 5 .23
6373 15.98 2 C.44
B335 2.98 .21 0.C3
836 12 .45 2 0.08
540 6 .49 8 - 0.08
641 v ,
847 — .11.23 17 0.04
551 12.19 6 0.02
652 . 11.88 14 0.02
627 1.7 1% 0.03
663 v
6¢6 12 .48 ' 5 0.04
569 ' 9.36 16 0.05
571 11.38 16 0.03
378 12.23 . - 13 0.02
677 12 .87 4 _ 0.04
€81 12.30 15 0.03
£25 : 5.00 3 0.11
707 ' v
708 , 6.5C 11 0.05
709 _ v - .
o4 8.96 18 0.03
741 ' v
784 ' 10.74 43 : 0.02
822 v ‘
024 8.75 15 0.03

938 10.39 6 0.03
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CCMPARISON WITH OTHZR OBSERVERS.

In the table which follows is given a comparison of the
magnitudes found in this paper with those found by Stone,
Scheiner, and Pickering in their publications mentioned in the
introduction. The first column contains the Bond number, the
second the magnitude as found in this paper, the third Stone's
magnitude as reduced to the scale of the present work, the

fourth, Scheiner's magnitude, the fifth Pickering's magnitude

and Stone's magnitude, the seventh the difference for Scheiner's

magnitude and the eighth the difference for Pickering's magni-
tudes. There are several cases where the differences are suf-
ficient to warrant a suspicion o¢s variability, but the dis-

cussion of this will be taken up under Variables.

Nz T
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Bond
Number.
523
558
567
570
573
57
531
589
595
812
817
618
619
3822
624
528
833
835
540
541
547
551
852
857
663
556
559
571
876
J77
381
685
707
708
709
724
741
784
822
924
938

Cb.
mg.
9.38
v
11.35
€ .20
v
11.35
v -
11.65
11.84
12 .40
8.74
11.95
10.04
11.80
8.13
5.24
10.98
12 .49
6049
v
11.23
12.19
11.85
11.78
v
12 .49
9.36
11.38
12.23
12 .87
12.30

5.00 -

. 3
[{e] (93}
(&3] (&

| ol
OO O Od

.
\7
>

3
[9)]

10.39

Stone.
10.72
13.85
12 .15
11.64
13.09
11.79
12.75
12 .15
10.21
12.21
8 .07
11.56
8.12
5.24
30 .60
12.32
6 .80
12 .81
11 .25
11.52
11.69
11.27
12 .85
13.45
9.26
11.38
12 .37
13.80
12 .43
5.00
10. 11
6.53
11.14

- - —
- - - -
- -

Scheiner.
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VARIABLES .

The variables and suspected variables are discussed in
the order of the Bond numbers. Where it was found possible,
the periods were found in the follcwing manner. Using the mag-
nitude as ordinate and the time interval as ahcscissa points
were ploted on co-crdinate paper. From these the interval
between successive maxima and also betwesn successive minima
were found as nearly as possible. The mean of these determi-
naticns was adopted as a first approximaticn of the period.

The value thus cbtained was then divided into the whole inter-
val between the time of the first and last maximum to obtain

the vhole nurber of periods inchuded, the Juantity being taken
to the nearest unit. The whole interval between the maxima was
then divided by the number of periods to obtain the true length
of the pericd and the value thus obtaired adopted as the correct
determination.

558 which was suspected by Leavitt and Burns has been
confirmed as a regular variable with a period of 292.2 days. The
variation 1is between the magnitudes 10.09 and;ll.74 The period
is detesrmined from observations extending cver eleven periods.
The minimum on Mar. 1 and that on Jan. 30, 1211, were not used
ir this determination as they were not supported by observations
before and after and e¢ould not be certainly recongized as the
minimuﬁ. As seen from a comparison with the table of minima

given below these observaticns were made very near the time of

.,._....«.-.
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a minimum. With sade. the exception of Dec. 18. ~th dates as
computed agree well with the observations and the observation
of Dec. 19.5, which is the only one near, is not reliable.

The maxima are not well determirned but seem tc come a little
nearer the end of the period than the middle. The computed
dates of the minima are as follows, only those being given

which occur near the time cf a recorded observation:-

1911--«18.11‘ 31 00, Ma.l". 102, Septo 21 -6, OCt- 20 ’8’ NOV. 19 .C‘,
Dec. 18.2.

1¢lg--Jan. 16.4, Feb. 14.6, Mar. 14.8, Oct. 5.2, Nov. 3.4.

567 has nct not been previously announced as a variable,
However the bﬂlgbtness as here determined by a sirgle observa-
tion of ﬁéneuﬁ?:*zfgg magnitudes brighter than determined by
Stone and}0.64 brighter than Pickering'é determination, thus
indicating a possible variability. This needs confirmation.

573 was suspected by Burns. It is confirmed as a regular
variable with z period of 29.0 days. The determinaticn is
made from observations extending over eleven periocds. The minima
previous to Nov. 22, 1811, were not well determined and hence were
excluded from the computaticns. The observation on Feb. 4, 1811
is not gocd, becing somewhat toco faint, but the other observations
fit in well with the computed periods. The dates of the minima

are as follews:

B - DeC . 21 5. - b M
1912: Jan.19.5, F°0.17 5 Nar.l? 5 Oct 6 5 Nov. 4.5, T“e

maxima of this star 1like those of 358 are ndt well determired.
575 was announced by Stone as almest certainly variable.

The evidence at present is not sufficient to confirm or disprove
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581 was susrected by Burns and seems to show a slight but

irregular variation. The range is between the magnitudes 11.564
and 12 .24.

589 was suspected of variation by Stone and seems 1o
vary slightly but this needs confirmation.

595 is possiblyg variable as indicated by the compariscn

with Stone's determinaticn of the magnitude. The star is obserwv-

ed as 0.92 of a magnitude brighter than his determination. Also
it was not seen by Pickering, thc he saw other stars as faint
as the 13th magnitude, .while the present observaticns give its
magnitude as 11.84.

612 was suspected by Stone from comrarisons with 618.

617 as shown by ccmparison with other observers is al-
most certainly«é variable. The magnitude observed here and
that determined by Scheiner differ only by 0.24 of a magnitude,
but the determirations of Stone and Pickering differ from mine
by 3 .47 énd.4.36 respectively. The observations in the present
paper taken alone give some indication of variability, but are

not sufficient to determine a pericd.

618 suspected as variable by Stone, seems to show variation
P 3

but the number of observations is small/due to the failure to
see the star except on the nights of very gcod seeing. It is
surrounded by nebulocsity. The variability neéds confirmation.
619 has not been previcusly anncunced as a variable but
the compariscn with the other observers gives strohg evidence
of such variabiliﬂy. The observation given in the previous
table do not indicate variability within themselves however.
The observed magnitude is 1.97 fainter than Stone's magnitude

and 3.04 fainter than that of Pickering.

e A i e 2 e a




bs

was
622t suspected hy Stone. The observations are not suf-

ficient to sither prove c¢r disprove its variability.
628 shows some signs of variability but the observations =z

on this star are not very accurate dus to the nebulecsity sur-

841 was arnounced as variable bty Stone. It has 2 regular
pericd of 29.4 days as determired from observations extending
over eleven periods. The cbservations fit in well with this
period the minima occurring on the follcwing dates:-
1¢11-- Feb. 26.4, Sept. 21.2, Cct. 20.6, Nov. 12.0, Dec. 18.6,
1912-- Jan. 16.8, Feb. 15.2, Har. 15.6, Oct. 7.4, Nov. 5.8.

The maxima are not well determined.

647 is said by Stone tc be "much brighter than formerly"
and so appears in his table of comparison of his observed mag-
nitudes with the values as given in his photcmetric catalogue,
the difference being 1.51 magnitudes. The present observations
of 448 s- s4er- show- no- evddence- of- variatlior anong- observaiions
cf this diab shcw no evidence @f variation among themselves
and the magnitude as determined does noit differ essentially

from that of Stone or Pickering. The star was not observed by

651 as indicated by the comparison with other observers

shows a slight evidence of variation. The observed brightness

differing 0 .67 of a magnitude from Stone's determination and

1.12 from that of Pickering.
to be
€32 is stated by Stone as a star in which there is little

(=0

doubt ¢f variability. His comparison with his photicmetric cata-
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logue indicates it as being 1.24 magnitudes fainter than for-

merly.

observer sc that in fact it is almost ceriainly

13

663 announced as varaibie by Leavitt, is

suspected by Stone

The star was seen by neither Pickeri:

|

reriod, but this needs confirmation.
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70

~dicated

oy

7 has not been previcusly announced as &

5 poss¥biz~Tariable with a

3
cm

nor the present

a variable.

variable with a range of magnitude from 11.02 tc 12.59.

short

LY

variable but

the present observations to vary with an irregu-
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lar perio he variaticn is between

T the magnitudes 10.66 and

11.62. Also Scheiner and Pickering differ by 1.20 magnitudes
in their determinations.

708, suspected by Burns is probably not variable,

709 was announced as variable by Stone and confirmed
by toth Leavit and Burns. This star seems to be an irregular
variable with the pericd ranging from about ten up to thirty-
five or forty days. The range in magnitude is between 10.50
and 12 .68.

741 was announced as variable by Burnsf This star seems
to be an irregular variable but the fac%'néedé cenfirmation.

784 was announced as ®ariable by Leavitt. Though the
star was observed on 43 nights there is very little if any evi-
dence of variability among the observations themselves. The

star was not observed by Stone and the values of the brightnsss

as given by Scheiner, myself, do not differ essen-
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of 0.66.
822 was announced as a variable by Bond and confirmed
by Leavitt as well as a large number c¢f cither observers. This

star has an irregular period. The magnitude ranges from 8.07

to 11 .43.
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‘astromomer interested in and eguiped:. for variabvle star work . .

CONCLUSION. !

The region of the Great Nebula of Orion is rich in
variable stars. Of the forty-iwo stars observed, the coursesr
of the work in preparation for this paper, there are five
variables with a determined rsgular pericd, five irrsgular

variables, and thirteen of which the variability is not yet

NI QTR T A S-S TErw e IR D STy IR SrowyIT

certainly determined but is strongly suspected. 1In the case

of several of thz suspected variables -a long periocd or slow

continuous chafige 1s"indicatéd. This is shown by the fact

that the change in brighness can only be detected by a compari-
son with the values as determined by former observers.
Thére is undoubtedly much interesting data to be gathered

in the Huvegenian Region of the Greait Nebula of Orion by an
Y & : ¥
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