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 Discussion of 121, mostly new, faint variable stars within 6° of - Sagittarii,
by 7. G. Ferwerda. ,
1. The variable stars discussed in the present | B.4.N. VI, No. 231, of which this paper is a con-

paper have been studied on Franklin-Adams plates.
Particulars about these plates are to be found in

tinuation.
The series consists of 422 plates, distributed over -

Ficure 1.
The open area in the year 1934 refers to the Mount Wilson plates.
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_Tasre 1. the years of observation as shown in Figure 1. This
: diagram gives the number of plates taken in each
. inkopl numbers of | numbers of liagram g pt -
pairs of blink-plates new objects | old variables time-interval between two successive full moons. The
j ' o | redio, 7 total | plates of the years 1928 till 1935 have all been taken
g | J.D.Hel. MAAT. cov- | cove | foung| found by Dr H. van GEeNT, those of 1938 by Dr A. pE
g Cfrw' T 2420000 | eries | eries agamn SiTTER. The time of exposure was usually 3o0m. In
' " addition to these plates we have a series of 8 plates
A | 61234131 6129('14656 19 - 2 — 21 taken in one night at Mount Wilson by Dr P.
B | 6120'5890 | 6125°5549 | 12 1 3 o | 16 Tra. OosterHOFF on Imperial Eclipse (backed).
g ggﬁgggg gigggﬂg ' . 3 o | 1¢ | The centre of these plates is 19®0, ~20°, the field
E |6118'5666 | 6123°5928 | 14 1 o 1 16 10° X 124°, time of exposure 3om; the scale is nearly
F | 61563460 | 6161°5159 | 18 4 o | 23 that of the Franklin-Adams plates. The two fields
G | 6155'6157 | 6156'2995 | 14 o 1 116 |y o of 21°
H 61535422 | 6135'5030| o p I 1|16 ave a strip of 34° in common.
} gf;g:;ggé 233126% g g ° ° 1? 2. Most of the variables discussed in this paper
K | 6093'5276 6103-‘5%84 14 I 3 2 20 have been discovered by Dr H. van GenT with the
{\71 2529'4069 gsgg'swg 8 2 ° o | 10 aid of the blink-microscope at Groningen (cf. B.4.N.
561°5043 | 6568270 12 3 o o 15 \ _ :
N | 63393129 | 63704803| 6 5 L DO No. 243, p- 2I) on 1933 Jgnuary 16 27.'He blinked
O | 6565°4942 | 6571°2587| 6 3 2 2 | 13 26 pairs of plates. We ‘list the results in Table 1.
p gsg°:424§ 2573:4§4§ 2 6 1 o 2 This table shows that 200 new and 23 old variable
I(% 6?63'2333 6%3-1928 3 4 ° . 4 | objects have been found. In order of detection they
S | 6211'2845 | 62122872 5 6 o 2 13 received the current numbers from 1 to 223, which
T | 62362900 | 6241'3129| 7 2 ° I | 1° | have been used throughout this paper.
U |5853°3275 | 5862°2866| 2 4 o 3 9 >
V | 58602362 | 58622648 ' 1 4 2 1 g Of the 23 old variables 18 have already been
‘}f{V 5282‘2982 5286‘2417 4 2 ° I 7 | studied on these Franklin-Adams plates before. Thus
5620°4535 | 5035°3921 o 1 1 I 3 3 1 i i i
Y | 58234774 | 38302720| 7 4 ° 2 | 13 205 ob_]ec!:s remain for fu}*ther’examl_n.atlon. During
Z |5797°3076 | 5799's077| 5 | 2 o 2 9 this examination three objects in addition have been
discovered by the author. These have been indicated
total | 200 | 70 | 23 | 25 | 318 | by the numbers 224, 225 and 227.
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3. For particulars about the treatment of the plate
material see B.4.N. No. 231, 1932 e.g.

All variables have been estimated in 1933 and
1934 on all plates (349) available in 1934. The prin-
cipal computations followed soon. The plates taken
after 1934 are as yet not sufficient in number to
justify supplementary estimates and repetition of
computations for all variables. So these plates have
only been used for a few stars to examine a certain
particularity. These particularities are described in
the last section of this paper: individual stars. In
Table 10, column 4, the J.D. for each variable, up
to which the observations are complete, is given. The
number of estimates for each star is found in column
5. The total number of estimates made for this in-
vestigation is 41441, of which 31260 have been used
for the computation.

4. Table 2 gives the number of stars of each type
of variability occurring among the 223 objects indi-
cated by van GEeNT.

Of the three variables discovered during exami-
nation two turned out to be long-period variables,
whereas the third is an eclipsing variable.

TABLE 2.
. : ber of
type of number of numbe
variability new variables . old variables
found again
novae . . . . . . 1
long-period . 3 5
irregular . . . . . 4
¢ Cep 2 S
a- and h-type 88 15
cluster{c-type 959 6 15§ ©
ultra-short I o
eclipsing . . . . .. 18 2
too faint . . . . . 4
asteroids . . . . . 4
not or little variable 69
total 200 23

The table shows that a relatively large number of
objects appears to be not or little variable. The
meaning of “little variable” is that the observable
changes of brightness can be ascribed to errors of the
plate and to errors of estimation.

The objects denoted by “too faint” are really
variable but not bright enough to be estimated.

The most striking feature in the table is the rela-

tively large number of cluster variables. This is in.

good agreement with the results of other studies in
these surroundings ). Moreover a former investi-
gation of the present field suggested already the
preponderance of cluster variables 2).

1) H. vaN GenT, B.A.N. No. 227, 1932; B.A.N. No. 243,
1933; W. CHR. MARTIN, B.4A.N. No. 235, 1932.
2) B.A.N. No. 231, 1932.
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Of course Table 2 does not give a true image of the
real proportions of the numbers of each type, the
chance of discovery being not the same for each of
them.

5. The epochs used for the determination of the
preliminary period were the observations of maximal
or minimal brightness of the variable, the obser-
vations of minimum when they are less frequent than
.those of maximum and the latter in the reverse case.
The most probable value of the period of nearly all_
variables was determined by least squares. For this
computation all observations of brightness below or
above a certain magnitude have been used rigorously.

" This critical brightness was chosen for each star in

such a way that about 20 epochs were selected. These
epochs as well as the counting of the periods and the
residuals (O—C) are given in Table 11. For the Algol

- stars the observations of minimum are given in full

(Table 12), because for these stars as a rule the preli-
.minary period has been corrected in a graphical way.
Also among the periods determined with least
squares a few appeared to need a small correction.
These corrections were determined graphically.

Table 10, column 7, gives the periods definitively
adopted and columns g9, 10 and 12 respectively the
number of epochs used, the mean error of one epoch
and the mean epoch with its mean error. The
graphically corrected periods are recognizable be-
cause no mean error has been given for them.

6. The determination of the period generally
produceéd no difficulties because vaN GENT took the
plates in small and large hour-angles (up to 54 hours
east and west), during all phases of the moon between
last and first quarter *) and till 3% months before
and after opposition.

Thanks to this favourable distribution of the plates
over the time spurious periods are not to be feared.
Most valuable for the determination of the period
are five long series of plates (each taken during one
night). Each series consists of 14 to 21 plates taken
in direct succession, thus registering the behaviour of
the stars during 7 to 11 hours continuously.

The series of 8 plates taken at Mount Wilson
midway between two Johannesburg nights appeared
to be of great importance for checking the computed
periods of the stars.

By its distribution, outlined above, the material
is very suitable for the investigation of variables of
short period. On the other hand it is less suitable for
the study of long-period stars on account of the small
number of years of observation and the irregular
yearly distribution of the plates. For this reason the

'

1) Because of the large relative aperture of the Franklin-
Adams instrument (f : 4'4) practically no plates could be
obtained between first and last quarter of the moon.
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long-period variables have not been examined: VAN
GENT has already taken into account this circum-
stance in the choice of the pairs of blink-plates, taklng
small intervals of time between them, thus suppressing
the chance of discovery of long-period stars. More-
over discovery of short-period variables has been
stimulated by taking the intervals not nearly equal
and the plates of each pair in very different hour-
angles. In this manner stars having periods very
near to 1 day, } day etc. were prevented to be missed.
This is of particular importance because galactic
cluster variables are known to prefer periods of
about half a day.

7. Of all observations phases have been computed
with the formula

phase = (J.D.Hel M.A.T. Grw.—2420000) X P~*.

The estimated brightnesses have been reduced to
a scale of steps 1n the usual manner (see B.4.N. No.
231 e.g.).

Phase and brightness of all single estimates have
been plotted in a diagram, discriminating between
observations of different years by dots of various
colours. For uncertain estimates a special sign was
used. These diagrams are of very great utility, a
wrong period as well as changes in period or in shape
of the light curve immediately being noticed.

In the case of star No. 221 a change of period is
shown and changes in the light curves in the cases
of Nos. 64, 74, 100, 163 and 189.

After complete examination of the diagram of
estimates the observations have been classed in order
of phase and means have been computed of generally
ten consecutive observations. Occasionally uncertain
estimates have been omitted (see remarks No. 3 to
Table 10). The computed means as well as the
number of estimates in each group are given in
Table 13. They correspond to the mean light curves
given at the end of this paper. Of all stars 1} period
has been drawn, to begin with phase -o.

At the same time the mean error of a single estimate
has been computed by first taking the difference in
brightness A s between every two estimates following
each other in, phase and then using the formula

m.e. of a single estimate = + l/z (As)

where n means the number of estimates used.

The results are tabulated in Table 10, column 16.

8. The positions of the variables in the sky have
been obtained by computations according to the
principle of the method of dependencies (see B.4.N.
No. 231) with the aid of photographic enlargements
of the surroundings of the variables. The resulting
co-ordinates have been checked by reading them
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directly on the ““Maps of the sky south of —19°”” edited
by the Union Observatory. The differences between
the two determinations were always very small (mean
deviation + 2% in « and + 4 in J), whereas it may
be expected that they have mainly been caused by
the errors in the readings on the map. The co-ordi-
nates are found in Table 10, column 2.

The enlargements mentioned above served also
to draw the maps of the surroundings (Figure 13)
indicating the position of the variable (open circle)
and its comparison stars with respect to the neigh-
bouring stars. The current number of the variable
is shown in the left-hand upper corner, the right-hand
bottom corner indicating the size of each dimension
of the square in minutes of arc (usually 10"). In case
of absence of a map the description of individual
stars is to be consulted (section 13).

9. The magnitudes of all comparison stars have
been determined by direct comparison with a se-
quence of stars of Selected Area No. 159, which is
within the field of the plates. As the quality of the
images is not constant over the plate, there are ge-
nerally great differences in appearance between the
images to be compared. Therefore the individual
determinations of the magnitude of the comparison
stars may be expected to possess rather large errors
(up to m5).

In order to get some idea of the accuracy the
magnitudes of a number of comparison stars were .
also determined by means of star counts. For this
purpose one of the plates was placed against a plate
of glass bearing a photographic reseau (side of each
square = 2210 mm, 80'II squares = one square
degree). The comparison star was placed in the centre
of a square and then the number of stars brighter
than the comparison star was counted. The counts
were extended to a number of squares which formed
a rectangle with the comparison star in its centre
and this figure was expanded until a number of
about hundred stars was counted.

The counted numbers were reduced to numbers per
square degree and from these numbers the magni-
tudes of the comparison stars were deduced by the
aid of the table of log Nm,g), occurring in Gro-
ningen Publications No. 43. As the counted number was
always about hundred the mean error of one deter-
mination may be estimated to be about 1.

At first these counts have been executed for 14
comparison stars chosen at random. The results are
given in Table 3, upper part. When the magnitudes
found were compared with the values obtained by
direct estimates, considerable systematic differences
appeared to exist. This is illustrated in Figure 2a.
For the 14 stars the estimated magnitudes (abscissae)
have been plotted against the magnitudes from star
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counts (ordinates). The broken line gives the theore-
tical relation. Apart from the systematic deviation
the agreement is not worse than could be expected.

For further examination of the deviation found
counts have also been executed for all comparison
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B.A.N. 354

stars of the three variables situated nearest to the

“Selected Area. The results (Table 3, bottom part)

are compared with the estimated magnitudes in
Figure 2b. The scale deviation appears to be a little
smaller than in the case of stars chosen at random.

TABLE 3.
name | number | counted Megti.
variabie | comp. units | number | Ny ) [log Ny ) X 5 Mcounted mgstelé
star of area n : -
33 a 5X5 122 392 2'59 333 — 16 13°8 136
c 3X3 83 740 2'87 333 — 16 14'4 147
59 a 3X5 111 594 277 333 — 16 14°2 143
74 b 3Xs5 81 433 2'64 335 — 15 13°9 139
95 b 5 X7 67 154 2.19 329 — II 13°0 12°4
e 3X5 95 509 271 329 — 11 14°0 13°9
116 a 5 X5 145 466 2'67 333 — 16 14°0 13°5
c 3X3 139 847 2°93 333 — 16 1477 150
132 b 5X7 95 218 234 336 -9 13'5 13°0
c 5X5 98 314 2'50 336 -9 13°9 136
152 d 3 X3 186 1660 322 333 — 13 15°2 152
155 - c 3X3 91 811 2'91 333 — 10 14'4 14’5
189 a 5 X5 118 379 2'58 329 — 13 13'8 13°1
205 A 5 X35 89 286 2°46 337 — I3 137 12y
105 a 5 X 7 114 261 2742 " 335 — 17 .13°6 131
b 5 X5 115 369 2°'57 13'8 138
, c 3X5 141 754 288 14'5 14°2
121 a 6 X7 78 149 2'17 336 — 17 130 1277
b 5§ X35 90 289 '2°46 13°6 13°2
c 5X35 1’70 545 2'74 142 ‘14’0
d 3 X3 119 1060 3'03 . 148 14°6
50 a 5§ X5 101 323 2°51 336 — 16 138 12°9
N b . 5X35 169 542 273 14'1 13°8
c 3X3 89 793 2'90 14°6 14'4
d 3X3 196 | 1746 324 15°3 15°3
Ficure 2.
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A priori there are two possible explanations for the
deviations: :

1st. A difference in scale between the magnitudes
of the Selected Area and those obtained by star
counts.

2nd. Errors arising from comparison of star images
in consequence of: :

a) their difference in size.

b) apart from a), the unknown field correction.

The second explanation seemed the most probable.
Therefore it was decided to adopt the system of the
star counts and to apply corrections to the estimated
magnitudes in order to reduce them to the scale of
the counts. .

In Figure 2¢, where the dots of Figures 24 and 25

are repeated the relation adopted between estimated

and definitive magnitudes is shown by the full line.
It is defined by the dots with a rather large uncer-
tainty and therefore an additional correction de-
pending on the position of the star on the plate would
be without significance. The magnitudes of the com-
parison stars obtained in this way are listed in
Table 14. .

The light curves have now been reduced to the
magnitude scale of the star counts and consequently
the results derived from them are directly comparable
with those obtained by van GEenT in the Corona
Australis region '), vaAN GENT having used the same
scale as a base for the magnitudes of his variable
stars. Nevertheless there will appear to exist a con-

1) B.A.N. No. 227, 1932; B.A.N. No. 243, 1933.
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siderable difference between thc two scales (see
section I11).

Table 10, column 14, gives the maximum, the mi-
nimum and the range for all variables, expressed in
magnitudes. Next, column 15 gives the value of one
step in magnitudes for each star. This value appears to
be occasionally very different from éne star to another.

10. To determine the limiting magnitude of the
12 small square fields have been chosen
situated on the diagonals of the plate at three different
distances from their point of intersection. Each of the
fields has a size equal to four squares of the glass plate
with reseau mentioned in the former section. The
numbers of stars visible in each of the fields were
counted. In this way the numbers of Table 4 have
been found. It'is evident from this that the limiting
magnitude depends on the distance from the centre
of the plate, as could be expected.

The values found for the limiting magnitudé¢ are
in good agreement with vaAN GENT’s value (16m-4) 1),
but differ considerably from MARTIN’S (15m'5) 2).

LEIDEN

TABLE 4. .

counted

distance number of | number N ..

limiting
from centre | stars on 4 | per square s
of plate areas to- degree log ¥'| magnitude .

gether

m

106 cm 508 2540 , |-340 | 158

64 810 4050 3'61 162

1'3 1204 6020 378 165

Whatever the right value may be, it is beyond doubt
that the practical limit is given by a smaller number
than 16m°4; in our investigation the estimates never
surpass 15™'4

For estlmatmg ‘the total number of stars reglstered
on a plate the surface of a plate has been divided in
three areas by two circles concentric with the-plates
and having radii of 4 and 9 cm respectively. Each of
these areas was supposed to have a star density
equal to that of the four fields inclosed. In this way

‘the total number of stars on a plate was found to be

380000.

11. In Figure 3 the range of the cluster variables
(except of ultra-short periods) has been plotted
against the reciprocal period. The upper part of the
figure refers to the variables of this paper completed
with the variables published before 3). The bottom
part gives for comparison the equivalent diagram
of the variables of the Corona Australis field 4).
Stars with light curves of BAILEY’S ¢-type are indi-

. 227, 1932; B.A.N. No. 243, 1933.
No. 235, 1932.
No. 231, 1932.
No. 227, 1932; B.A.N. No. 243, 1933.
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cated by open circles. The figures give rise to the
following remarks:

1st. In the field of  Sgr the stars examined have
ranges from ™3 up to 1m°4; in the CrA field from
m'5 to 2m'2. This difference is still more striking,
when the frequency curves of the ranges in the two
fields are compared (see Figure 4, full line). It is very
improbable that this difference between the two
neighbouring fields should be real. The explanation
has to be found in an error in at least one of the mag-
nitude scales. :

Van Gent has found ranges which are excep-
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tionally high for cluster variables. E.g. MARTIN 1) in
his investigation of 135 cluster variables in o Centauri
has found no ranges above 1™°4, the scale being fixed
by a grating. This is an indication that van GENT’s
scale is too large. The ratio between the present scale
and that of vaN GENT is 2 to 3. :

2nd. The variables with changing periods (indi-
cated by crosses) appear to prefer neither a definite
range nor a definite period; the stars with variable
light curves (indicated by vertical dashes) also have

Fi1GURE 3.

range:

1

arge - Sar
field

small

large '
CrA -
field

small

large
both
fields

~ 1) Ann. Leiden XVII, 2e stuk, 1938.
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no preference for a distinct period, whereas they may
prefer a mean range (™8).

3rd. The stars with large ranges appear to prefer
a period of about 946, longer periods occurring also,
but shorter being rare; the small ranges on the other
hand have their maximum frequency at a longer
period. These particularities appear more clearly in

| Figure 5, which shows the frequencies of the periods

separately firstly for the two fields and secondly for
large and small ranges. The separation between
large and small range is taken at m'85 for the v Sgr
field and at 1m-25 for the CrA field. Stars of BAILEY’S
subclass ¢ are indicated by open areas.

The difference between the two frequency distri-
butions in the = Sgr field is not so obvious that it could
be taken as real. However, the two diagrams show
such a great similarity with the corresponding ones
in the CrA field, that the observations in the two
fields confirm each other and corroborate the con-
clusion. This is shown in Figures se and 5f, being
respectively found from the frequency curves a, ¢ and
b, d by addition. In the small range curve there is no
trace of the preference for periods of 9-46, which is
so obvious in the large range curve. )

It may be of interest to compare this result with
that of an other investigation. In his study of the va-
riables in w Cen MARTIN 1) also gives a diagram where
ranges are plotted against periods. This diagram also
shows a slight decrease of the period of preference for
increasing range. His period of preference for large
ranges however appears to be 460 and differs con-
siderably from 946, the value mentioned above.
This period of 946 is even avoided in » Cen: whereas
the number of cluster variables in this globular
cluster is 135, only four of them have a period between

d-43 and 449 and three of these are of BAILEY’S
subclass c.

P. TH. OosTeERHOFF 2) and O. HACHENBERG 3)
independently compared frequency distributions of
periods of cluster variables in various globular clusters
and in parts of the Milky Way. They concluded that
these may be very different for various fields investi-
gated.

12. For the computation of the most probablc
number of cluster variables in the present field which
have not been discovered, the method of van GENT
has been used ¢). We denote by:

N the number of cluster variables, d1scovered or
not, present in this field,

A the number of cluster variables, discovered in
this field,

1) L. !
2} The Observatory 62, p. xo4, 1939.

8) Zs. f. Ap. 18, p. 49, 1939.
4) B.A.N. No. 243, 1933.
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ar. the number of cluster vanables which have been
discovered £ times,

« the chance of dlscovery of a cluster variable by
comparing one pair of plates,

n the number of plate pairs compared,

G the mean number of times that a variable has
been discovered, the undiscovered ones not included.

Between these quantities there are the following
relations. The total number of discoveries is Nna,
consequently

Nna . * '

The number of cluster variables not discovered is
equal to N—A. On the other hand it is equal to
N (1—2) , therefore:

N—4 =N (1—a)" (2)
G can be expressed in o« by means of (1) and (2):

na
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Ska
A b

G =

~we may compute « from (3). This is performed by

reading a table giving G as a function of «. Finally
AG

Nis determined from (1), consequently N = FrE

In this computation « is supposed to be the same
for all cluster variables, which is not true, the chance
of discovery for example being dependent on range
and on brightness. The dependence on brightness
has been neglected, because this may be supposed
to be much smaller than the influence of range, the
material being too small to divide it according to
both range and brightness. Therefore the cluster
variables have been divided into 4 groups according
to range, with the assumption that all stars in one
group have equal chances of discovery.

In the computations those stars discovered by van
GENT have also been inserted, which have further not

G = =) (3) | been mentioned in the pnesent paper, because they
. have been published before (see section 2). The
G being a known quantity, to be found from results are tabulated in Table 5.
TABLE 3.
m m m m m m m m
range '3—755 '55—"75 “75—1'05 1'05—1'45
k 1 2 | 11z2)3 |41 3(4(1|2]3|4]|5
ax 22 1 221619 | 41| 2 4131311
A 23 30 41 16
Z kay 24 48 74 39
G . 1'04 - 1°60 1'80 244
o 0°004 0°041 0°052 0'087 /
N 230 . 45 55 17°2

This table shows that the computed number of
cluster variables with a range larger than =55 is 117,
whereas the number really discovered is 87. Of the
group of smallest range only one tenth of the com-
puted number has been discovered. This number of
230 however is very uncertain.

The results are represented graphically in Figure
4a. The full line gives the numbers of cluster variables
really observed, whereas the dotted line gives the
computed numbers per ®'1 interval in range. These
numbers have been obtained from the values N of
Table 5 supposing the stars in each group to be
equally distributed over the ranges. Figure 45 shows

the corresponding frequencies in the CrA field. The |
- discordance between the distributions for large

ranges is caused by the fact that vaN GENT has
divided his material both according to range and

‘to median magnitude, thus being obliged to bring
together stars of very different range in some groups«

rising branch: P =
maxima: P=4d

45316468 + 4'oooo014 (m.e.)
‘5316426 - 40000059 (m.e.)

Therefore in Figure 5b for ranges greater than 1=°3
the full line may be. supposed to represent the real
number of stars better than the dotted line.

If we suppose the magnitude scales to be in the
ratio of 2 to 3 the computed number of 117 cluster
variables with a range greater than m'55 may be
compared with the corresponding result in CrA. The
resulting number is 189.

13. Individual variables give rise to the following
remarks (compare also the remarks to Table 10).

Var. 1. The light curve of this eclipsing variable

-shows a secondary minimum.

Var. 2. This cluster variable, having a large
number of observations on the rising branch, seemed
to be a favourable case for determining the period
from these observations. For comparison the period
has also been determined as usually from the maxima.
The results are:

AN
22,
18.

n —
n —
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Phases and mean light curves have been computed
from the former value (reciprocal 197:880948).

Var. 5. The shape of the light curve differs from
the usual shape for variables of this period.

Var. 6. The variable is situated near to a star
which is a little fainter than the variable in its mi-
nimum. Their apparent distance is so small that
their images overlap on most of the plates, making
estimates of brightness difficult. Determination of
a period from the estimates on plates until J. D. 7664
appeared to be impossible. This was considered to be
the result of the inaccurate estimates. The plate
material being extended until J.D. 9165 and some
precautions being taken, a new attempt was made to
determine, the period. The choice of the comparison
stars was improved by replacing star ¢ by another
star ¢/, situated nearer to the variable.

During estimation distinction has now been made
between the case that the variable and its component
were visible separately and the case of overlapping
images. This occurred 104 and 264 times respectively.
The 1mprcssmn havmg been established during the
first series of estimates that also the component
showed variability, now the brightness of this com-
ponent was also estimated in the series of comparison
stars adopted when both stars were visible separately.

From the observations of maximum it proved to
be possible to determine the period of light variation.
The most probable value was determined from the
estimates on the rising branch for plates of good
quality. A mean light curve was also computed with
weights of 4 and 3 respectively assigned to certain
and uncertain estimates. (numbers respectively 64
and 40). These weights have been adopted after
determining the mean error of a single observation
for each group separately; they amounted to 4 1*°27
and 4 1%°46 respectively.

TABLE 6.
name period references
1 . .
CY Aqr ‘0610 | e.g. HOFFMEISTER and JENscH, 4.V.253,
No. 6051, 1934; A. J. WESSELINK,
B.A.N. No. 341, 1941.
BAILEY 65 in| ‘0627 | E. HERTZSPRUNG, B.4.N. No. 247, 1933.
w Cen
VV Pup ‘0697 | H. van GenT, B.4.N. No. 214, 1931.
DY Peg - ‘0729 | A. Sovroviev, Tadjik Circular No. 37,
1938.
KU Cen ‘0800 | W. GHR. MARTIN, B.4A.N. No. 232, 1932.
RV Ari ‘0852 | H. Guriev, Tadjik Circular No. 38, 1938.
V494 Sgr 1076 | H. van GenT, B.4.N. No. 243, 1933.
BP Peg ‘1004 | *
Al Vel ‘1116 | E. HERTZSPRUNG, B.4.N. No. 224, 1931.
*) In the “Katalog und Ephemeriden Veréinderlicher
Sterne”” by H. SCHNELLER this star does not occur among the

eclipsing variables for the first time in the edition for 1941.
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The hght curve obtained in this way is shown by
the dots in Figure 14a. Every dot has a weight corres-
ponding to about 1o certain estimates. Open circles
are means derived from observations of the combined
images of variable and component. These points have
to be considered as less certain and systematically in
error. They have been obtained as follows.

The observations of the first series of estimates have
been reduced to the scale of the second; the means
have been taken of both estimates made on each
plate. Of the values for combined blackness arrived

.at in this manner, means have been taken in the

ordinary way (in groups of 12). The internal mean
error of one (mean) observation of the combined
blackness of variable and component proved to be
+ 1851,

Finally an attempt has been made to prove the
variability of the component by establishing a period
in its light variation. For that purpose the difference
has been taken of all observations of combined black-
ness with the mean light curve (of the single variable)
at the same phase. The largest differences have been
considered as the maxima’ of the component. How-
ever neither in these differences, nor in the direct
estimates of the component any period could be
found. The greatest brightness observed is 8¢6,
corresponding to 14m°5.

Var. 14. TThis star belongs to the group of cluster
variables with ultra-short periods. The only stars of
this type known to have shorter periods are listed in
Table 6.

The determination of the period did not produce
any difficulty, owing to the nights with long- series
of observations. The estimates from these nights to-
getlfer with the mean light curve repeated periodi-
cally are given in Figure 6 (open circles are uncertain
estimates).

Var. 17. Single observations show a large spread
caused by -the fact that immediately north of the
variable (about ‘o4 mm on the plate) a faint star is
situated, which is only visible on plates of good
quality when the variable is also faint.

To check the period supplementary estimates have
been made on the plates after J.D. 7664. The new
observations proved to be in accordance with the
originals. They have not been used further.

- Var. 20. This Algol star shows a deep minimum
(Figure 14€) and a secondary minimum is not indi-
cated with certainty. The period has been determined
graphically from the branches. Open circles in the
mean light curve are means of 4 to 8 observations;

‘dots of 10, as usual.

Var. 23. This eclipsing variable has two minima
of nearly equal depth (Figure 14¢). The least squares
solution is related to the period of light variation,
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which is half the period of rotation, given in Table 1o.

Var. 31 and 36. These irregular variables (V729
and V730 Sgr) have already been published before ).
The values of the magnitude, given in Table 10,
column 14, as well as those of the comparison stars
(Table 14) differ slightly from the values in that
publication, because they have been determined
anew according to the method mentioned in sec-
tion g.

Var. 45. Upon an indication of variapility of the
light curve of this star, the plates until J.D. 9165 have
been estimated in addition. The presumption was not
confirmed.

Var. 58. The light curve of this Algol variable
(F igure 1 4€) shows an indication of a secondary mi-
nimum. The open circles are means of 6 observations
(dots of r10).

Var. 61. The light curve of " this Algol variable
(Figure 14€) shows a secondary minimum.

Var. 64. The diagram of single estimates shows
a large spread, suggesting a false period or a variable
light_curve. To obtain further information the plates
until J.D. 9165 have been estimated in addition.
Checking of the period showed the counting to be
correct without doubt. A small correction could be
applied with the aid of the new observations. The
diagram of single estimates shows:

1) B.A.N. No. 256, 1934

© Astronomical Institutes of The Netherlands *

1st. Some maxima are extra high.

2nd. After correction of the period two observations
of minimum occur at the time of maximum.

3rd. The observations in 1934 are shifted systemati-
cally ®1 in phase with regard to the others.

. Consequently there are indications that this star
deviates now and then from its mean light curve. The
new observations have not been used further.

Var. 7o. This bright Algol star (V3523 Sgr =
C.P.D. — 29°5846) has two minima of nearly equal
depth with a difference in phase of P-414 (Figure 14¢)
indicating an orbital eccentricity of at least ‘14 1).
In connection with the brightness of the variable and
its comparison stars and also with their rather large
mutual distance the estimates have been executed
with the naked eye. For further information reference
is made to the publication concerned ?), which is
based on observations until J.D. 65%73. The star has
also been estimated on all plates after that date, but
appeared in minimum on two plates only (Table 12).
These observations occurred at the expected phase,
so they did not alter the original value of the period.
For the computation of the mean light curve the new
observations have not been used.

1) J. Urrrerogx, “A method- of deriving limits for the
eccentricity of the orblt and for the longitude of perlastron
of an eclipsing binary.”” B.4.N. No. 237, 1932.

2) B.A.N. No. 256, 1934.
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Miss Jones 1) studied this star more fully on 1650
Harvard plates dating down to 1889, and demon-
strated the rotation of the line of apsides. Her obser-
vations have been discussed anew by RusseLL 2) and
DE KoRT 3). Both concluded to an orbital eccentri-
city of at least "17 and a period of apsidal revolution
of at least 200 years.

Var. 74. The diagram of single estimates showed
the light curve to be variable. For some time.the ob-
servations satisfy a certain light curve, whereas during
the next interval of time the star has an other light
curve. To get further information the star was es-
timated on all plates available. From the beginning
of the series of plates (compare Figure 1) until J.D.
5805 the star proved to satisfy the light curve indi-
cated by crosses (means of 5 or 6 observations) in
Figure 7. After this date there are 12 nights without
observations and the plates taken since show the star
to have the light curve indicated by open circles
(means of 9 or 10 observations) in the same figure.
The observations fit this curve until J.D. 6214. Then,
after an interval of 3 nights without observations, to
begin with J.D. 6218 the star has the light curve
indicated by black dots ¢) (means of 10 observations).
The straight lines connecting consecutive points give
only a rough approximation of the light curves; they
have been drawn to bring out the principal charac-
teristics of the figure.

These observations show the behav1our of the star
to change with jumps. The changes concern the
magnitude of maximum and minimum_ and the
phase of the rising branch, but not the period, for
this fits all ‘three light curves very well. As the rising
branches first advance and then recede, they cannot
be made to coincide by correcting the period. A re-

_presentation of the observations by a uniformly

variable period is also impossible, the phases changing
abruptly.

The computation of the mean error has been
carried out separately for each of the threelight curves.
Moreover every curve has been divided into a part

TABLE 7.
mean error of a single estimate
JD. —
curve 2420000 phase phase whole
‘0o—"'5 ‘5—0 period
X s : s
+++++ | 5442-5808 | £ 76 ( 277) =88 ( 23)
00000 |5821-6214|+1'10 ( 58)|4"69 ( 47)
e e o0 62189165 |+128 (108)|< 70 ( 80)
all three 4116 (193)| 473 (150) | L 1°00 (433)
mean curve | 5442-9165 | +1°62 (193) | £ 74 (150)

1) Harvard Bulletin No. 909, 1938.

%) Ap. J. 90, p. 641, 1939.

3) B.A.N. No. 348, 273, 1042.

4) The light curve in Figure 14a is also based on the ob-
servations after J.D. 6218 only.
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where the three curves coincide practically (phase
‘0 to *5) and a part where they are different (phase
‘5 to "0).

The results are given in Table 7 (between paren-
theses: numbers of observations). A remarkable
feature is the difference in spread between the
variable and the constant part of the light curve, the
spread in the former part in two of the three curves
being considerably larger than in the Ilatter. This
suggests the two changes occurring with an interval
of about a year to be not the only changes the light
curve has undergone during the years of observation.
Whether the remaining variations occurred also with
jumps or had the character of a continuous change
cannot be settled with the material available. Any- -
way the observations are well represented by the
three light curves mentioned.

Var. 76. This star is at the border of the platefield
and situated close to a star of magnitude 15m°2, which
disturbs the image, both mrcumstances making esu—
mation difficult.

Var. 80. The diagram of single estimates shows
a large spread of individual observations about the
mean light curve.

Var. 83. The light curve of this Algol star shows
no trace of a secondary minimum. Open circles in
the mean light curve (Figure 14¢) are means of 5 single
observations.

Var. 86. The period of this star is 47%50. The
light curve proves to be strongly and irregularly -
variable (minima not equally deep). The star has
not further been examined on account of the unsuita-
bility of the plate material for this type of variables.
Min. J.D. 5808, max. J.D. 5834.

Var. 88. The light curve (Figure 14c) is rather un-
certain in minimum because the number of obser-
vations is too small as a consequence of the star’s
faintness.

Var. 96. The light curve of this Algol star shows
no indication of a secondary minimum. Open circles
in the diagram (Figure 14e) are means of 5 obser-
vations; dots of 10, as usual.

Var. 100. From observations till J.D. 7664 a good

Ficure 8.
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light curve resulted, but two of the latest observations
showed a remarkable deviation. For further infor-
mation also the plates till J.D. 9165 have been esti-
mated. The light curve, to begin with the observations
of 1933 or 1934 ') proved to have a shape differing
from that before. Therefore separate light curves have
been constructed from plates before and after J.D.
7ooo (see Figure 8). The dots are those of Figure 14a;

they represent 10 observations before J.D. 7000 each.”

Open circles are means of 1o observations (except
3 points on the rising branch, which are means of s)
after that date. The lengths of the vertical dashes
through the normal points represent the mean errors.
The difference between the two curves, though not
large, is undoubtedly real.

The mean error of a single observation was deter-
mined separately for each of the two curves, this
quantity moreover being computed for the coin-
ciding part of the curves (phase ‘35 till ‘85) and for
the differing part (phase ‘8 till 35 )separately.

The results are given in Table 8 (between pa-

rentheses: numbers of observations). Especially in the
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TABLE 8.
mean error of a single estimate
curve J.D. —
2420000 phase phase whole
‘85—"35 35—85 period
e e o o o | untilyooo |+ s'74. (134) j:§42 (1143
o 0 0 o o | after 7000 |+1'96 ( 47)|+°33 ( 58 -
both + -84 (181)|+"39 (172)|£°66 (353)

curve after J.D. 7000 the mean error of the obser-
vations inthe changing part is much greater than in
the constant part. Therefore the changes in the light
curve mentioned above are probably not the only
changes which occurred during the years of obser-
vation and Figure 8 is likely to give only a rough
image of the behaviour of the star.

Var. 105. This variable of short period has a very
small range. Therefore the type of variability cannot
be stated with certainty. If it is not a variable of the
W UMa type, it must be an ultra-short period cluster
variable (4-1469722). However the W UMa type
appears to be the most probable for the following
reasons:

FiGure o.
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1st. The minima are sharper than the maxima.

2nd. When the light curve is drawn in reverse
direction together with a normal one in the same
diagram, in such a way that the phases of the minima
coincide (see Figure 9), the minima appear to have
unequal shape. If the star were a cluster variable then
the minima of Figure ¢ should have equal shape. The
least squares solution corresponds to the period of
light variation, which is half the period of rotation,
given in Table 1o0.

Var. 122. No secondary ‘minimum of this Algol
star has been observed. The period may have to be
doubled. The variable being below the limiting
magnitude of the plates on a number of minimum
plates the magnitude of the minimum is uncertain.
In the mean light curve (Figure 14e) means of 4 or 5
observations are indicated by open circles.

Var. 130. The hght curve of this ¢ Cephei star
with a period of 13%'51 resembles very much that
of FI Carinae with a period of 13945, which has

1) From the two observations in 1 1933 no- ‘conclusion can be
drawn. -

been discovered and studied by E. HERTZSPRUNG 1).
The new plates till J.D. 9165 have been estimated in
addition for the purpose of detecting possible changes.
The star proved to be perfectly regular. The period
could be corrected graphically. The new observations .-
have not been used further.

Var. 132. In the diagram of single estimates there
are indications of inconstancy of the period (length-
ening).

Var. 140. In minimum (phase ‘4o till ‘60) the

estimates are distributed sensibly (over 2 times)
thinner than in the remainder of the period. In the |
former part the mean light curve may be systemati-
cally too high.

Var. 144. For the map of the surroundings see
var. No. 142. The corresponding comparison stars
have been marked with an accent.

Var. 146. This star (V 522 Sgr) is a Nova of 1931.
Particulars are to be found.in a separate publi-
cation 2).

No. 95, 1926.

1) B.AN.
%) B.A.N. No. 269, 193s.
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Var. 148. The\diagram of single estimates shows
a gap in the observations between phase ‘40 and ‘50.
Beyond ‘50 some observations occur and the density
increases a little till -85, but in the whole interval of
phase ‘50.till ‘85 there are only 25 observations. The

_ cause is possibly that comparison star c is a star close

to the variable. The stars are only seen separately
when the variable is about equally bright as or fainter
than ¢ and only in case the images are sharp; the
plates where the variable is a little fainter than b are
unsuitable for estimation, the estimates becoming
easier when the variable is fainter.

Var. 152. The light curve of this Algol  star
(Figure 14€) shows no trace of a secondary minimum.
Open circles are means of 4 or 5 observatlons (dots
of 10 as usual).. :

Var. 159. This variable proves to be-an irregular
one. It seems to be nearly periodical with a period
of about 80 days. The plate material, being unsuitable
for this type of variables, has not been further exa-
mined.

Var. 162. The light curve of this Algol star
(Figure 14€) shows an indication of a secondary
minimum at phase *3. Open circles are means of 5 or
6 observations (dots of 10 as usual).

Var. 163. The diagram of single estimates shows
the light curve to differ from year to year. For
further information the plates of 1935 and 1938 have
been estimated in addition. To begin with this yielded
a correction to the period. Next, the observations of

LEIDEN

1938 proved to differ very much from the older ones.
For this reason a new mean light curve has not been
constructed. The mean light curve covering the years
1929 till 1934, computed with the original reciprocal
period 197934844 is given in Figure 14b.

Figure 10 gives the mean light curves of the dif-
ferent years separately for the new reciprocal period
197°'934833. In 1934 no observations on the rising
branch were available: the broken line in the figure

-is a nearly straight line connecting the last obser-

vations in minimum with the first in maximum. The
figure shows the greatest range to be at least twice
the smallest. : ,

Var. 169. For the map of the surroundings see

FIGURE 11.

var. 69. The corresponding comparison stars have
been marked with an accent.

Var. 175. In the diagram of single estimates there
are some indications of a possible shortening of the
period.

Var. 188. This star, having a period of 19833,
is the only ¢ Cep star known to have a period be-
tween that of VZ Aql (19'668) and SU Cas (19949)
according to the Katalog und Ephemeriden for 1941.

Var. 189. The diagram of single estimates shows
the lightcurve to be variable. The changes are imper-
ceptible in the course of one year of observation. The
plates until J.D. 9165 have been estimated in addi-

tion. The material has been divided into three groups

and a mean light curve has been computed for each
group separately. The results are given in Figure 11.

_The curve indicated by open circles is identical with

that given in Figure 14c. Straight lines of connection
between consecutive points serve to emphasize the
chief features of the figure.

TABLE qg.
- mean error
curve J.D. — of a single number Of‘
2420000 estimate observations
® e oo 5442-5026 + 70 89
o000 o0| 6067-6573 + ‘45 146
+++++| 7367-9165 &+ "6o 85
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Mean errors of a single estimate have been com-
puted separately for each of the ‘three curves. Table
g9 shows the results. From this the mean value 4 s'57
is found, which is also given in Table 1o0.

Var. 191. This eclipsing variable has two unequal
minima (Figure 14e).

Var. 207. For the map of the surroundings see
var. go. The corresponding comparison stars have
an accent. )

Var. 219. For the map of the surroundings see
var. 124. The corresponding comparison stars have
an accent.

Var. 221. It proved to be impossible to derive
a period satisfying all observations of this star. A
period can be found however, which represents the
observations of the first four years. This has been
determined with least squares and came out to be
45310747 —+ ‘oooor3s (197:882974). The corres-
ponding mean light curve for the first four years is
given in Figure 14b. The phase of maximum is "36.
With this period, however, the maxima in 1934 have
the phase '96, those in 1938 ‘42, whereas for the ob-
servations in 1935, containing no maximum, the
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phase of maximum can be estimated to be ‘65 1).
The shape. of the light curve was the same in all years.
" These phases of maximum being plotted in a dia-
gram against the mean J.D. it proves to be impossible
to bring them on a straight line, whatever the coun-
ting of the periods may be. Accurate examination of

_the observations from 1928 till 1931 showed the phase

to increase first and to decrease afterwards, suggesting
a shortening of the period. With least squares a
parabola has been computed passing through the
best determined individual maxima. For this para-
bola the following equation has been found:
Phyx = — 674 X 107 E2 4 ‘000186 E 4 2'298
4+ 33 + 25 + 28 (m.e.)
‘where E means the number of periods elapsed after
J.D. 5470°228. From this parabola the quadratic
term in the ephemeris of the maximum was found
to be:
— 358 X 107 E2
4 18 (m.e.)
In order to collect all observations in a single light
curve phases have been computed with the formula:

phase = (J.D.Hel. M.A.T. Grw. —2420000) X 147882974 +

(J.D.Hel M. A.T. Grw. —2426203)2X 23914~

With these phases the diagram of single estimates
has been drawn and a rather good light curve re-
sulted. Two things however drew the attention:

1. in the year 1935 an observation of minimum
occurs at the phase of maximum.

2. the spread of the observations in 1938 is too
large. From 1, though this is based upon one obser-
vation only, it follows that the representation of the
progress of the phase of maximum by a quadratic
function of the time is erroneous or at least an in-
sufficient approximation.

This becomes also evident when the phase of
maximum is derived separately for each month ?).
The phases (from reciprocal period 14~ "882974)
together with the parabola have been.drawn in

" Figure 12. The diameter of the circles increases, as

shown in the figure, with increasing number of obser-
vations 7, from which the corresponding phase has
been determined.

The figure shows that the parabola passes close

to the circles, but also that it cannot describe the
behaviour of the star with sufficient accuracy. More-
over the three circles of 1938 indicate that the para-
bola does not describe approximately the behaviour
of the star, but probably gives an entirely wrong
representation of it. The situation namely of the

1)  See note in the next column.

5 X 10°

three circles mentioned indicates an increase of the
phase of maximum (connected with an increasing
period), whereas according to the parabola the phase
(and aldo the period) ought to decrease. Conse-
quently the counting of the periods probably is wrong,
some points in the figure having to rise or to descend
by a whole number of periods.

Some possibilities for the maxima in 1934, 1935
and 1938 are shown'in the figure. The problem is
how to determine how the phase of maximum varies
with the time. The dotted line gives one of the possi-
bilities, supposing the period to vary gradually. Other
solations are possible.

If it is supposed that the period could vary with
a leap, it becomes fully impossible to determine its
behaviour. Frequent observation will be necessary.

Var. 224. This variable has been discovered
during examination of var. 83 and is indicated on its
map. The type being long-period it has not been
further examined.

Var. 225. This variable (C.P.D. — 30°5669,
CPD magn. 8m-8) was discovered during examination

1) This has been done by plotting the observations against
phase in a diagram and shifting the mean light curve of the
first four years, drawn on a piece of transparent paper, until
it coincides as closely as possible with the observed points. By
this method it is possible to obtain a rather good value of the
phase of maximum even from a few observations.
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of var. 109. The type of variation is Algol, the
provisionally determined period being 4%¢'15. The
examination of this star has not been finished as
yet. .

Var. 227. This variable has /been discovered
during examination of var. 162 and is indicated on

its map. The type being long-period it has not been
studied further.

For much help in preparing this paper I am in-
debted to the computers of the Observatory, es-
pecially to Messrs bDE Haas and pE Roov.
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362 LEIDEN B.A.N. 354
TABLE
1 3 4 5 6 7 8
i
discovered plates number of . .
\1,\;(:_.‘ x (1875) 8 (1875) Ton estlllr:g{ed estimates type period 107 X:tm.e. recggggal
blink-pairs used p .
JD 242 \i
h m s o d d da* i
109 1836 53 ~ —3034'4 H 7664 271 cl ‘4941035 55 2'023868
225 1) 3804  —3036%9 *) ecl 1) . (
190 : 38 37 —28 593 S 7664 255 cl 5687622 40 | 17758204
76 ; 3838 —28 15°4 F 7664 218 cl '4948335 46 2020882
22 39 38 —29 129 BLX 7664 301 cl 5613666 7) 40 178367 7)
146 40 18 —25 302 LO. 7664 35 nova *) ;
I 40 52 —2%7 09°9 A 7664 312 ecl 1'934850 ‘516836
130 40 56 —26 172 KY 9165 - 313 d*) 13’5135 4)7) *074000 7)
122 40 59 —27 341 J 8079 278 ecl 1'885874 ‘530258
123 41 08 —27 570 J 7664 246 3) cl 5132710 38 1948289
110 47T 40 —28 53°5 H 7664 238 3) cl 6406812 68 1'560839
62 41 56 —3113°3 E 7664 254 cl 5859507 75 1706628
37 42 00 —26 372 CI 7664 310 cl 5650292 %) 1769820
111 42 05 —28 21°3 H 7664 213 cl ‘4947376 9) 37 2'021274 )
77 42 20 —27 21'3 F 7664 260 cl ‘8569029 48 1705645
155 4233  —27480 MP 7664 304 d "5424195 29 1'843502
219 42 37 —30 230 Z 7664 307 cl ‘4784034 37 2'090286
124 4253 —3025%4 J . 7664 227 cl '5069735 76 1'972490
78 43 19 —27 212 F 7664 278 8) cl ‘4673535 24 2139708
95 4341  —315279 GHIN 7664 315 3) cl '5507782 27 | 1815613
63 44 18 —3037'5 EHP 7664 273 cl "4487108 20 | 2'228607
185 44 43 —28 3179 QT 7664 264 cl 5456616 42 1'832638 |
125 45 07 —24 484 JY 7664 222 3) cl ‘4655084 42 f 2'148189 .
64 4521 - —2851°9 E 9165 288 cl ‘523751 4 7) | 19088527) ||
2 46 12 —2737°9 AU 7664 328 cl 5316468 14 *) 1'880948 !
132 46 18 —26 008 K 7664 320 cl 5123466 *) 52 1°951804 ;
67 46 52 —28 16'0 E 7664 270 cl 6828666 109 | 1°464415 J
53 46 527  —22 5622 DF 7664 301 cl '4548608 24 | 2'198431 :
80 46 54 —23 340 F 7664 315 - cl 3678216 33 | 2718709
41 46 55 —29 258 CJKW 7664 269 3) cl ‘4467935 9) 29 | 2°2381705)
23 47 20 —2%7 50°5 B 7664 285 ecl 7867419 57 - 1°271065%
158 47 50 —29 27'5 M 7664 265 cl '5937966 61 1°684078
4 48 16 —28 2379 A 7664 283 cl ‘4874996 7) 38 2051284 7) -
96 4836  —2935'5 GT 8079 340 ecl- 2760319 "362277
6 49 22 —30 169 A 9165 368 cl 3633023 7) 28 2752529 7) -
5 49 29 —26 121 A 7664 171 cl 37325837 39 2'6791107)
182 49 53 —29 31°6 PQ 7664 286 cl 3054471 17 2°528783
3 50 oI —23 185 A 7664 280 cl ‘5241802 32 1'907741
148 50 05 —25 24°0 L 7664 172 cl ‘4958414 26 2016774
24 50 16 —27 284 B 7664 326 cl ‘5880825 54 1°700442
7 50 37 —29 257 AS 7664 283 cl 5927139 42 1'687155
149 5049  —2523°8 L 7664 273 cl '5906682 4) 1'692998 i
159 51 12 —25 12°6 M 6573 irr 8o . i
202 5133  —2456'4 - U 7664 313 cl '5726207 37 1'746357 f
169 1) 5150 —3001'9 N ecll) !
175 51 52 —29 01’7 - 0Q 7664 301 cl ‘5565163 30 1796892 {
69 5159  —30039 E 7664 279 cl 4741555 53 2109012
188 5204  —2331°8 - R 7664 2773) J 1'835347 *) "544856
82 52 05 —28 24°8 F 7664 255 3) cl *4608651 23 2'169832
189 52 I5 —31 536 R 9165 319 cl 5666805 65 1764663
9 52 24 —27 076 A 7664 278 3) cl '3247891 61 3'078021
221 52 29 —26 449 VA 9165 223 cl 5310747 *) 135 1'882974
191 53 I2 —23 24°9 S 7664 330 ecl '5287385 23 1'891204
26 53 25 —26 552 B 7664 315 cl 5318327 102 1'880291
43 5353 —27 063 CE 7664 296 cl *4660653 27 2°'173604
44 5434  —28288 G 7664 162 3) cl 5149085 7) 36 1'942093 7)
83 | 5435  —31182 F 8079 344 ecl 295061 ‘ '338913
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- B.A.N. 354 LEIDEN 363
O. N
9 10 11 12 13 14 15 16 17 18
number m.c. IOf h n mean value m.e. IOf N.
of sing ﬁ F; as:hg epoch m.e. range max min range | of one esstlilzﬁaete remarks vao'
epochs epoc po JD 242 + ’ step T.
yron + =+
- d d d s m m m m s
17 ‘024 ‘10 6248 001 ‘006 28 13'9 145 ‘6 21 “50 * 109
s T 225 1)
13 ‘016 72 6238017 ‘004 47 13’5 146 11 23 62 190
17 ‘017 72 6329775 004 44 14’4 15'1 7 ‘16 1°00 * 76
14 ‘018 07 6408°599 ‘005 1077 13°5 14’7 Iz 11 1’15 7 22
. * 146
815 5928022 - 5'4 13’9 150 1'I 20 ‘96 % . 41
‘o1 8) 6311707 47 134 146 12 26 ‘51 w4 7, 8] 130
‘195 6385°948 261) | 143 148M) 5 ‘19 ‘40 s 11 122
12 ‘013 ‘9o 6215'148 ‘004 2'4 142 150 -8 ‘33 363) | 3 123
v 24 ‘032 '90 6203'026 ‘006 33 14T 147 6 ‘18 563) | 3 110
23 ‘024 73 6150563 ‘005 47 13'9 147 -8 ‘17 79 62
. ‘10 6274°141 55 13’8 146 8 ‘15 72 4 37
24 ‘021 . ‘03 6404'358  ‘oo4 35 140 148 ‘8 23 47 6 111
22 ‘024 78 6309'045 ‘005§ 5'4 138 148 1’0 ‘19 ‘83 77
21 ‘013 ‘18 6349'125 ‘003 4’5 13'9 14’7 ‘8 ‘18 ‘62 155
22 ‘022 ‘03 6568022 ‘005 2°5 1377 142 ‘5 20 ‘46 219
18 '040, ‘64 6385°677 "009 26 14’5 149 ‘4 ‘15 ‘48 124
20 ‘013 87 6363°427 "003 66 13'9  14'Q 1’0o ‘15 863) | 3 -8
19 ‘012 34 6282°374 003 10'0 127 140 13 ‘13 763) | 3 95
. 22 ‘012 81 6290°844 ‘003 7°6 136 150 14 ‘18 "84 63
16 ‘020 ‘05 6378264 ‘005 37 13'9 14’8 ) ‘24 ‘52 185
22 ‘018" ‘41 6244989 ‘004 3-8 1) 141 1511 10 26 '533) | 3,11 125
. “40 5993°338 : 67 140 148 ‘8 11 1’03 x4 7 64
22 v 0038 *) | *74019) 6081°370 ‘oo1 *) 76 13’5 14°5 1’0 ‘13 68 %5 10 2
21 ‘020 - 36 - 6088°405 ‘004 5°0 13°4 14’4 1’0 20 73 * 132
22 ‘040 ‘09 6438810 ‘008 31 146 150 ‘4 ‘13 71 67
23 o016 ‘53 6268808 ‘003 7°6 13’0 144 1'4 18 ‘61 2 53
22 ‘026 ‘45 6282185 ‘005 34 140 14’5 °5 ‘15 1'34 % 80
25 ‘020 '37 6574736 "oo4 51 142 1479 7 ‘14 983) | 3,5 41
30 ‘029 ‘66 8) 6523°396 ‘005 32 14'3 149 ‘6 ‘19 1°00 *5 23
24 ‘026 ‘06 6269358 ‘005 35 14'3 149 ‘6 ‘17 ‘43 ‘ 158
17 ‘022 ‘20 6405355 005 50 14'3 150 7 12 118 7 4
267 6382°504 . 61 13'5 145 1’0 ‘16 ‘42 % 96
, 18 ‘029 -27 10 6326280 ‘007 4’5 136 143 7 ‘16 127 %5 7> IO 6
22 ‘021 ‘43 6199°979 ‘004 92 138 1479 11 12 118 %7 5
23 ‘012 ‘17 6261577 ‘003 41 1377 147 10 24 ‘49 182
22 ‘015 ‘46 6336°007 ‘003 87 14'0 150 1’0 11 1'23 3
19 ‘014 ‘97 63777001 ‘003 42 142 147 5 12 59 * 148
20 ‘031 ‘03 6353°075 ‘007 7'9 13's 142 i ‘09 125 24 .
21 ‘018 39 . 6387'903 ‘004 78 14’2 151 ‘9 12 1'38 7
03 6178'407 39 142 1479 7 ‘18 '59 4 149
13'9 14’5 6 * . 159
20 ‘020 ‘62 6414856 ‘005 4'8 13'3  I4'2 ‘9 ‘19 ‘47 202
1 169 1)
. 20 ‘015 ‘82 6277962 ‘003 42 136 146 10 ‘24 ‘47 * 175
‘19 ‘020 71 6293332 ‘004 38 146 151 ‘5 ‘13 75 69
‘83 9) 6170°126 1'8 142 146 ‘4 ‘22 433 | %39 188
24 ‘o014 ‘44 6273043 ‘003 5°0 14'I 150 ‘9 ‘18 '563%) | 3 82
Y 20 ‘020 ‘o1 6390°466 ‘004 31 137 14'5 -8 26 ‘57 * 189
17 "035 24 6197°055 ‘008 68 T 145 15T 6 "09 75%) | 3 -9
14 ‘033 36 6007°189 ‘009 28 142 146 ‘4 ‘14 ‘59 * 221
13 "o12 37 %) 6498926 ‘003 2’5 13'4 1377 ‘3 ‘12 ‘53 * 8 191
17 ‘025 84 6118132 ‘006 65 141 146 ‘5 ‘08 1'26 26
18 ‘o012 '37 6209675 ‘003 7'0. - 14°'0. 14'9Q ) 13 74 43
19 ‘021 41 6549337 ‘005 391 | 147 151 4 ‘10 763 | 3,7, 12 44
‘461 6289'110 85 12’9 136 7 ‘08 ‘62 * 83
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1
164 LEIDEN B.A.N. 354
! .
1
1
! TABLE 10 |
I
1
S 2 3 4 5 6 7 8
1
1 -
\ lates
: discovered pa number of . .
No. estimated : period 107 X m.e. reciprocal
var. « (1875) d (1875) . on until estimates type ) + period
) blink-pairs JD 242 used -
' )
h m s o s d d gt
70 18 55 o1 —29 19°I E 9165 306 ecl *) 2'323802 370 °430329
45 5702  —30351 CQ, 9165 326 cl "5196097 74 1°924521
85 5726  —3059%6 F1 7664 296 cl "5417421 50 1'845897
140 57 38 —24 527 K . 7664 204 3) cl 5049887 20 1°980242
141 185850 —30078 K 7664 329 cl 7275312 105 1'374512
86 19 00 03 —25 13'8 F 6573 irr *) 47°50 ‘02105
88 00 14 —29 22°8 F 7664 214 3) cl 5563080 - 31 1797565 ‘
89 o144  —27282 F] 7664 318 cl "5325551 . 34 1°877740 ‘
13 0150  —29 399 ANP 7664 204 cl *6900761 98 1'449115
152 oI 52 —29 51°8 L 8079 332 ecl 1'072605% ‘932310
100 or 58 —24 361 GH 9165 353 cl *4659810 %) 2'146011
198 1) 0205  —26257 T - i ecl?) ’
183 02 47 —28 488 - PS 7664 288 cl ‘5499901 54 1'818215
153 0255  —29 300 LMV 7664 316 cl *5698756 42 1754769
177 1) " 0320 + —23401 ) ecll)
103 03 31 —2505°I GL 7664 202 cl 5216189 30 1'917108
178 03 50 —25 589 O 7664 209 cl ‘5156861 28 1°939164
57 03 58 —2703'1 D 7664 264 cl ‘4632683 - 78 2'158576
14 0426  —2352°9 A 7664 325 cl *) "113594097)  3'9 8803275 7)
72 0431  —2707% E 7664 336 cl '5973433 59 1'674079
90 05 o6 —28 439 F 7664 222 3) cl ‘4053721 68 2°466870
207 o5 18 —28 433 w 7664 233 cl 5812065 4) - 1720559
114 05 29 —28 257 H 7664 298 cl 5483316 48 1'823714 :
48 0b 11 —25 39°5 CF 7664 279 cl *4496928 18 2223740 |}
208 06 20 —3I 04'9 w 7664 329 cl 6950270 %) 1438793 |
199 o630  —31196 T 7664 308 cl '3735253 37 2677195
142 06 40 —25 14°2 K 7664 276 cl 5778171 72 1730652
143 o652  —23548 KU 7664 265 cl "5433479 67 1'840441
144 o7 06 —25 10°I KR 7664 295 cl *4950461 27 2°020014
126 07.13 —28 30°8 J 7664 254 cl 46797259 31 2°138004
91 07 58 —2901°2 FO 7664 324 cl 61892779 52 1°615697
179 o800  —26 004 o 7664 301 cl 6212388 %) 54 1°609687 5)
17 o8 57 —23 236 A 9165 268 cl *4906629 56 2038059
222 o9goz  —22580%) |, Z 7664 303 cl '6289945 74 1°589839
31 09 22 —26 276 BF 6573 irr .
116 09 41 —31 262 H 7664 244 %) cl '5373436 134 1°861007
58 09 58 —3030°I DY 7664 326 . ecl 128246 77975
162 10 06 —24 12°0 M 8079 326 ecl 406848 "245792
163 10 47 —28 346 MV 9165 312 cl ‘5168271 4) 7) 1'934883 7)
18 10 57 —25 324 ABDH 7664 226 cl ‘6484454 . 69 1'542150
193 1057  —23 451 SwW 7664 319 cl 7005342 %) 1°427482
216 11 02 —24 35°8 Y 7664 308 cl 6934490 94 1°442067
32 1126  —31354 BJ 7664 269 3) cl "53198597) 28 1'879749 7)
74 1129 —292I'9 EH 9165 343 cl "4757204 2102075
19 1135  —3I463 Al 7664 313 cl "5331563 20 1'875623
33 1209  —3059°9 BDU 7664 256 cl "5207599 31 1'920271
59 12 09 —30 363 D 7664 298 3) cl 5865256 129 1'704955
172 12 09 —300I°0 NP ecll)
127 12 23 —24 41°4 JMS 7664 305 cl 7062917 34 . 1°415846
21 12 33 —26 12°8 AO 7664 271 cl ‘4916242 %) 2°034074
205 1249  —26384 Vv 7664 275 cl 4537734 %) 2203743
20 12 57 —3116°6 A 7664 340 ecl 1091379 ‘916272
218 13 15 —28 347 Y 7664 218 cl 5329164 36 1°876467
165 13 45 —30 066 M 7664 286 cl ‘5502785 36 1°817262
118 14 18 —27 483 HIMV 7664 . 304 cl '4589226 16 2°179017
36 15 11 . —28 436 BDEP 6573 irr ) :
75 1545  —28246 ESUYZ 7664 319 cl '40926127) 27 2°4434277)

Wt | i
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1
E < B.A.N. 354 LEIDEN L . 365
A e
), continued).
.
1
9 10 11 12 13 14 15 16 17 18
. ‘
. )
} m.e. of ‘ : m.e. of
aumber single phase of .mean . value single ) No.
of enoch epochs epoch m.e. range . max min range of one estimate remarks var
epochs p p JD 242 + ! step- :
y + 1 =
- d d d s m m m m s
18 ‘037 ‘oII 6o51°210 ‘009 2°1 9'47 10°02 ‘55 ‘26 ‘29 * 70
21 ‘018 79 6344°332 ‘004 9o 13’3 145 12 ‘13 1’10 * 45
17 ‘023 ‘44 6444°279 006 42 14’1 148 7 ‘17 71 85
22 ‘019 ‘68 6225'346 ‘004 22 14’5 150 ‘5 ‘23 ‘44 3) % 3 I 140
20 ‘040 ‘60 6292°856 ‘009 2'4 137 142 ‘5 21 ‘48 141
69 13’5 14’5 10 ‘14 * 86
19 ‘015 -2 6374029  "003 24 14’8 151 3 ‘12 723 | %3 88
26 018 63 6279°697 ‘003 56 139 148 ) ‘16 77 . 89
.20 ‘035 ‘30 6255772 ‘008 77 140 148 -8 ‘10 "84 13
'596 6414815 49 139 148 ‘9 18 54 * ) 152
- ' ‘o1 . 6320°110 4'8 13'8 145 7 ‘15 ‘66 % 4 100
1 198 1)
22 028 ‘44 6508289 ‘006 22 14'3 148 ‘5 23 39 . 183
18 ‘020 79 6360°273 ‘005 53 140 149 ‘9 ‘17 ‘66 . 153 L
15 014 ‘30 6478'137  ‘oo4 2'4M) | 143 149%) 6 25 "54 11 10;7 )
18 ‘o016 75 6436'157  ‘oo4 23 14’3 150 7 ‘30 ‘43 178
16 ‘020 ‘30 6063870 ‘005 57 140 149 ) ‘16 82 57
16 ‘008 38, 6268732 ‘002 2'5 13'9 145 ) ‘24 63 %> 7 14
20 ‘030 ‘42, 6356°592 ‘007 51 13'0 . I3'4 ‘4 ‘08 62 i 72
. 20 ‘034 ‘63 6129'819 ‘008 22 146 151 ‘5 ‘23 ‘838%) | 3 ' 90
<53 62657714 . 2'5 14’5  15°'I ) ‘24 ‘69 4 | 207
26 ‘031 ‘19 6352'540 ‘006 27 14’2 145 ‘3 II ‘37 114
22 ‘012 - 6o 6277984 ‘002, 10°2 13'3 146 13 ‘13 ‘82, 48
' 74 '6421°861 5°0 13’1t 137 ‘6 12 ‘477 4 . 208
7 024 ‘18 6244°291 ‘006 277 138 143 ‘5 19 ‘54 199
19 ‘030 69 6465018 ‘007 2°4 14’1 14'9 8 ‘33 48 142
19 028 24 6116595 ‘006 2'9 14'1 148 7 24 73 - 143
21 | o1y 99 6544'014 ‘004 47 136 145 9 ‘19 ‘48 C 144
23 ‘020 ‘13 6462°639 \  ‘oo4 30 147  15°'I ‘4 13 ‘58 126
18 ‘025 11 64332006 ‘006 55 14'0 148 -8 ‘I5 72 Y ¢
18 ‘028 ‘59 6492309 ‘007 2°6 142 147 ‘5 ‘19 © 48 5 179
26 ‘038 27 6464°122 ‘008 36 14'3 149 ‘6 ‘17 1'10 * 17
20 ‘030 ‘30 6149°876 ‘007 4'3 13'0  14'4 ‘5 ‘12 ‘65 2 222 .
"N 7'0 13'6 147 11 ‘16 * 31
12 024 70 6093°319 ‘007 2°4 142 149 7 ‘29 463) | 3 116
87 6140°263 5°0 14'0  14°9 ) 18 ‘96 % 58
778 6716°158 4511 140 1511) 11 ‘24 ‘50 w0 11 162
97 6322°330 : 6°6 137  14'9 12 ‘18 ‘60 % 47 - 163
16 ‘018 ‘50 6168'999 . ‘005 70 11) 14'0 15011) 170 ‘14 ‘93 11 18
‘51 6086°599 4’1 13'3 143 1’0 ‘24 ‘58 4 193
19 ‘027 81 6070337 ‘006 4'0 13’9 146 7 ‘18 ‘50 216
16 ‘o017 ‘04 6348700 ‘004 49 142 148 ‘6 ‘12 763 |\ 3,7 32
‘15 6591°178 71 '13'9 1487 g ‘13 1'00 * 74
20 © roIr ‘24 6431°059 ‘002 10°2 1377 146 ‘9 ‘09 I'12 19
19 ‘018 I 6429363 ‘004 5°3 142 151 ) 17 72 : 33
Y org ‘042 48 6102'498  ‘o10 39 143 147 4 ‘10 89%) | 3 59 3y
. b 172
18 ‘014 ‘65 6215'113 ‘003 3'3 14'0 147 7 3 ‘477 127
Y 74 6271°522 6'0 14’3  14'9 ‘6 ‘10 85 4 21
‘45 6558°596 73 13’5 146 11 15 '59 4 205
‘ ’ ‘691 5962°957 ) 9'6 126 13'5 ‘9 - o9 ‘85 * 20
23 ‘018 ‘47 6249768 ‘004 35 14’3 151 -8 23 ‘53 218
25 ‘016 ‘22 6187°456 ‘003 4'1 1377 146 ) ‘22 ‘57 165
22 "OII ‘57 6557812  -oo2 58 13'3 147 14 ‘24 ‘45 118
: 82 13'3 147  1'4 ‘17 * 36
18 ‘o012 ‘20 6281°023 003 10°8 13'4 146 12 ‘II ‘04 7 75

)
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TAEBLE 10
I 2 3 4 5 6 7 8
discovered plates number of . : .
No. estimated . eriod 107 X m.e. reciprocal
) A p PI
var. « (1875) (1875) blinl?—n airs until eSt:SI:'ites type + period
P JD 242
\
h m s o s V
. 1801) | 19 15 50 —25 014 OS ecll) d d d*
50 17 09 —2841°9 CFQ 7664 262 cl '5954149 58 1'679501
105 17 23 —29 23’5 G 7664 279 3) ecl *) 2039444 19 3°402004 |
61 1759 —27 37’5 D 8079 347 ecl "6730857 1'485695 !
121 20 17 —28 576 IPSV 7664 290 cl 5281197 22 1'893510 1‘
128 20 39 —26 598 J 7664 262 cl *6547620 69 1'52727%2 R
194 20 49 —250I'9 S 7664 286 cl 6630479 %) 04 r508187%) |

EXPLANATION OF THE COLUMNS:

Column 6 cl = cluster variable, § = J Cep variable, ecl = eclipsing
variable, irr = irregular.
Column 7 The value of the period definitively adopted. When a mean

error has been given the period has been determined with
least squares, otherwise graphically.

Column 8 Always the reciprocal value of column 7. As a rule the value
used for computing phases. In exceptional cases remark 7 .
indicates which value has been used instead. : i

Columns g and 10 Relate to the determination of the period with least squares. '

Column 11 Phase of the epoch corresponding to the value of column 8. !
The epoch is normally the maximum for cluster variables and k
the minimum for eclipsing variables. Otherwise reference has
been made to a remark.

_Column 12 The mean epoch is the epoch which differs least from the

mean value of the epochs used for the least squares solution
or for the graphical correction.
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continued).

9 10 I 12 . 13 14 15 16 17 18
: f

number m.e. of mean value m.e. 0
of smglﬁ phasehcs>f epoch m.e. range ‘max min range of one esstlilzglaete remarks ‘1:;2'

epochs epic epoc JD 242 + step 4 ‘ :

” .

- d d d s m m m m s I 1801)
22 ‘022 24 6305587  "oos 67 136 149 13 ‘19 79, 50 .
28 "015 "308) 6273155  "003 - 13 138 1473 3 23 49%) | %38 105

280 6369°598 44 13’0 13'4 ‘4 ‘09 ‘57 - 61
16 ‘or11 ‘17 6457°932 ‘003 5'T 136 146 1’0 ‘20 ‘69 121
19 ‘019 ‘86 6088544 ‘004 217 14’3 14'9 6 22 ‘59 128
12 ‘024 78 6378'386 ooy 5'6 13’3 14’5 12 22 ‘53 5 194
- REMARKS.
” *) Refers to section 13: discussion of individual variables.
1) The examination of this eclipsing variable has not been finished as yet (nos. 169,
172, 177, 180, 198 and 225). .
2) This star being situated north of § = —23° the co-ordinates are given for 1855
conventionally (nos. 53 and 222).
3) Uncertain estimates omitted (nos. 9, 32, 41, 44, 59, 78, 82, 88, 9o, 95; 105,
110, 116, 123, 125, 140 and 188). - °
4) The period of this star has been obtained by graphical correction of the least
: squares solution:
var. period from least 107 X m.e.
» no.  squares solution +
21 4916146 38
) 37 5650360 60
64 "5238648, 134
100 *4659780 31
130 13°5221 26000
149 *5906966 76
163 "5168375 37
193 7005146 96
205 45377607 18 .
- 207 5811861 64
208 "6950375 35-
. 5) The following reciprocal period may satisfy the observations somewhat better:
’ no. 41: 247"238151; no. 179: 197 609659; no. 194: 197 *508169.
) The period of this-star may be slightly too large (no. 111). .
7) Phases and light curves of this star have been computed with the provisional
reciprocal period:
var. provisional reciprocal
no. period
d—I
/ 4 2°051314
5 267910
- 6 2774255
J 14 8-803283
22 1781368
32 1'879746
44 1'942096
hd 64 1'908890
75 2°443431
130 '07397
163 1934844

8) The epochs of this star are the minima (nos. 23, 105, 130, 191).

9
10)

been used (no. 2: 8°'5; no. 6: 555).

11)

The epochs of this star are the maxima (no. 188).
For this star the epochs where the rising branch passes a certain brightness have

Thus the minima may be systematically in error.

12)

This star is very faint in minimum (no. 44).

This star is invisible on many plates of minimum (nos. 18, 103, 122, 125, 162).
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TABLE 11.
d t  d d t  d .. d t  d
2 242582%248 229 +'017|2426212°464 700 — 006 17 2425713'_;‘813 285 — 002
; 58350 297 — 371 14'237 703 — II d t d 39’ 38 — 20
frodm maxuma 4 61286 303 — 20 40313 747 — 15|2425706°566 o +028 " 609 438 + 2
2425442°385 to “000 62:265 305 — 16 43290 752 — I 65:430 120 + 13 5823:208 608 + 27
3706'588 497 — 24 64.280 309 + 49 46235 757 — 20 90’412 171 — 29 230 608 + 49
30'387 550 - 13 6067°540 726 + 22 6570°489 1304 + 20 5849413 291 + 02 6093°549 1158 — 20
97'535 668 + 12 6103'5g0 800 — 3 72'2777 1307 + 29 50315 293 + I3 94'542 1160 — 10
5803351 679 — 20 23’593 841 + 13 73°402 1309 — 3I 6122570 848 — 50 6120:589 1213 — 19
aras6 713 b ool oI ST it Rl ik ey k| Sanna I n
. 12° 1023 — I 56°303 3136 — 1 : 11 : —
ggggg ;;; i_ Ig 35228 1070 + 10 317 3136 — 4 6212°'442 1031 + 31 :4.66 12314+ 9
6123413 1281 — 7| 0475'540 1563 — 15 "332 3136 + - 11 13°409 1033 + 16 53'542 1280 — 4
25555 1285 - § 7623'592 3918 — 25 18345 1043 + 46|  6475'540 1935 — 14
577 1285 + 31 :614 3918 — 3 9 40335 1088 — 44 80.493 1945 + 29
6214°331 1452 + 1 56°281 3985 + 2 41°313 1090 — 47 6540°430 2067 — 17
46235 1512 - 6 303 3985 + 24|2425745°570 o —-028 42'285 1092 — 57 70'425 2128 — 10
G486520 1964 — 11 5 Sooaet 1= 63| asdenress— B|. resoraer 3
: er _ . _ . -
6569.1,57? iizg + Ig : 25'225 245 + 54 46235 1100 — 32|  %7623°485 4270 + 11
403 2120 + 23§ 2425740°530 o 4032 ‘509 246 + 13 ‘257 1100 — IO 64272 4353 — 6
70'31T 2122 — 20 75’566 94 — 18 58350 347 + 50 48254 1104 + 24
95'351 147 — 16 86'220 433 — 12 73'313 1155 + 60 22
from rising branches 98'328 155 — 25 6103568 1102 + 52 7623°571 3907 + 13
. 99°'486 158 + 14 6213°320 1440 + 26 " '592 3907 + 34|2425740'552 0 —'o2I
2425525274 o 007 5822°257 219 + 16 . 14°237 1443 — 32 35'361 3931 4+ 27 5825°362 151 + 22
5706°559 341 o 32'356 246 + 37 39289 1520 + 11 363113933 — 4 26454 153 — 8
64’509 450+ 1 85298 388 — 24 40246 1523 — 6 58366 3978 — 29| - ‘479 153 + 17
094279 506 — 2 6156300 1114 — 7 63°301 15904 — II 64°272 3990 — I1I 61264 215 — 3
95'341 508 — 2 346 1114 + 39 6568°271 2533 — 18 6213237 842 — 7
5823'5;)4 ggx :r 7 %'516 ugg - 17 70232 2539 — 6 18 14353 344 - 14
1269 632 1 ‘444 1168 — 19 ‘511 2540 — §I 41201 892 — 21
63393 636 — 2 6212'287 1264 — 9 7623:227 5781 + 23|2425745°548 o —'o16 63213 931 + 8
86255 679 o 13°409 1267 — 7 : ‘570 o4+ 6 68284 o940 + 26
6067'550 1020 + 3 37294 1331 — IO 13 92247 72— 5 6570275 1478 + 2
76'587 1037 + 2 40°313 1339 + 23 5821°434 117 + 2| 7622248 3352 — 26
6118580 1116 — 35 6476°576 1972 + 13|2425524'263 o —'028 36'339 140 — 7 23'399 3354 + 2
< 23°366 1125 — 4 6567267 2215 + 2 *285 o— 6 60ogo’550 532 + 13 ‘420 3354 + 23
6 56329 1187 — 3 . 69°493 2221 — 11|  5764'516 34?) + 72 6123593 sgg n 15
213'215 1204 — 3 70'232 2223 — 19 97'535 396 — 2 25'577 5 24 23
39'270 1343 + 1 73'230 2231 — 7 556 396 — 5 29'444 592 °
407339 1345 + 7| 7636289 5079 + 12| 5825248 436 + 83 60°546 640 — 23|2425442°385 o —'028
73°301 1407 +- 7 6122°570 867 — 17| 6218323 7290 + 42| 5707'572 674 + 27
6559°320 1945 o 6. 592 867 + 5 40°313 763 — 15 92°587 890 + 74
67°203 1960 — 2 . 29°'466 877 — 22 335 763 + 7| - 5823208 968 4+ 12
69'4§é Iggg N 02425716607 g —'052 6 6o'5zg 922 — 18 6 42'235 766 + 12 30°272 922 ; 5
70°486 19 1 19°524 — 41 210226 994 — I 570°360 1272 — 27 ‘204 9 17
92643 209 + 54 12287 997 — 10|  7623'463 2896 + I 35370 999 — 2I
3 899'4'%8 228 — 14 14353 1000 — 14 6 332 929 + 6I
i20 o0 —0o8l|. 5823467 204 — 3 43'311 1042 — 40 19 1286 1065 — 67
2425740.532 g + 0?8 34'371 324 + 2 6476°576 1380 — 20 6120°567 1724 — 18
2.55 ) + ‘;’ ‘348 324 + 21| - 6561°526 1503 + 50[2425526'288 0 —"005 ‘589 1724 + 4
9 .43‘('; 99 + 2 ‘50371 368 + 17 70°425 1516 — 22 5707°'550 340 — 16 6155°616 1813 + 21
5832";?8 Ig? - 12 58358 300 4+ 11 ‘446 1516 — 1 16636 357 + 6 6210°293 1952 + 20
34355 170 — 12 61277 398 + 24 7623°485 3042 — 18 5826479 563 + 19 12°222 1957 —- 18
80242 278 — 19| 257 398 + ;t 64'251 3101 + 34 ¢ 64'302 634 — 12 13°409 1962 — 11
. _ 123°540 1120 — I 123°413 1120 — 15 43'311 2036 — 35
Vet T | meederst g . gz 0| edvisat - o
: 4 _ 12" _ . . _
62;?%; Iggi + 2g 70'454 2350 + 35]2425526°288 o +'o007 18323 1298 — 7 68271 2862 + 30
66305 1003 - 14 © 7623288 5248 + 19| 5797308 2386 — ¢ ‘345 1208 + 15 292 2862 + 51
6540'430 1526 — 8 '56°334 5339 + 4 ‘535 2388 — 9 65247 1386 — 1 69°407 2865 — 14
4521526 4 gl OTOUSEIO339 T aB) S MM T G (ST HG T 8| et b
gg_glg isg? t 1? 7 5926262 3521 + 16| 6570210 1958 — 3 292 5544 + 30
9.237 1?81 + 10 6129°466 5310 o 71280 1960 o 635 5545 — 20
70206 1383 — 20|?425797'556 o —oo4 53'542 5522 — 6 73'423 1964 + 11 52°339 5618 — 32
330 1383 - 23 5850315 89 — 7 6210226 6021 — 3 7367288 3453 + 6 56281 5628 — 24
73445 1389 — 16 337 89+ 15 13'409 6049 — 3| 7657322 3997 + 3 ‘3035628 — 2
7623'300 3502 + 5 63:349 111 — 13 40°224 6285 + 4 58°366 3999 — 19 317 5628 + 12
64272 3670 — 8 6022.;25 ;gf + 2 65‘7‘2.§§Z gggg + 1? 64251 4010 + 1 332 5628 + 27
4 ‘542 501 + 22 73'273 9217 — 3 + 2l 24
6129°'466 560 — 24 762322718460 — 1
2425713°571 o —'022 6161°516 614 + 19 2|2425524°263 o —'01612425745°548 ‘038

57118463 +

o —
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TABLE 11 (continued).
d t d d t d d t d d - t d
2425745°570 O —'016]2426570°468 1498 -'022[2426559'313 1669 —'012{2427623°463 4176 — 002 59
75'566 51 — 12 489 1498 — 1 © 3351669 + 10 56281 4249 — 12 d t d
91'485 78 4 28 7623°442 3520 — 24 69'450 1601 + 4 *303 4249 + 10|2425524'285 o 4101
"93251 81+ 30 485 3520 + 19 70360 1693 — 6 5719'518 333 + 21
273 81+ 52 56281 3583 + 7 71280 1695 — "6 50 92247 457 + 20
97329 88— 8 58:366 3587 + 9| 7623'463 3982 + 7 94'542 461 — 31
5808472 107 — 39 . L 2425706°588 o —'oI2 ‘564 461 — o9
21'434 ‘iﬁ n 15 37 44 40‘53§ sg n 8| 58037351 476 — 20
30272 1 2 99°'508 15 24 30272 522 — 79
"34°377 151 — 10(2425442°428 0 —'004|2425745'570 o +-oo5| 5857217 253 — 23 50°337 556 + 44
6122°570 641 + 23 .5739°609 526 — 32 97556 101 — I3 60214 258 — . 3 6123°593 1022 — 2%
‘502 641 + 45 64'494 570 — 9 5822°257 149 — 30 6161516 764 + 19 615 1022 + I
6476°576 1243 + 3 ‘516 570 + 13 25'362 155 — 14 6210293 846 — 28 29°466 1032 — 13
86°520 1260 — 50 97°308 628 4+ 33 93'364 287 + 20 13°320 851 + 22 53'474 1073 — 52
7623292 3193 — 41| 5823230 674 — 37| 6125555 738 — 13 ‘342 351 + 44 60°524 1085 — 41
"313 3193 — 20 25’509 678 — 18 577 738+ 9 14472 853 — 17| 6213'342 1175 — 10
‘334 3193 + I 63'371 745 — 13 6235228 951 — 15 19'260 861 + 8 40°313 1221 — 19
'356 3193 + 23 83277 789 + 31 250 951 + 7 38298 893 — 7 43290 1226 + 23
377 3193 + 44 6125'555 1200 — 6 6303249 1038 + 38 41291 898 + 9 ‘311 1226 + 46
6210293 1359 — 23| 6486'520 1439 + 1 63279 935 — 34| 6573488 1780 + 9
26 14°237 1366 — 35 6569°407 1600 — 12 ‘301 935 — 12 7636289 3601 4+ 26
36290 1405 — 18 ‘428 1600 + ¢ 66°305 940 + 15
2425527273  © 4007 40246 1412 — 17 450 1600 + 31| 327 940 + 37 62
5794263 502 + 17 48254 1426 + Bo|  7623'399 3647 — 38|  6569'321 1449 — 35
5860236 626 + 43 66°305 1458 + 50 ‘420 3647 — 17 364 1449 + 8 . .
61242 628 — 15 6570'232 1996 — 12 ‘442 3647 + 3 70'532 1451 — 1I5 2425707.5Z2 g :l: o12
264 628 + 7 253 1996 + 9 '463 3647 + 26| 7623248 3219 + 8 75~56 118 R
63349 632 — 335 *275 1996 + 31 36311 3672 + 2 58:366 3278 — 4 94203 14 45
. _ . _ 286 148 — 18
371 632 13 7623°442 3860 29 82
6067°562 1016 — 46 463 3860 — 8 45 53 58327377 Zlg T4
6125°577 1125 o ‘483 3860 + 14 35392 218 + 71
6211216 1286 + 14 ) 2425716615 o —028 8 . 497391 242 T
13342 1290 + 12 41 636 o — ~|?425478'239 0 —'oos 93'341 317 + II
. ) . 5706°588 502 — 1 6123°593 710 — 16
37294 1335 + - 32 5893°341 340 + 30 66 + 8 6
38208 1337 — 28|2425740'552 0 —'oz1| 6125577 787 + 1 g 4T 2 15 710 +
6570'210 1961 + 20 5821°434 181 — g 6235228 998 + 14 925 g 91 :‘_- 2 29,446'2 720 — 24
71°259 1963 + 6 86'220 326 — 8 36°290 1000 4+ 37 895,55 7°g _ g 4 720 — g
73°359 1967 — 22 ‘242 326 + 14 37°272 1002 — 20 5600472 72 33474 701 7 1
. _ . . 23499 759 + 8 60'524 773 + 1
380 1967 1 6118567 846 + 4 204 1002 4 2 . o 246
389 846 4 29 63279 1052 + 6 30294 774 — 20 '546 773 + 23
32 22'570 855 — 12| 6303271 1129 — 12 49°413 glg — 5| 6237272 904 — 11
' ‘592 855 + 10 6561°526 1626 — 3 507315 818 13 294 904 o
2425526265 o +o1j5 60°524 940 — 35 67267 1637 + 23 616 .33'g 84 9 4o.zzg 909 + 11
27°295 2— 19 6213°320 1058 -+ 39 68271 1639 — 13 100°54% 1500 — 3 o249 999 + 33
. _ . - - . 76°466 1535 — 4 68306 957 — 32
5706°588 339 5 38298 1114 3 292 1639 + 8| 7 . 238 — 660"
92°247 500 + 4 42'307 1123 — 15 69'299 1641 — 24 21%’,215 161 + 9 5 9.5§4 1471 — 3.
97'556 510 — 6| 6475540 1645 — 8 321 1641 — 2 Tz T = B fly-5¢ 474+ 5
5825°225 562 — 1 6569°364 1855 — 11 ‘342 1641 + 19 6 ég.z 0 1629 + 32 76357361 3290 °
35370 581 + 37 '385 1855 + 10 70339 1643 — 23 So4T> 2399 — ,
6122°502 1121 — 14 70'253 1857 — 16 ‘360 1643 — 2 70'382 2401 — 5 63
53'474 1179 + 13 '275'1857 + 6 73°466 1640 — 14 e aaNn T T
6218345 1301 — 18 73'402 1864 + 6 488 1649 + 8 73677260 4153 — 31 2425764'494 o —'oI2
42'285 1346 — 18 ‘423 1864 + 27 6 310 4152 T 9 ‘516 o+ 10
307 1346 + 4|  7623'356 4214 — 5 48 702324204710+ 9 94’364 67— 6
7623'356 3042 + 18 ‘377 4214 + 16 442 4716 + 31 09486 78 — 20
56°303 4004 — 18 "399 4214 + 382425745548 o ' ‘ooo : 508 78 4 2
317 4004 — 4 36289 4243 — 29 570 o+ 22 57 5808472 98 — 8-
‘332 4004 + 1I 3II 4243 — 7 94’564 109 — 1| - 32258 151 — 3
‘ 57°204 4290 — 23 99'508 120 — 3]2425478288 o —'orr 35392 158 — 10
33 , 5826479 180 — 14| 5739'587 564 + 4| 6122'570 798 — 7
v 43 49413 231 — 14 40530 566 + 21 592 798 + 15
2425790390 0 —'001 - 50°315 233 — 12 552 566 + 43 53'542 867 + 4
92'456 4 — 18|2425791°462 o —'o14 "337 233+ 10| 45570 577 — 35| 6239'267 1058 4 25
5823'208 63+ ¢ ‘485 o+ o9 60’214 255 — 5888277 885 — 13 42°397 1065 + 14
50°315 115 + 36 94°263 6+ 27 6067540 716 + 12 6067°562 1272 — 15 43290 1067 + 9
51°311 II7 — § 5823208 69 — 12 6120°589 834 — 3 6123'615 1393 — 17 48232 1078 + 1
86220 184+ ¢ 230 69 + 10 25'555 845 + 16 76°444 1507 — 1 65269 1116 +
88277 188 — 17 ‘25°509 74 — 11 61°516 925 + 2 ‘466 1507 + 21 6560°493 1794
6004'542 584 + 27 26°'454 76 + 13 6213°216 1040 — 13 6241'291 1647 — 11 70°382 1796 —
6212°222 810 + 15 86'242 206 — 7 237 1040 + 8 42'221 1649 — 8 71280 1798 —
13237 812 — 11 6153542 787 — 3 35250 1089 — 14 48254 1662 + 3 7367288 3572 — 1
39267 862 — 19 56'300 793 — 7| 6570296 1834 + 11 73291 1716 + 23 7623°506 4143 —
40313 864 — 15 6212°442 915 + 7 73'423 1841 — 10| 6570210 2357 — 13 7656°281 4216 + 1
6569°450 1496 + 2 37272 969 — 7 ‘445 1841 + 12 2322357 + 9

O 00 0O O N O
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TABLE 11 (continued).
d t  d d t d d t d
64 72 2425851°311 123 +°'040[2425885'298 380 —'007|2426273°313 1017 —'024
d t d d t. d 6123413 673 — 16 6153°474 1109 + ?27 6561°526 1535 + 21
2425713°549 0 —'0452425526°288 o 4003 55504 738 + 1 61°516 1131 — 23 69277 1549 — 16
571 o— 23|" 5745570 367 + 60 60524 748 — 18 538 1131 — 1 299 1549 + 6
45548 61— 2| 5836339 519 + 33 ‘546 748 + 4|  6237°204 1337 — 16 70°403 1551 — 3
65430 99 — 27 49'391 541 — 57 61538 750+ 7 40246 1345 — 7| 7636311 3467 + 19
94263 154 — 6 52°418 546 — 17 6567288 1570 — 7 6540°430 2161 + 35 56°303 3503 — 16
286 154 + 17 440 546 + 5 68292 1572 + 70'532 2243 — 25 317 3503 — 2
95'3% 126 + 34 grzxg gS4 :E 4 69256 1574 1 18 71'2§9 2245 — 33 s
99°4 164 — 22 5298 6or 10 ‘277 1574 3 280 2245 — 12 9
5825225 213 + 48 6123°593 1000 — 35 o '299 1574 + 25 7623248 5105 — 14
50'315 261 — 8 ‘615 1000 — 13 70°253 1576 — 11 ‘270 5105 +  8]2425745°548 o 4004
‘337 261 4+ 14 53'474 1050 — 22 71259 1578 + 6 ‘292 5105 + 30 ‘570 o4 26
6 ;g'gIS 265 o 621§'47§ 1152 + 47 7623°270 3704 o o 892'542 92 + 3
076'600 693 — 32 38298 1192 — 20 2 5§826°479 152 — 14
6118'567 773 + 25 41291 1197 — 14 77 32'356 163+ 5
56'300 845 + 40 6570°'425 1748 — 16 - 2425707550 o —‘o12 49°391 195 — 2
61°516 855 + 17 72'255 1751 + 222425775566 o +-034 ‘572 o+ 10 ‘413 195 + 20
6211284 950 + 18 7623'528 3511 — 29]- 92247 30+ 8} 13'549 13 — 4 64280 223 — 24
13’342 954 — 19 '549 3511 — - 8 99:486 43+ 7 19'540 26 — 4 302 223 — 2
‘409 954 + 48 ‘571 3511 + 14 ‘508 43 4+ 29 01°462 182 4+ 23/ 88277 268 + 8
44°249 1013 — 20 ‘502 3511 + 35 5803372 50— 5§ 93273 186 — 10 6122°592 708 — 1
6480°493 1464 — 39 32'356 102 + 20 5823230 251 — 9 53'474 766 — 8
‘515 1464 — 17 74 61264 154 — 31 26454 258 — 11 55’504 770 — 18
6103568 589 + 20 64280 340 + 24| . ‘616 770 + 4
67 2425720°584 o —'046 18567 616 — 17 609o'550 8314+ o9 6240°313 929 + 25
5852418 277 + 16 589 616 + 5| 6125'555 907 — 12 42'397 933 — 21
2425739'609 o +°054 63349 300+ 6 23'593 625 — 4 ‘577 907 + 10 48254 944 — 22
97'556 85 — 43 64280 30z — 15 76°466 720 — 36 61°'516 085 + 2 73291 991 — 16
5858328 174 — 46 ‘302 302 + 7 6233216 786 — 42 6211284 1003 — 4 ‘313 991 + 6
6103'528 533i 45 6 93341 3631- 28 38298 §3§ n 21 35250 ”42 - 3 657°'4gg 1549 — 26
18'567 555 + 21 103’590 805 + 13 42221 83 4 40'313 1156 — 9 468 1549 — 4
20589 558 — 6 53’542 910 + 15 43311 840 — 20 *335 1156 + 13 489 1549 + 17
29'444 571 — 28 6213°476 1036 + 10 6475°540 1257 — 19 6561°526 1853 — 19 ‘511 1549 + 39
6 ;162 2751; — 56 36290 1024 _—l_ 11 6570253 1427 i 20 69°364 1370 —_l- Ig 7623°313 3522 — 21
1’516 618 — 51 "312 1084 + 1I 275 1427 + 42 71'259 1874 + 3 "334 352 °
6218323 701 + %8 37°272 1086 + 20 7622227 3316 + 5 73'509 1879 — 19 356 3526 + 22
46235 742 — 7 46°257 1105 — 33 57294 3379 — 13| 7623'377 4157 — I
‘257 742 + 15 6486°520 1610 — 4 322 3379 + 15 35'361 4183 o 90
6480°493 1085 4 27 6570°232 1786 — 17 36280 4185 + 6 ) .
6569°299 1215 + 61 7623'433 4000 — 10 78 o 242552‘?263 g -+ o007
70°532 1217 — 72 "485 4000 + 12 Co 5 5745°545 540 — 41
71280 1218 — ¥ 35361 4025 — 42425478239 o —‘020 99°508 679 + 4
73°295 1221 — 40 383 4025 + 18 5745°570 572 — 15]2425740°530 o —'026 5808'450 701 + 28
316 1221 — 19 36'311 4027 — 6 5826454 745 + 17 5803'372 116 — 26 30204 755 — 18
‘359 1221 + 24 56:281 4096 — 16 34377 762 — 5 093364 282 + 37 32°258 760 — 81
7622°'227 2757 + 8 303 4096 + 6 64302 826 + o9 6123593 707 + 25 ‘356 760 + 17
23'571 2759 n I% 6103568 I33§ n 10 6 '6Ig gg7 + 47 34'377 §6si i
‘502 2759 75 590 133 12 210722 7 — 20 49°391 802 26 -
. o 6212°'464 1571 — 7 18345 882 — 28 ‘413 80z + 48
69 2425716'633 o —'o16 13°409 1573 + 3 6 gg'zgo 928 — 3 gogo’571 1397 + 10
. . 19°51 7+ 2 14°331 1575 — 10 486520 1377 — 15 129°444 1493 — 33
242;;;‘;’.223 562 i ‘?i; 5821°434 256 + 11 ‘353 1575 + 12 6567°267 1526 + 13 61°516 1572 + 15
7329 576 — 37 25'509 266 — 6 36'312 1622 + 6 69°'407 1530 — 14 6235'250 1754 — 29
58?3'328 604 - 12 6161°516 1087 — 3 6569°536 2335 + 7 ‘428 1530 + 7 63°301 1823 + 51
6123503 1264 - 8 6210226 1206 + 5 70°468 2337 + 4 70°'489 1532 — 16 6480°493 2359 — 36
53'474 1327 + 18 12265 1211 — 2 73252 2343 — 16 511 1532 + 6 6567°267 2573 — 12
36300 1333 — 1 392607 1277 — 11 2732343 + 5 73230 1537 + 16 69299 2578 — 7
b1'516 1344 — 1 289 1277 + 11 295 2343 + 27]  7623'659 3476 + 7 73°402 2588 + 43
D B bl B e ol | I ksl I R
. . : — I 310 4042 :
I3.§§6 i4g:§‘ :II__ ig ‘257 1294 + 21 7623°399 4590 — 12 88 91
6523.333 2-;’83 T 66°305 1343 + 16 ,
65305 2106 — 5| OSDII0 G T 10 % T e o o e st b
69-22 or 3 73230 2003 —  5|2425745'570 . © +°037 65430 104 + 2 92'587 76 — 28
70210 2206 — 29 '252 2093 + 17 65430 54+ 35| 5857217 260 — 2 6og 76 — 6
232 2206 — 7| 70233994659 — 1 90'390 122 — 17 239 269 + 20 97556 84 — 11
‘253 2206 + 14 91°485 125 — 25 58350 271 + 19 5861286 187 — 30
7367310 3887 - 1 76 92'247 127 + 1 6122°570 746 — 8 6125°577 614 — 21
- 7307°310 3997 5 269 127 4+ 23 ‘502 746 + 14 61°'516 672 + 20
70 2425790°412 o o006 5832°377 236 + 39 61°516 816 — 3 6241313 801 — 25
: 97°'308 14 — 26 50'337 285 — 25| 6213237 909 — 19 67328 843 — s
see B.A.N. No. 256 ‘329 14— 5 85274 380 — 31 38299 954+ o9 ‘350 843 + 17
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TABLE 11 (continued).
d t d d ¢ d d t d d t d
2426303°271 9OI 4 '040|2425857°239 1018 +'014|2425700°390 30 ‘000|2425860'236 313 —'0I4 125
6569°364 1331 — 64280 1066 + 1 97'308 44 — 6176444 1002 — 4 d t d
71°259 1334 + 32 6088562 2592 + 3 5826°479 103 — 26 6212244 1080 02425478288 o —'009
7623'377 3034 — 27 6118'567 2796 + 26 35392 I2I — I9 265 1080 + 21 5716°636 512 — I
‘399 3034 — 5 23°413 2829 4 22 6103'568 663 + 10 40224 1141 — 14 09'486 690 — 11
‘420 3034 + 16 25'577 2844 — 19 53’542 764 + 15 246 1141 + 8 ‘508 690 + 11
64'251 3100 — 2 55594 3048 + 16 6212375 883 — 26 6476°576 1656 — 7 5826479 748 — 18
_ 56°300 3053 — I3 13°'409 885 + 19 6561°504 1841 + 20 30272 756 + 51
95 6212464 3435 + 8 13'353 287 — 27 69277 Igsg — 8 2088'g6g 1311 — 16
: 14237 3447 + 17 18323 895 — 14 '299 1858 + 14 155616 1455 + 5
2425478:239 80 +'09é 40°224 3624 — 10 345 8395 + 38 7o'210 1860 4+ 7 6213°320 1579 — 14
s gy Emmi emw, g Pmugs o sk
3301 3781 — 7°328 994 + 11 "423 1867 7 35'228 162 15
93'273 572 — 10 68:306 3815 o 68284 0996 — 22 7623°420 4155 — 11 40°313 1637 — 21
5825:225 g3° - 3 73291 3849 — 12 306 996 o 35361 4181 — 2 *335 1637 +
32'377 043 — 11 6476554 5232 — II 73291 1006 + 38 36280 4183 + ¢ 48232 1654 — 16
6067°562 1070 — 9 ‘576 5232 + 11|  6476°576 1417 — 14 52°339 4218 — 4 67'328 1695 — 5
94'542 1119 — 17 6569299 5863 — 6 86'520 1437 + 35 64272 4244 — 3 6561°526 2327 — 9
6210:226 1329 + 4 ‘450 5864 — 2 6540°430 1546 + 18 69°428 2344 —+ 20
38298 1380 — 14 vo'z210 5869 + 23]  7623°356 3735 — 36 121 ‘450 2344 + 2
4329° ‘38§ T 28 73252 5890 — 21 ‘377 3735 — 1§ 70382 2346 + 3
6 ‘6* 232 1393 + 762324813034 + 5 '399 3735 - 7|2425478'288 o +-o18 72°255 2350 + 14
5 S,gi ;g;i T 22 "37713035 — 13 420 3735 + 238 5764'49g 542 n 17 7673'202 zgsgﬂr 37
‘516 542 5 23356 4608 — 3
69321 1981 — 8 109 114 5825248 657 + 3
'342 1981 + 13 ' | 6103568 1184 + 4 126
7670 422 Igsg —  0l2425739'587 o +-019|2425442"385 o +'o7§ 6 760°444 1322 — I
23:50 3895 — 13 40°530 2 — 27 5527°273 155 — 2 213°400 1392 — 4 . .
528 3805 + 9 g ‘552 2 — 5] 6'222 Igs — 6 6 é4'4gz 13241 3 24257;2,%2 Iég + O?;
5835°392 194 — 32| 5706'560 482 — 40 567'267 2062 + 14 .
. 100 , 6118567 767 + 21 588 482 — 18 68‘222 zogg — 18 g;‘;gg igg i 3:3"
. . 20567 771 + 45| 5834'355 715 — 12 69364 2066 — 2 . _
2425745.542 ot 11 29'444 789 + 28 377 715 + 10 70°403 2068 — 19 58;2’3‘-}‘: §§§ -z
5803‘25;?1 124 + 11 25:594 242 -9 61:222 724 i 7 6 :422 2028 + 3 88277 367+ 6
o820 135 — 16 o525 852 — 20 264 764 + 20| 7623'506 4062 + 13| (L4 o S
25248 171+ 7 546 852 + 1 6120°567 1237 29 57°294 4126 + 2 6242'307 1124 — 33
5. T 61516 854 — 17 ‘589 1237 — 7 §8'345 4128 — 3 .

51311 227 25 . . 43290 1126 + 15
6067'540 691 — 10 538 854+ 5 25'555 1246 + 24 . 65'247 1173 — 1II
. 6212°464 957 + 39 6213°237 1406 — 27 123 . 8on —

562 691 + 12 62" 86 — I 271 1408 — 10 6569256 1823 24
88'540 736 + 21 63'221 ig()o _ 27 14.3§ 1108 _ 38 277 1823 — 3
. 562 736 + 43 A 3337498 _  o|eaess25204 0 —o18 299 1823 + 19
. 7623571 3813 — 14 36'290 1448 4 . 66 . 822 —
6155594 880 — 26 292 3813 + 7 2307 1450 — 18 5764°'516 466 + 20 70210 1825 5
‘616 880 — 4 592 3913 6 4 .31 037 + 52 93251 522 + 12 ‘232 1825 + 17
6570'339 1770 — 1 T o sg?'goi zoﬂ‘—l— go 5832'258 - 598 + 10 73°466 1832 — 24
Wi iy ehen W wmnmlon) aRnns o
'463 4030 + 13 24257??.?28 1(1) i 062 7623‘2; g% —’__ 4‘; 55'504 1228 — 15| 7623°506 4077 — 28
52°339 4092 — 2 371 11 4 26 340 3978 — 24 6219260 1352 + 6 ‘528 4077 — 6
20°563 22 — 30 ‘571 3978 — 2 39267 1391 — 3 ‘571 4077 + 37
103 N 248 61 — . 3 6569299 2034 — 6 56281 4147 + 6
45°54 I — 31 592 3978 + 19 73402 2042 —  ©
2425794286 0 —'008 570 61— 9 614 3978 + 41 623571 4088 - 7
95°351 2+ 13 65430 092 — 10 16 7023°571 4 127
. 90°390 131 — 37 11
58;;3‘; »57; i Ii ‘412 131 — 15 124 2425442°428 o —'002
6156'300 604 + 2 04263 137 — 8|2425716636 0 — 005 5706566 374 — 18
61516 704 + 2 8 9;286 137 :t 15| 5821434 195 i 11[2425791°485 g —’o19 o "588 374:rL g
5849°413 223 + 44 25'225 202 + 40 94542 — 4] 5803'351 s5II ‘
621‘: gi‘; 2‘5’; :l_. Ig 60°236 240 — 25 35'370 221 — 24 97'556 12 — 3I ‘372 511 + 26
6569 385 1486 — 35| 0155616 701 + 1 392 221 — 2| 5849'413 114 + 114 25248 542 + 7
“407 1486 — 13 6213237 791 — 39 6118567 748 — 7 85274 185 — 20 61242 93 — 19
70'446 1488 — .17 8'34; .591 i 66 6 61°538 82§ - 2; 6 33'324 zgg - 4;3 33'3;3 gog - 9
68 1488 -+ 38298 830 35 214215 926 — 7 088562 586 — 2 5274 627 — 1
7623‘%14 3‘;07 + g 6476554 1202 — 42 237 926 + 15 6212'265 830 — 27 ‘298 627 + 23
635 3507 + 23| 0569471 1347 — 24 66'327 1023 — 17 287 830 — , 5| 5926239 685 — I
29'869 3519 — 2 49§ 1347 — 2 6520'430 rsgs + 41 48'29? 39_1/ + 72 6212'287 1092 - II
73338 1353 — 1 9385 1587 — 21 46235 897 — 2 36'290 1124 — 12
105 7623399 2992 — 17 257 897 — 2 65247 1165 — 13
‘420 2992 + 4 118 6570°210 1536 — -5 6568271 1504 + 12
2425707°572 0 —'035 ‘442 2992 + 26 ~ 72°277 1540 + 34|  7623'442 3088 — 17
40530 224 + 1 2425716615 o +'008 73'252 1542 — § '46% 3088 + 4
5822'257 780 + 12 111 5825362 237 — 10 7635°361 3637 — 5 29'830 3097 + 14
36°339 876 — 16 32258 252 + 2 64251 3604 — 13
812425775'566 o +-o19 52440 206 — 8 272 3694 + 8

§7°217 1018 —

© Astronomical Institutes of rI"he Netherlands * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/cgi-bin/nph-bib_query?1943BAN.....9..337F&amp;db_key=AST

FT943BAN. - C .07 T337F

372 LEIDEN B.A.N. 354
TABLE 11 (continued).
d t d d t d d t d d t d
128 2426076'600 697 —'020|2426561°504 1274 —'009|2427623°571 3852 +025|2425832'377 200 4054
' t d 93°549 730 + 21 67267 1284 — 24 51'311 232 — 14
2425478288 o —ro18 94’542 732 — I1I 288 1284 — 3 149 57217 242 — 46
5720563 370 — 5 6212'375 962 — 17 vo210 1289 + 30| - } 60214 247 — 18
39’587 399 + 31 13'409 964 — 8| 7623'506 3112 — 34|2425442°'428 o +'020 +'236 247 + 4
75°566 454 — 2 14'472 966 + 30 29895 3123 — I| 5713'549 459 + 11} 6153'542 741 — 25
92°587 480 — 3 46'235 1028 + 28 '924 3123 + 28 ‘571 459 + 33 6211°216 838 + 50
04’542 483 — 14 48254 1032 — 3 91°485 591 — 24 12°353 840 o
‘564 483+ 8 6486°520 1497 + 22 143 5849°391 689 — 7 40246 887 — 16
5886220 623 — 3 6569514 1659 + 16 ) ‘413 689 4+ 15 6476554 1285 — 39
‘242 623 + 19 7623377 3716 — 18]2425716°636 o0 —°055 6094°520 1104 — 17 N576 1285 — 17
6088:562 932 + 18 . 64'404 88 — 12 ‘542 1104 + § 6561°504 1428 — 2
6122°570 984 — 22 ' 140 ‘516 88 4+ 10 6236290 1344 — 14 69'212 1441 — 13
60°546 1042 — 22 92268 139 + 51 312 1344 + 8 ‘234 1441 + 9
6212°265 1121 — 29[2425740°530 o —'027 5830272 209 + 21 42°221 1354 + 10 70382 1443 — 31
35228 1156 + 17 552 o— 5§ 32377 213 — 47 65247 1393 — 1 "403 1443 — 10
42°397 1167 — 16| 5825'362 168 — 33 50337 246 — 13 269 1393 + 21 "446 1443 + 33
67'328 1205 + 34 §7'239 231 + 30 61°242 266 +- 20 6475°509 1749 — 27 7623227 3216 + 13
6559°313 1651 — 5 60236 237 — 3 62287 268 — 21| -6569°407 1908 — 50 36289 3238 + 11
335 1651 4+ 17 " 61°264 239 + 15 63°371 270 — 24 ‘428 1908 — 29
7367°288 2885 — 6 64302 245 + 23 86220 312 4+ 4 7629'802 3703 + 45 163
6003°528 699 — 16 6103°568 712 + 13 .
130 - 549 699 + 5 22'570 747 — 2 153 2425792'587 o +o1s
6210226 930 + 30 592 747 + 20 ‘609 o+ 37
242552727 o+ 74 13'216 036 — 10 - §6°300 809 + 402425524285 o +o0z0 5830272 73 — 29
) 5716°61 14 + 77 237 936 + 11 6212°222 912 — 2 5775566 441 — 14 ‘294 73— 7
" 64 14+ 80 73'313 1055 — 7| ‘244 912 + 20 90°390 467 — 7 32'356 77 — 13
97'31 20+ "33 6540'452 1584 — 7| 7629830 3521 + 1I 93273 472 + 27 377 71+ 38
33 20+ 35 69234 1641 — 9 36311 3533 — 28 99’508 483 — 7 49'413 110 — 1II
‘53 20 + 55 70'232 1643 — 21 5830294 537+ 6 61286 133 — 26
9833 20 +1°35 71259 1645 — 4 144 63349 595 + 8 « 63349 137 — 30
582323 22 — 79 280 1645 + 17 6129°466 1062 — 7| ‘371 137 — 8
25'22 22 4120 72'255 16047 — 182425740552 o —'002 6238298 1253 — 21 93'341 195 — 1I5
25 22 +1°23 277 1647 + 4 94’542 109 + 28 42'307 1260 — I 364 195 + 8
36 22 +1°34 73'273 1649 — 10 5823208 167 — 19 6568271 1832 — 6| 6067°540 532 + 10
3634 23 —1°20 316 1649 + 33 52'418 226 — 16 292 1832 + 15 ‘562 532 4+ 32
50°31 24 — 75 64'302 250 — 13 69'407 1834 — 10 6160546 712 — 15
51°31 24 + °25 141 6088'562 703 — 9 72°255 1839 — 1I 6212222 812 — 22
6428 25 — 33 90’550 707 — I 73'380 1841 — 26 14331 816 + 19
30 25 — "29|2425525'272 O —'039 94’520 715 + 8| 7367288 3234 + 46| 6303271 988 + 63
6067°54 40 4+ ‘12 5716°636 263 — 15 6213'320 955 — 3 7623659 3684 — 28 7623227 3542 + 16
56 40 + ‘14 19'540 267 — 22 14331 957 + 18 57'322 3743 + 13 56281 3606 —* 7
93'53 42 — 93 94'564 370 + 67| 6567267 1670 — 14 "303 3606 + 15
‘55 42— ‘91 5821°456 407 + 40 68271 1672 o 155 57°294 3608 — 28
94'52 42 + ‘06 93364 3506 — 77 70253 1676 + 2 58345 3610 — 1I
‘54 42 + 08 6093'528 %781 + 15 275 1676 + 24|2425526°265 o —'o10
612057 44 — 94| -~ ‘549 781 4+ 36 71°259 1678 + 18 288 o+ 13 165
61’54 47 — ‘53| 6125'555 825 + 3I 73209 1682 — 12|  5740°530 395 o
6214'47 51 —1°69 76°444 895 — 7| 7622248 3801 + 24| 5834°355 568 — 14|2425442°385 o +-00b
42°29 53 — ‘92 466 - 895 + 15 23227 3803 + 13 6118'589 1092 — 8 5745'570 551 — 12
31 53 — "90| 6214215 947 — 68 58345 3874 — 17 29°444 1112 — 1 94'542 640 — 15
654043 75 — 26 331 947 + 48 "366 3874 + 4| 6212'442 1265 + 7 97308 645 — 1
6727 77— 47 38298 980 + 7 64'272 3836 — 31 "464 1265 + 29 329 645 + 20
29 77 — 45 65247 1017 + 37 . 35228 1307 + 11 99486 649 — 24
7622°23 155 — ‘23 67°350 1020 — 43 148 36°290 1309 — 12 ‘508 649 — 2
‘25 155 — ‘2I 6560°209 1435 — 19 312 1309 + IO 5803°351 656 — 11
2323 155 + 77 7623°485 2884 — 26|2425713'549 o —'o16 68:306 1368 4+ 2 ‘372 656 + 10
31 155 + "85 64251 2940 — 1 571 o+ 6|  6475'509 1750 o 26°454 698 — 19
‘61 155 +1°15 '272 2940 + 20 19'518 12 4+ 3 76°576 1752 — 17 ‘479 698 + 6
3536 156 — ‘62 ‘540 12 + 25 6568271 1921 + 9 62'265 763 + 24
3631 156 + 33 142 90’412 I35 — 9§ 69'321 1923 — 26 6176466 1334 + 15
5852418 280 4+ 17 ‘342 1923 — 5§ 6212222 1399 + 3
132 12425825362 o —'o12 58350 292 — I 70°425 1925 — 7 13°320 1401 + I
36°317 19 — 35 6123°615 827 — 11 ‘446 1925 + 14 6565472 2041 — 25
2425719°'518 0 4003 58328 57+ 19 56346 893 — 5 7623'270 3866 + 2 ‘494 2041 — 3
‘540 o+ 25 6090°571 459 — 2I 6218'323 1018 — 9 36289 3890 + 3 69'342 2048 —
20°563 2+ 23 6210226 666 4 26 6569°385 1726 — 2 364 2048 4+ 15
40'530 41+ 9 14215 673 — 29 ‘407 1726 4+ 20 158 70°425 2050 — 25
92°'247 142 — 21 237 673 — 7 70360 1728 — 19 ‘446 2050 — 4
268 142 o 18323 680 + 34 382 1728 +  3|2425713'549 o =—o1s ‘468 2050 + 18
04286 146 — 31 40224 718 — 22 73338 1734 — 16 571 o+ 7 73'209 2055 + 8
5821°456 199 — 16 ‘246 718 o '350 1734 + 5 19'518 10 + 16 ‘230 2055.+ 29
23°'499 203 — 22 66'327 763 + 79 7623'528 3852 — 13 97308 141 + 19 7658'345 4027 — 6
58'350 271 — 11| 6476554 1127 — 19 549 3852 + 3| 5822'257 183 + 28
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TABLE 11 (continued).
d t d d t d d ot d
175 2425822'257 290 +°022|2426212°353 275 —'021|2425797'308 111 +'OII 205 -
d ¢ d 63371 394+ 9 147237 276 + 28| 5823208 148 — 8| a t d
2425478239 0 —'00o9| 5026239 553 + 1| 6568202 469 — 183 25362 151 + 45|2425764'494 o +'oo7
5825°509 624 — 5| 6155594 1133 — 3 70253 470 — 58 53328 191 — 10 92009 62 — 12
53'328 674 — 12 61538 1148 + o9 ‘275 470 — 36 86220 238 — 42 5834377 154+ 8
57217 681 — 19| = 6213'342 1279 + 30 ‘339 470 + 28 242 238 — 20|. 60°236 211 + 2
239 681 4+ 3 10'260 1204 — 4 ‘360 470 + 49 6161°538 631 — 26 03364 284 + 4
58328 683 — =21 40'224 1347 + 1 ‘403, 470 + 92 6211284 702 — 17 6161538 875 — 4
350 683 + 1 66°305 1413 — 17 72'255 471 + 109 13409 705+ 7| 6212°353 987 — 12
62°265 690 4+ 20 68284 1418 — ‘16 18345 712 + 39 375 987 + 10
63'349 692 — 9|  6475'500 1942 — 5 189 39289 742 — 32 42'307 1053 — 7
371 692.+ 13 6570°403 2182 — 18 , 65'269 779 + 28 48232 1066 + 19
6160° 546 1226 + o9 ‘425 2182 +  4]2425745°570 o —'o14 6569'234 1213 — 30 6540°430 1710 — 16
6213°409 1321 + 3 7623'506 4845 + o 5803°372 102 — 14 256 1213 — 8 70'382 1776 — 13
46235 1380 — 6 35'361 4875 + 1 08472 111 — 14 277 1213 + 13 ‘403 1776 + 8
66°305 1416 + 30| 56°317 4928 — 2 6093°'549 614 + 23 7623°549 2718 + 11|. 7622°248 4004 — 1
6475°540 1792 + 14 6161°538 734 + 10 i 23°592 4097 — 19
6573°466 1968 — ¢ 183 6235228 -864 + 32 194 614 40097 + 3
‘488 1968 4+ 13 36°312 866 — 18] ‘635 4097 + 24
7623'502 3855 — 27]2425713°549 0 —'004 44249 880 — 142425716636 o —'028 56°281 41690 — 2
614 3855 — 5 5825225 203 + 24 65'247 917 + 17 92268 114 4+ 16
"635 3855 + 16 49'413 247 + 13| 6476'576 1290 — 26 97°535 122 — 2I 207
86220 314 — 29 6559°313 1436 — 24 6156300 663 + 35
178 ‘242 314 — 7 335 1436 — 2 6211284 746 — 14|2425478°239 o +ro12
6120589 740 + 44 67°267 1450 — 4| - 6480°493 1152 — 2 288 o+ 61
2425775566 o 4003 56'300 805 + 5 288 1450 + 17 ‘515 1152 4+ 20 5524294 81— 9
5821456 89 — 2 6211°284 905 — 10 60'536 1454 — 6 6569°321 1286 — .23 5745570 460 — 3
35°370 116 — 12 12°375 Q07 — 19 71'259 1457 + 21 ‘342 1286 — 2 91°462 539 —
50°337 145 o 13'476 9o9 — 18 280 1457 + 42 '385 1286 + 41 485 539 — 1
52418 149 + 18|  6565'472 1549 — 15 73°488 1461 — 16 73316 1292 — 6| 5823477 594 + 25
64280 172 + 19 68271 1554 + 34 ‘509 1461 + 5 7622248 2874 — 16| . 25248 597 + 53
6088°562 607 — 22 69'299 15560 — 38 7623°549 3314 — 14 86'220 7702 o
6120567 669 + 10 321 1556 — 16 199 ‘242 7702 + 22
53’542 733 — 18 385 1556 + 48 190 6213°409 1265 — 18
55616 737 — 7 70'403 1558 — 34 2425713'549  © +"037 48254 1325 — 45
6240'224 gor + 28 425 1558 — 12]2425790°412 o +o11 19'518 16 + 29 66°305 1356 — 10
6480°493 1367 — 12 *468 1558 + 31 08328 14 — 35 20584 19 — 25 73201 1368 + 1
515 1367 + 10| 7623659 3473 — 9 99'486 16 — 15 97°556 225 o 313 1368 + 23
6570°210 1541 — 23 36°289 3496 — 29| ‘508 16 + 7 98328 227 + 235 6475°509 1716 — 33
- 7622°227 3581 — 7 311 3496 — 7 5822257 56 4+ 6 5821°434 289 — 27 6561°504 1864 — 54
248 3581 + 14 58366 3536 + 48 93341 181 — 6 ‘456 289 — 5 ‘526 1864 — 32
56'281 3647 + 11 6003°549 533 — 2 6094'520 1020 + 12 70'232 1879 — 44
57'204 3649 — 7 185 6118589 577 + 12 6219'260 1354 — 6 253 1879 — 23
6212°442 742 + 20 41°291 1413 — 13 7622248 3689 + 25
79 2425524285 0 —'o19 48254 305 = o 313 1413 + 9 © 23°399 3691 + 14
5706566 334 + 11 73291 849 + 11 42397 1416 — 27 ‘442 3691 + 57
2425442385 0 —'03o| 5825'509 552 — 1| 7623'506'3223 — 15| 6303271 1579 — 38
5745548 488 — 32 64280 623 4+ 28 ‘528 3223 + 7 6569°256 2291 — 3 208
‘570 488 — 10 88277 667 + 16 ‘277 2291 + 18 .
5803°351 . 581 — 4 6004°520 1045 — 1 191 7623°377 5113 + 30|2425525'272 0 —'004
21°434 610 + 63 6129°444 1109 + 1 57°322 5204 —. 16 5720584 - 281 + 2
52°418 660 — 15 6213°476 1263 +  1|2425791°485 o +'o11 91°462 383 — 14
6088°540 1040 + 36 41291 1314 — 13 98328 13— 19 202 ‘485 383+ 9
6160°546 1156 — 21 ‘313 1314 + 9 5823208 60 + 10 94263 387 + 7
6213°409 1241 4+ 36 42°397 1316 + 2 35370 83 + 11|2425527'273 o —'o21 286 387 + 30
41°313 1286 — 15 6560234 1915 — 12 60214 130 + 4 ‘295 o+ 1 5885298 518 — 8
6480°493 1671 — 12 70°296 1917 — 42 63371 136 — 11 5792°434 463 -+ 16 6094°'520 819 + 8
6569°342 1814 o 7623°506 3847 + 42 6156°300 6go — 3 97556 472 — 15 6160524 914 — 16
.°364 1814 + 22 '57°294 3909 — 2 6212°353 796 + 4 5808472 491 + 2I 6236°290 1023 — 10
7623°549 3511 — 36 58'366 3911 — 21 6573°'466 1479 — 12 35370 538+ 6 68:284 1069 + 13
571 3511 — 1I4] ' 7623°571 3465 + 18 62'265 585 — 12 6486°'520 1383. + 7
‘502 3511 + 7 188 29895 3477 — 2 287 585+ 10| 6569212 1502°— 10
‘614 3511 + 29 56°317 3527 — 17 6123°391 1041 — 2 71280 1505 — 28
35383 3530 —  5]2425707'550 0 041 64272 3542 + 7| 6240246 1245 + 39 73380 1508 — 13
40’552 18 — 79 6475540 1656 — 14| . = ‘4021508 + 9
182 64494 31 o 193 6569°450 1820 — 14 7623°571 3019 — - 23
. ‘516 31 4+ 22 ‘471 1820 + * 7 56°281 3066 + 20
2425707550 0 —'006 75’566 37 + 59[2425719'518 0 —'022 "493 1820 + 29 58345 3069 — I
16636 23 — 153 5821456 62 + 60 ‘540 o o 73'423 1827 — 49 366 3069 + 20
39’587 81 ) 32377 68— 33 40'530 30 — 23 466 1827 — 6
75566 172 — 6 6076°600 201 + 59 ‘552 30— 3 7623659 3661 o 216
92'587 215 4+ 10 6120°567 225 — 28 75556 8o — 153 56°281 3718 — 17
95'351 222 4+ 6 55504 244 + 123 92°434 104 + 41 ‘303 3718 +  5|2425525°272 o —'oI4
5821434 288 — 10| 6212222 275 — 152 456 104 + - ‘317 3718 +- 19| 5764'494 345 — 31
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TABLE 11 (continued).
d t d d t d d t d ' d t d
2425764°516 345 —'009|2425791°462 6355 4001 2425864280 140 —'010|2425706°566 430 — 035 222
92247 385 — 16 97'308 666 — 15 6090°'550 613 — 25 ‘588 430~ 13 d T d
268 385 + s} ‘329 666 + 6 6123°593 682 + 8 . 64494 539 + 5|2425525°272 o —'o12
5803'351 401 — 8| 5823477 715 + 41 25'555 686 + 56 92609 592'-— 27 294 o+ 10
372 401 + 13 61242 786 — 31 55616 749 — 22 95351 597 + 60| 5792°587 425 — 20
21°434 ,427 + 46 85274 831 + 2o 6218'323 880 + 14 99’508 605 — 31 ‘609 425 + 2
456 427 + 68| 6076600 1190 + 29 63279 974 ol 5823477 650+ 39 94'542 428 + 48
60214 483 — 7 6212°442 1445 — 22 73291 995 — 34 6090°'550 1153 — 18 99'486 436 — 40
6067°540 782 — 23 42°307 1501 — I ‘313 995 — 12 6214'331 1386 + 22 ‘508 436 — 18
6156°300 910 — 24 66°305 1546 + 16 6480°493 1428 + 19 39289 1433 + 20 5832258 488 + 24
76°466 939 + 32 67'350 1548 — 5]  6569'428 1614 — 29|  6540°430 2000 + 41 35370 493 — 9
6240°224 1031 — 7 6480°'515 1948 — 6 ‘450 1614 — 7 73°273 2062 — 42 ‘392 493 + 13
‘246 1031 + 15 6561°504 2100 — 21 ‘471 1614 + 14 ‘295 2062 — 20 64'302 539 — 10
42'285 1034 — 27 ‘526 2100 + 1 70°'403 1616 — 11 6160°546 1010 — 23
‘307 1034 — § 60’514 2115 — 4 ‘446 1616 + 32 epochs not used: 6237°'294 1132 — 12
6570296 1507 — 17 73'273 2122 + 24|  7623'377 3817 — 3| 7623549 42'307 1140 — 31
7658345 3076 + 10 7367288 3612 — 6 35°361 3842 4+ 21 ‘592 44249 1143 + 24
‘310 3612 + 16 362809 3844 — 8 36°311 66327 1178 + 87
218 7635339 4115 — 12 311 3844 + 14| 9079°454 6569°407 1660 — 8
. 57'322 3888 — 25 ‘476 71280 1663 — 22
2425442°385 o —-o15 219 "498 7656303 3388 — 15
5719'518 520 + I 221 9104°480 332 3388 + 14
20563 522 — 20|2425797°308 o —'006 06538 '
‘584 522 4+ 1 ‘329 o + 15|2425478'239 o -o0oo ‘560
TABLE 12. .
JD. "R Jp. M Jp. PES Jp. mE Jp. R Jp.  RE
I d s d s d . Is 61 d s
d s | 24261294438 1'7 | 2427636'2804 2°5 | 2426161°5377 2°4 d s |2426240°3128 3°8
2425442°3847 7°0 562995 80 ‘3107 25 62183233 7'4 | 24255242627 275 3347 43
4276 63 3460 70 ‘3451 97 2848 279 42'3073 25
57075497 39 62102931 21 20 402239 33 262653 41 3973 57
‘57190 3°9 12°2217 12 2461 2'0 . 2882 38 6321277 4'7
40'5302 6’0 2435 4’1 | 2425442°3847 83 4172911 49 5706'5663 47 2786 57
65'4302 80 2654 34 ‘4276 4°9 ‘3129  3°3 ‘5882 61 *3010 2°5
92°'4344 2°5 2872 52 782876 ‘4 422851 24 1166365 2°5 65'2467 6°4
4555 572 ‘3533 6°3 55242627 54 3073 45 39’5871 5°3 2686 64
"*5868 8o: 3751  7°5 2848 373 . '3973 4'I ‘6091  6°4 672251 36
‘6089 63 ‘4420 8o 252723  4'5 652467 74 644943 477 ‘3276 477
945422 80 4636 7'5: 2945 6°1 2686 1072 5165 47 3495 25
5642 67 142154 471 57065663 29 663052 4'1 914624 40 732913  4'3
083281 70 2373 52 07'5497 69 3270 66 4846 25 ‘3130 477
58214345 379 3311 7°5 5719 II'X 6565°4721 2°9 975347 25 64765544 25
4563 572 3533 7'5: 19'5181  2°4 ‘4942 1°0 994857 64" 5760 477
234774 7'5 ‘4724 3°4 5401 49 7652'3391 12 ‘5077 61 6559'3347 25
4992 80 4172911 §5'2 205844 270 5826°4535 43 654721 70
524176  3°9 3129 25 654302 83 58 ‘4790 36 4942 5'1
‘4397 34 432896  6°3: ‘4455 4°9 513110 70 694284 36
583280 7’5 3114 70| . 926089 ‘o | 2425527°2729 5Ot 53'3275 7°© ‘4498 47
3498 7’5 64755004 75 5822°2574 ‘4 5764°4943  6°4: 633711 47 ‘4713 5'7
602143 75 ‘5395 7°5 232084 3'3 5165  6°4: 882772 40 4928 69
2362 75 65682708 2°5 2302 7°0 91'4624 6°4 6118'5666 47 ‘5143 6°4
622648 7'5 2032 43 253621 274 4846 45 5888 47 ‘5357 477
2866 6°0: 65702102  3°4 ‘5089 20 5822'2574 45 20°'5669 76 702102 47
642796 5°2: 2317 34 264535 12 23'4774 © 57 ‘5800 47 2317 4'3
‘3021 275! 2531 4'3 ‘4790 3°3 4992 6°4: 22'5698 76 2531 41
852740 39 2746 3°4 363171 479 363171 _5°0: © '5016 66 722552 2'5
2982 43 2061 5°2 3391 79 3391 [ 570 53°4740 - 40 2766 38
933414 2°5 3175 67 493914 29 61235928 84 ‘5422 70 73'4664 . 32
60885405  7°5: 3390 67 4132 4°I 6146 64 55'5939 47 4878 40
5623 572! 3605 7’5 6088'5405 172 556157 64 6157 47 5093 53
90°'5496 8’5 3819 75 5623 o 62133197 5°5 562995 2'5 76222267 43
- 5713 7°5 4034 75 . 90°5496 12 ‘3419 579 61°5377 2°5 2485 39
94'5200 63 4249 75 5713 24 4090 50 764437 7 23'4632 32
5418 47 4464 7'5 6123°3913 111 402461 64 4658 4'3: 4847 34
6123°3913 67 4678 52 4131 74 3128 5°3 62134090 53 5002 41
4131 80 4893 67 25'5549 7°9 3347 57 ‘4762 477 5276 53
'5928 43 ‘5108 67 '5770° 10°2 67°3495 570t 362900 47 5491 6'1
‘6146 20 ‘5322 6°3 60'5245 68 6486°5199 6°4 3118 6°1 ‘5706  6°4
28'5549 2'0 72°2552 39t 5464 3'3 6540'4296 50 382767 25 ‘5920 40
'§770 270 2766 67 61°5159 10 2085 47 6135 38
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TABLE 12 (continued).
JD. e JD. M JD. gy JD. Py JD. P JD. P
d s d s d .8 d s d s d s
. 24276236350 2°1 |2426088'5623 36 ]2425808'4502 9'4:|2425886°2417 [ 1'8 |2426303°2710 8'0: |24262402461 F
362804 ‘ 4°3 6153°4740 3°5 ‘4720 10°1: 6129°4433 38 65692338 60 3347 35
3107 53 562995 96 22°2574 10'1 4656 38 ‘2559 7'4 482325 [ 46
57°2941 40 ‘3460 10'5 6153'4740 101 61’5159 F ‘2774 77 2543 [ 46
62122435 38 ‘5422 86 | 5377 33 2989 64 6561'5043 F
70 2654 4’1 562995 87 6212°4420 F '3210  5'IL ‘5259 F
See B.A.N. No. 256 2872 53 - 3460 72 ‘4636 [ 18 70°3175 67 65'4721 40
additional minima: 3533 10°I 62142154 106 143311 [ 1°8 ‘3390 7°9 ‘4942 46
2429082°4125 3'6 3751 10°3 2373 95 3533 [1°8 3605 74 694928 3'5
4343 38 ‘4420 84 362900 101 482325 [1'8: 3819 64 5357 46
‘4636 6°3 ‘3118 10°1 63°3010 2°8 735093 50 73672882 40
83. 18°3233 10°'I 6476'5544 55 65'2467 [ 18 73672882  8°3 76232271 3°8
‘3451 88 6559'3129 8’3 2686 23 ~ ‘3100 %0 . 2485 37
2425442°3847 41 65692774 36 3347 76 76362894 38 76236135 63 ‘2700 4°I
57166147 73 2989 55 762102 84 | "3107 ‘6350 83 2915 46
- *6365 10°6 ‘3210 56 2317 96 80643317 F ‘6592 6°3: ‘3129 56
195181 46 3425 70 2531 92 ‘3531 278 3344 66
‘5401  5°8 ‘3640 86 *2746 16°1 162 3550 66
75'5660 36 ‘3854 098 2061 106 | F = invisible on ‘3774 F
90°3896 86 ‘4069 10°§ ‘3175 10°I good plate 24255242627 38 3988 66
‘4116 105 ‘4284 105 ‘3390 86 2848 40 ‘4203 F
932513 36 4498 9'9 ‘3605 84 152 5719°5181  5°1 ‘4418 F
58493914 72 ‘4713 75 3819 71 395871 46 4632 6'1
© ‘4132 80 ‘4928 63 4034 677 124257455484 5'I 6091 46 4847 66
5274176 11'1 5143 46 4249 5°5 75'5660 66 92°4344 3°5 ‘5062 F
‘4397 105 722766 46 732087 ' 5°5: 58302720 70 4555 41 5276 56
583280 10'5 7652°3391 9’0 2362 577 2038 5°9 5868 F ‘5491 5'6
3498 90 3529 73 7652°3391 10'I 32°3555  5°9 58252250 F 5706 576
61°2420 105 583446 41 . 3773 7’4 2482 F ‘5020 4°6
‘2642  9°5: : 122 602362 5°1 49°3914 37 642510 46
2860 10°3 96 6129°'4656 35°5 ‘4132 46 2725  3'8
642796 75 2425797'5347 28 56'2995 74 862199 F 80793395 46
‘3021 46 |2425794'5422 67 5565 28 ‘3460 676 2417 F
5926'2392 6°3 ‘5642 9’1 99'4857 [1°8 62132155 6°1 6093°5276 4°1 F = invisible on
‘2624 8o 97°3076 76 58503148 [ 1°8 142154 67 '5493 46 good plate
60765908 8°6 ‘32904 76 3368 [1°8 ‘2373 . 9'I 6236°2900 31
88'5405 66 5347 57 862199 [ 1°8 63032491  7'4 402239 F
TABLE 13.
n phase b;f::t' n phase b;gsl:t' n phase b:egs}s]t' n phase b;xegsl;n- 7 phase b:eg;}s"' n phase b:eg;xt- n phase b;fsls“. n phase P:g;t'
1 s s s s s variable + s
s 10 ‘834 7’1 | 10 668 113 | 10 504 26 | 10 ‘436 22 | 10 ‘446 ‘4’1 component 10 ‘059 10°6
10 ‘026 2°'1 | 10 ‘870 4'8 | 10 yo1 106 | 10 ‘535 38 | 10 473 33 | 10 480 59 s | 10 ‘098 106
10 ‘072 2'0 | 11 ‘910 32 | 10 727 92 | 10 560 39 | 10 498 54 | 10 '525 %3 | 12 ‘020 6°§ | 10 *135 1070
10 ‘112 22 | 11 ‘966 2'4 | 10 752 72 | 10 '597° 62 | 10 524 4’5 | 10 574 78 | 12 076 77 | 10 ‘180 107
10 ‘153 2°0 10 775 54 | 10 '624 56 | 10 ‘551 4'1 | 10 636 91 | 12 ‘135 6°3 | 10 "238 110
10 ‘178 22 2 10 ‘802 43 | 10 °644 68 | 10 '577 46 | 10 689 93 | 12 ‘185 6°9 | 10 278 97
10 ‘209 2°0 10 ‘839 42 | 10 672 7'1 | 10 605 6°'5 | 10 765 9’4 | 12 229 64 | 10 312 68
10 224 26 | 10 ‘025 78 | 10 ‘864 4'5 | 10 692 6°5 | 10 638 52 | 10 ‘825 97 | 12 273 5'Q'| 10 '345 41
to ‘245 24 | 10 ‘069 83 | 10 ‘894 52 | 10 720 %76 | 10 674 67 { 10 ‘895 10°I | 12 322 59 | 10 373 3O
10 269 2'4 | 10 ‘'too 83 | 10 ‘922 60 | 10 751 82 | 10 o5 58 | 11 971 102. | 12 302 4°3 | 10 ‘394 33
10 285 . 31 | 10 114 84 9 ‘951 65 | 10 778 84 | 10 732 7o 12 ‘440 3'1r | 10 ‘418 35
10 304 40 | 10 ‘139 8’3 9 ‘983 7'1 | 10 ‘806 88 | 10 766 67 6 12 '474 3'4 | 10 ‘444 3’5
10 322 3'5 | 10 "165 87 : 10 ‘845 84 | 10 706 67 12 ‘510 2'4 | IO ‘475 49
10 "343 3'1 | 10 "196 84 3 10 ‘899 88 | 10 "832 6°9 |single variable| 12 ‘545 26 | 10 "528 64
10 362 32 | 10 '231 93 . 10 ‘955 89 | 10 ‘863 7o oh 12 '588 33 | 10 '580 %9
10 ‘377 '2°9 | 10 '266 9'I | 10 023 92 11 ‘897 1 |Weleht 12 636 26 | 10 608 77
10 ‘400 -2°'4 | 10 ‘303 100 | 10 '068 g2 4 11 ‘944 70 | 39 ‘048 70 | 12 ‘689 34 | 10 636 7'I
10 437 21 | IO '344 106 | 10 ‘132 86 | 11 ‘988 68 | 37 ‘132 83 | 12 736 36 | 10 663 7’5
10 '538 22 | 10 ‘375 10'1 | 10 ‘189 9°2 | 10 ‘015 7°3 38 263 %77 | 12 782 3'3 | 10 604 84
10 '628 “2'3 | 10 414 99 | 10 ‘224 Q4 | 10 ‘045 74 5 39 348 59 | 12 ‘820 4't | 10 719 Q'O
10 667 2'4 | 10 ‘448 10°5 | 10 261 Q7 | 10 ‘096 74 37 415 50 | 12 ‘850 47 | 10 745 9O
10 ‘600 1'8 | 10 ‘474 105 | 10 '301 93 | 10 ‘133 71 | 10 ‘042 102 | 36 490 4°'5 | 12 ‘898 47 | 10 769 85
10 713 2'8 | 10 ‘500 107 | 10 342 93 | 10 ‘170 %72 | 10 ‘108 102 | 36 ‘580 3°1 | 12 932 6°3 | 10 ‘808 95
10 732 4’0 | 10 °526 103 | 10 ‘371 76 | 10 207 71 | 10 '192 107 | 37 ‘695 46 | 12 ‘978 6°4 | 10 ‘847 99
10 754 50 | 10 ‘555 11°3°| 10 "397 4°'9 | 10 256 %72 | 10 249 88 | 39 ‘814 63 11 '9o3 10°6
10 779 7' | 10 593 11'1 | 10 "425 2°5 | 10 ‘297 5°3 | 10 ‘300 272 | 38 ‘930 68 7 I1 ‘957 97
10 792 7'l | 10 621 II'I | IO ‘449 1'3 | 10 “334 2'9 | 10 "337 I'S 11 ‘988 98
"10 ‘812 76 | 10 647 11’8 | 10 478 17 | 10 385 1’5 | 10 389 272 10 ‘017 97 .

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


http://adsabs.harvard.edu/cgi-bin/nph-bib_query?1943BAN.....9..337F&amp;db_key=AST

FT943BAN. - C .07 T337F

376 LEIDEN B.A.N. 354
TABLE 13 (continued).
7 phase b;legsl;" n phase rb&gsl;t- n phase blr:fs}slt' n phase b;;gslsn' 7 phase b;;gs}sxt- n phase b:;lcgsls“' n phase b;legslsxt- n phase b;'g;t'
9 s s s s 26 s s
s 10 '320 1'3 | 10 ‘677 55 4 709 77 | 11 ‘977 10°6 s 10 '187 32 | 10 ‘556 57
10 '008 10°4 | 10 *352 12 | 10 707 6°2 5 727 4°5 10 ‘014 6°9 | 10 206 3°9 | 10 ‘592 6°3
10 ‘049 77 | 10 383 12 | 10 738 65 6 748 33 23 . 10 ‘033 6°9 | 10 '230 50 | 10 637 67
10 ‘072 9'I | 10 421 1'5 | 10 791 66 | 10 780 1’5 10 055 7'4 | 10 264 52 | 10 671 67
10 098 6°3 | 10 ‘448 14 9 ‘839 72 | 10826 1’1 | 10 016 34 | 10 '088 86 | 10 ‘316 54 |.10 ‘699 70
10 ‘134 68 | 10 ‘480 20 9 ‘882 %3 | 1081 11 |10 048 33 | 10 122 86 | 10 358 63 | 10 737 69
10 '153 6'6 | 10 "505 272 9926 73 | 10 ‘892 7 | 10 076 38 | 10 ‘152 89 | 10 414 677 | 10 781 70
10 ‘174 58 | 10 ‘526 2'1 9 '974 73 | 10 915 12 | 10 '116 4'9 | 10 '186 82 | 10 "445 65 | 10 ‘830 7'I
10 207 56 | 10 '553 18 10 '945 10 | 10 "144 52 | 10 219 90 | 10 ‘479 7o | 10 ‘873 74
10 230 49 | 10 '585 16 19 10 ‘984 7 | 10 ‘173 49 | 10 253 9’1 | 10 '538 71 | 10 '918 I
10 271 53 | 10 613 2'5 10 207 377 | 10 287 91 | 10 581 7'1 | 10 "941 69
10 ‘302 6°0 | 10 639 2°6 | 10 ‘017 130 21 10 236 36 | 10 322 9'3 | 10 625 73 9 '082 71
10 348 6'5 | 10 671 3°0 | 10 ‘047 130 10 '259 26 | 10 355 89 | 10 ‘682 73
10 '391 64 | 10 696 25 | 10 ‘084 12°9 | 10 016 87 | 1p 279 2°9 | 10 "393 98 | 10 731 74 43
10 ‘428 79 | 10 714 2'9 | 10 '133 112 | 10 '072 89 | 10 308 28 | 10 436 89 | 10 773 73
10 ‘450 78 | 10 731 32 | 10 ‘179 6'5 | 10 ‘114 93 | 10 320 29 | 10 466 9'3 | 10 ‘812 74 | 10 013 82
10 482 92 | 10750 33 | 10 204 38 | 10 '143 9'3 | 10 352 30 | 10 488 96 9 856 73 | 10 039 79
10 ‘506 8% | 10 781 3°4 | 10 ‘229 28 | 10 182 98 | 10 389 27 | 10 ‘521 9’5 9 "883 72 | 10 066 79
10 '528 9’1 | 10 ‘821 32 | 10 '253 28 | 10 '224 9’5 | 10 422 28 | 10 "544 93 9 '925 75 | 10 ‘098 '8
10 '565 97 | 11 ‘864 36 | 10 282 42 | 10 258 96 | 10 465 22 | 10 583 93 9 '977 73 | 10 ‘128 80
10 '599 100 | I1 ‘9o 34 | ro "313 56 | 10 290 98 | 10 ‘519 29 | 10 *617 95 10 ‘170 81
10 ‘640 105 | 11 ‘932 3'8 | 10 ‘344 62 | 10 324 94 | 10 '555 34 | 10 ‘644 96 37 10 ‘216 81
10 685 10'4 | 11 '959 33 | 10 369 70 | 10 ‘374 9'5 | 10 ‘608 49 | 10 ‘670 Q1 10 ‘250" 81
10 738 117 | 11 "985 38 | 10 °392 %2 | 10 417 96 | 10 657 55 | 10 708 92 | 10 ‘020 47 | 10 270 77
10 791 12°2 10 ‘420 76 | 10 '448 96 | 10 687 55 | 10 757 78 | 10 052 24 | 10 298 60
10 ‘833 11°0 17 10 '450 Q0 | 10 ‘483 977 | 10 720 47 | 10 787 477 | 10 088 7 | 10 '323 40
10 ‘879 11°3 10 '478 9’5 | 10 ‘522 9’5 | 10 762 34 | 10 ‘819 33 | 10 '129 ‘6 | 10 353 I3
9 '929 11'5 | 10 ‘009 5°3 | 10 ‘520 100 | 10 '566 99 | 10 ‘805 30 | 10 ‘855 34 | 10 ‘178 13 | 10 386 11
9 ‘968 102 | 10 ‘042 50 | 10 "558 10°9 | 10 "600 96 9 ‘855 31 9 ‘885 29 | 10 211 22 | 10 431 279
10 ‘109 48 | 10 "582 104 | 10 "625 Q6 9 ‘894 29 9 ‘909 40 | 10 234 28 | 10 469 3’5
13 10 ‘149 39 | 10 "606 10°9 | 10 '661 87 9 ‘931 27 9 '930 55 | 10 258 37 | 10 '496 40
10 ‘176 29 | 10 ‘630 1177 | 10 ‘693 59 9 '959 2°4 9 '952 577 | 10 282 32 | 10 532 49
10 ‘028 97 | 10 '202 34 | 10 658 119 | 10 726 39 9 '986 29 9 '989 68 | 10 312 36 | 10 '565 5°2
10 ‘072 102 | 10 '238 2'0 | 10 ‘692 124 | 10 761 42 10 '339 42 | 10 ‘504" '5°9
. 10 ‘113 10°4 | 10 277 2'3 | 10 728 12'1 | 10 708 44 24 32 10 ‘364 4'5 | 10 ‘633 62
10 ‘140 10°9 | 10 312 21 | 10 772 122 | 10 ‘828 60 10 '391 4’5 | 10 ‘672 6°3
10 ‘170 109 | 10 "347 3'I | 10 ‘812 12°9 | 10 ‘859 7'I | 10 ‘012 2'I | 10 ‘014 49 | 10 426 48 | 10 ‘702 66
10 214 100 | 10 391 3'4 | 10 ‘849 12°8 | 10 ‘890 75 | 10 ‘048 19 | 10 "054 60 | 10 ‘474 47 | 10 734 " 7'3
10 ‘244 72 | 10 447 38 | 10 ‘880 12°8 | 10 930 77 | 10 ‘082 34 | 10 ‘094 6°1 | 10 ‘504 54 | 10 761 7'I
10 279 42 | 10 ‘484 48 | 11 912 12°3 | 11 ‘970 76 | 10 ‘117 30 | 10 ‘133 69 | 10 537 5'I | 10 786 72
10308 32 | 10 ‘5290 48 | 11 ‘948 12°6 10 ‘151 477 | 10 168 73 | 10 '567 577 | 10 813 7'I
10 336 34 | 10 576 48 | 11 ‘983 129 22 10 ‘199 5'I | 10 ‘215 78 | 'I0 ‘504 5'4 9 ‘842 78
10 375 42 | 10 614 58 10 '234 62 | 10 258 80 | 10 ‘623 60 9 883 79
10 ‘408 44 | 10 650 5°5 20 10 ‘015 6'4 | 10 261 60 | 10 295 82 | 10 ‘654 54 9 ‘032 76
10 "434 50 |.10 688 5°5 10 ‘042 28 | 10 '292 74 | 10 336 84 | 10 704 61 9 '973 77
10 459 53 | 10 739 52 | 10 ‘020 12 | 10 077 18 | 10 "333 66 | 10 369 83 | 10 734 56
10 ‘490 6% | 10 779 51 | 10 '043 12 |'10 ‘117 29 | 10 "362 76 | 10 405 87 | 10 756 58 44
10 ‘516 65 | 10 ‘815 .54 | 10 066 10 | 10 ‘145 40 | 10 392 83 | 10 445 87 | 10 779 61
10 ‘551 76 | 10 ‘854 57 | 10 ‘095 13 | 10 ‘170 52 | 10 417 80 | 10 473 86 | 10 817 54 | 10 ‘102 44
10 ‘590 74 | 10 ‘889 56 | 10 ‘117 11 | 10 203 55 | 10 446 91 | 10 ‘500 877 | 10 ‘850 57 | 10 ‘163 46
10 628 83 | 10 923 55 | 10 ‘131 12 | 10 243 68 | 10 483 91 | 10 ‘540 86 | 10 ‘883 60 | 10 209 479
10 662 84 | 10 ‘949 55 | 10 ‘149 11 | 10 275 80 | 10 ‘509 89 | 10 ‘508 85 | 10 908 59 | 10 271 46
10 ‘691 86 9 ‘970 53 | 10 ‘175 16 | 10 ‘310 87 | 10 '536 90 | 10 643 86 | 10 ‘940 6'1 | 10 323 40
10 724 9’5 9 989 55 | 10 204 10 | 10 341 98 | 10 ‘563 97 | 10 689 87 | 10 ‘980 59 | 10 "368 24
10 760 96 10 '231 10 | 10 "370 102 | 10 601 97 | 10 740 86 10 "407 1°0
10 782 93 18 10 '252 10 | 10 ‘405 II'2 | 10 630 96 | 10 776 84 41 10 "444 I'4
10 ‘811 96 10 271 ‘9 | 10 '436 10'5 | 10 ‘657 100 | 10 799 83 10 ‘480 2'I
11 ‘843 94 | 10 ‘018 83 | 10 ‘292 1°'r | 10 468 11’2 | 10 683 95 | 10 ‘834 77 | 10034 73 | 10 "534 28
11 ‘890 98 | 10 ‘095 80 | 10 316 ‘9 | 10 *502 11'3 | 10 ‘608 94 | 10 ‘861 59 | 10 088 75 | 10 '596 3
IT ‘045 99 | 10 ‘180 82 | 10 '345 9 | 10 533 11’5 | 10 722 97 | 10 ‘894 49 | 10 ‘138 7'3 | 10 641 36
11 ‘985 102 | 10 235 82 | 10 390 1T | 10 '562 12'I | 10 739 9'I | 10 '925 3'8 | 10 ‘178 '7'1 | 10 724 379
: 10 291 82 | 10 423 1'3 | 10 '589 12°4 | 10 762 96 9 ‘9056 4°'r {10 220 70 | 10 776 41
14 10 339 83 | 10 454 5 | 10 ‘620 12’1 | 10 789 9’4 9 981 41 | 10 242 66 | 11 ‘837 42
v | 10 386 %9 | 10 483 ‘8 | 10 667 1179 | 10 ‘813 98 10 279 52 | 1I ‘935 44
10 ‘020 37 | 10 438 65 | 10 ‘514 7 | 10 707 122 | 10 ‘845 88 33 10 ‘300 46
10 ‘051 35 | 10 469 44 | 10 ‘548 16 | 10 737 12°6 9 ‘879 8o 10 '323 36 45-
10 ‘087 38 | 10 498 1°'I | 10 579 I'5 | 10 ‘777 II'9Q 9 ‘920 58 | 10 "o12 64 | 10 347 28
10 ‘127 36 | 10 525 1'8 | 10 ‘612 1°3 | 10 819 I2'I 9 952 42 | 10 '049 39 | 10 '370 26 | 10 012 7'3
10 ‘160 27 | 10 ‘551 27 6 ‘637 31 | 10 ‘849 11'8 9 '982 28 | 10 081 24 | 10 410 22 | 10 '046 8o
‘1o '188 30 | 10 '580 37 6 ‘652 42 | 10 ‘879 12°4 10 ‘112 23 | 10 455 43 | 10 073 82
10 °239 2'TI | 10 '624 44 8 ‘670 72 | 10 '91I4 120 10 ‘136 2'3 | 10 ‘495 51 | 10 '009 82
10 282 20 | 10 652 55 5 ‘692 10'5 | 10 '946 117 | 10 164 30 | 10 526 53 | 10 ‘129 . 82
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TABLE 13 (continued).
nophase S| phase DHERC) e L phase OHERC| y phase SN pase PHERC iy phase | g phase PrSh
s s s s 63 s s s
10 '163 89 | 10 *376 51 | 10 *807 6°4 | 10 "885 44 s 10 ‘300 27 | 10 489 13 | 10 364> 55
10 ‘193 8% | 10 ‘418 52 | 10 ‘844 66 | 10 ‘909 47 | 10 ‘030 62 | 10 336 26 | 10 ‘516 18 | 10 454 7'3
10 246 89 | 10 ‘449 577 | 11 ‘870 6'5 | 10 '939 46 | 10 064 62 | 10 367 31 | 10 '535 I'8 | 10 '588 84
10 280 92 | 10.°479 62 | 11 ‘904 6°4 9 '963 45 | 10 093 69 | 10 '396 34 | 10 ‘561 2'4 | 10 ‘674 87
" 10 319 9'5 | 10 ‘505 6°4 | 11 ‘043 6°3 9’990 50 | 10 ‘122" 73 | 10 435 32 | 10 '588 24 | 10 799 90
10 344 96 | 10 ‘539 6'5 | 11 ‘983 6°4 10 '149 72 | 10 '478 32 | 10 ‘641 279 9 ‘877 94
10 381 9°3 | 10 '574 66 61 10 '187 71 | 10 '522 30 | 10 684 33 9 972 9'4
10 ‘410 96 | 10 618 %73 58 10 243 78 | 10 ‘568 34 | 10 715 38
10 ‘441 96 | 10 ‘658 7'I 10 ‘011 2'4 { 10 '293 80 | 10 615 38 | 10 750 40 | J.D. 2426218
10 '471 9'4 | 10 694 7'5 | 10 ‘032 21 | 10 037 24 | 10 ‘348 81 | 10 677 39 | 10 792 44 — 9165
10 491 977 | 10 740 7'5 | 10 074 22 | 10 ‘052 24 | 10 "392 82 | 10 729 39 | 10 824 49
10 '518 98 | 10 785 76 | 10 '096 2'1 | 10 074 22 | 10 424 83 | 10 766 39 | 10 ‘853 50 | 10 ‘031 72
10 '542 97 | 10 ‘840 78 | 10.'124 19 | 10 '105 2'4 | 10 450 81 | 10 ‘800 41 | 10 ‘883 50 | 10 075 52
10 '577 10'4 | 10 ‘882 75 | 10 ‘153 18 | 10 131 26 | 10 486 79 | 10 ‘857 36 9 '9Ir 52 | 10 'IIXI 2'I
10 ‘606 96 | 11 ‘940 %77 | 10 ‘170 1'8 | 10 ‘152 2°8 | 10 "534 81 | 10 ‘896 40 9 935 48 | 10 ‘149 23
10 632 95 | 11 ‘988 74 | 10 ‘190 2'0 | 10 175 3°3 | 10 600 7'9 | 10 ‘927 37 9 '964 50 | 10 '186 31
10 656 92 10 217 1°3 | 10 '200 42 | 10 648 84 | 10 965 3'1 9 ‘990 5°'5 | 10 226 4°9
10 682 93 53 10 248 14 | 10 '229 50 | 10 694 81 | 10 988 22 10 268 58
.10 711 778 10 286 22 | 10 262 6°'5 | 10 739 68 74 10 314 6°6
10 741 3'8 | 10 031 81 | 10 314 17 | 10 293 6°4 | 10 764 4°3 69 mean curve | 10 382 70
10 765 2°9 | 10 073 80 | 10 337 19 | 10 319 52 | 10 797 8 . 10 ‘424 78
10 793 12 | 10 '103 %76 | 10 '363 2'5 | 10 342 4’1 | 10 ‘828 ‘g | IO OI2 6's | 10 ‘023 "90 | 10 474 77
10 ‘821 26 | 10 ‘140 80 | 10 400 18 | 10 370 33 | 10 853 18 | 10 034 6'5 | 15 069 g0 | 10 540 83
10 846 34 | 10 181 78 | 10 426 22 | 10 401 279 | 10 875 23 | 10 086 66 | 15 ‘104 88 | 10 608 83
9 ‘874 31 | 10 208 79 | 10 443 22 | 10 439. 25 | 10 ‘895 3°4 | 10 II5 7L | 10 ‘150 9’5 | 10 661 89
9 901 50 | 10 ‘242 78 | 10.°460 19 | 10 476 =25 | 11 ‘917 40 | IO 'I3I° 66 | 16 ‘193 90 | 10 712 92
9947 59 | 10 274 80 | 10 487 13 | 10 '508 27 | 11 '940 41 | IO "180 6:8 10 233 84 | 10 784 94
9 982 72 | 10304 76 | 10 511 16 | 10 535 26 | 11 976 52 | IO 216 6‘6 10 274 89 | 10 ‘866 9o
10 334 80 | 10 *531 17 | 10 '561 2°6 10 260 70 | 15 ‘303 70 |10 '928 90
48 ° 10 376 81 | 10 '556 20 | 10 "599 2°8 64 10 '301 6°9 | 10333 56 | 7 ‘975 89
10 ‘414 76 | 10 ‘509 1'8 | 10 636 25 ' 10 336 65 | 10 350 64
10 "021 127 | 10 451 50 | 10 ‘630 2'1 | 10 672 26 | 10 018 83 | IO '379 68 | 10 387 42 75
10 ‘074 13'T | 10 480 26 | 10 653 16 | 10 ‘606 29 | 10 051 83 | 10 420 66 | 16 416 272
10 ‘124 13°4 | 10 '504 1'I | 10 '6%8 14 | 10 717 32 | 10 "074 86 | 1O 455 69 | 10 ‘446 2'9 | 10 ‘019 II'4
10 ‘162 13'4 | 10 '530 6 | 10 707 18 | 10 745 33 | 10 ‘104 84 | 10 483 65 | 10 472 19 | 10 "051 115
10 205 13’1 | 10 '557 ‘8 | 10.747 22 | 10 784 34 | 10 ‘142 88 | 10 °524 7'I | 10 ‘503 4’1 | 10 ‘083 II'O
10 ‘253 13'3 | 10 597 1'8 | 10 785 2'1 | 10 ‘811 32 | 10 183 8% | I0 562 62 | 10 ‘3530 45 | 10 ‘108 114
10 206 13'3 | 10 633 28 | 6 ‘809 28 | 10 848 30 | 10 212 8% | 10 603 54 | 10 ‘557 59 | 10 "142 103
10 336 13°3 | 10 ‘656 41 6 ‘838 58 | 10 ‘893 28 | 10 243 85 | I° 643 4'I | 10 ‘503 60 | 10 '173 64
10 '365 13°4 | 10 684 477 | 6 ‘866 64 | 10 923 30 | 10 274 88 | 10 680 36 | 10 628 63 | 10 203 21
10 "416 13’5 | 10 707 5O 6 ‘890 58 | 10 ‘950 2'5 | 10 "311 89 | 19 712 35 | 10 *655 6'8 | 10 234 -8
10 ‘463 13'4 | 10 735 52 6 907 4'4 | 10 '975 30 | 10 '349 88 | 10739 34 | 10 681 7’1 | 10 269 23
10 ‘505 12°6 | 10 767 60 6 ‘936 22 7 '993 2°5 | 10 "374 86 | IO 761 4T | 10 704 80 |10 291 26
10 ‘544 7°8 | 10 ‘805 6°4 | 10 968 22 : 10 ‘407 85 | 10 790 4’5 | 10 741 74 | 10 "325 41
10 ‘572 38 | 10 ‘839 66 62 10442 83 [ 10 833 52 | 10 81 8o | 10 353 48
10 '506 33 | 10 878 70 59 10 ‘477 80 | 10 807 53 | 10824 84 | 10 301 57
10 "625 37 | 10 ‘906 7°3 , 10 022 50 | 10 516 74 | 10 900 60 | 15 -862 83 | 10 "422 66
10 644 46 | 10 '943 78 | 10 032 48 | 10 ‘055 49 | 10 "548 51 | 10925 59 | 10 ‘900 85 | 10 455 68
10 677 54 | 11978 77 | 10 004 44 | 10 085 55 | 10 ‘588 23 | 9962 55 | 11 '933 90 | 10 490 777
10 700 69 10 ‘129 4'4 | 10 ‘118 53 | 10 637 42 o 11 ‘978 9o | 10 ‘533 81
10 740 8o 57 10 ‘150 49 | 10 ‘149 50 | 10 678 3°8 seel7'3AN 10 '563 0’4
10 776 90 10 ‘178 49 | 10 ‘186 5’5 | 10 716 479 No. 256 J.D. 2425442 |.10 '501 9’5
10 805 96 | 10 016 67 | 10 209 51 | 10 228 53 | 10 756 3O $ 25 — 5808 10 "609 10°2
10 ‘840 11°0 | 10 '071 6'5 | 10 238 49 | 10 '284 6'0 | 10 796 6°3 72 10 633 08
10 ‘871 11'6 | 10 ‘120 6°6 | 10 275 47 | 10 324 577 | 10 ‘834 65 5 029 64 | 10 ‘649 10°6
10 ‘go1 11'6 | 10 ‘157 66 | 10 302 4'7 | 10 "352 5'9 | 10 ‘877 7'3 | 10 ‘015 5'3 5 ‘085 33 | 10 676 10°2.
10 '929 122 | 10 ‘196 5°6 | 10 *328 41 | 10 396 62 | 10 ‘906 81 | 10 ‘047 5°5 5 166 4’5 | 10 704 104
10 ‘952 II7 | I0 245 2°'9 | 10 '350 377 | 10°°440 57 | 10 '932 7'3 | 10 072 52 5 '346 70 | 10 737 10°8
9 ‘981 124 | 10 284 16 | 10 382 2'6 | 10 486 60 9 '961 74 | 10 ‘093 4'8 5 426 74 | 10 778 10°8
10 ‘312 1'I | 10 ‘409 26 | 10 *528 60 9 987 76 | 10 ‘119 54 5 '516 78 | 10 818 108
50 10344 2'tr | 10 ‘441 18 | 10 '565 59 10 ‘147 53 5 ‘634 88 | 10 ‘844 108
10 ‘371 27 | 10 468 1°4 | 10 "600 54 67 10 ‘178 5°5 5 741 877 | 10 868 10'9
10 '036 78 | 10 397 33 | 10 ‘508 1'8 | 10 ‘653 29 10 ‘208 5% 5 803 83 | 10 ‘898 rr1'1
10 ‘076 %7°8 | 10 426 33 | 10 '545 22 | 10 691 21 | 10 012 17 | 10 "233 59 6 ‘907 87 | 10 '938 11'3
10 ‘106 7°3 | 10 ‘473 42 | 10 ‘573 25 | 10 719 14 | 10 032 1'4 | 10 259 57 9 ‘978 10'4
10 ‘137 6'0 | 10 ‘510 49 | 10 605 27 |'10 751 20 | 10 056 10 | 10 282 52 | J.D. 2425821
10 ‘171 38 | 10 ‘544 54 | 10 649 32 | 10 ‘808 28 | 10 'ogo ‘9 | 10 309 31 — 6214 76
10 206 20 | 10 '582 58 | 10 685 38 | 11 ‘864 3'5 | 10 ‘324 10 | 10 346 18
10 ‘234 14 | 10 *629 61 | 10 722 34 | 11 'gox1 36 | 10 '156 1'5 | 10 376 1'1 9 ‘067 80 | 10 039 53
10 267 14 | 10 679 58 | 10 760 37 | 11 '940 40 | 10 ‘192 18 | 10 407 8 90 ‘131 51 | 10 ‘080 52
10 294 27 | 10 *720 63 | 10 798 38 | 11 982 47 | 10 220 22 | 10 429 71O 9 '212 17 | 10 ‘134 577
10 333 36 1 10 766 65 | 10 ‘844 41 10 263 25 | 10 456 10 | 10 282 4’4 .| 10 213 54
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TABLE 13 (continued).
n phase b;'fs]s"t' n phase b:;:egsl:t- n phase b;‘eils"' n phase b:cgs?t' n phase b;::gs?t- n phase b;;gsl;t' n phase b:egs:‘t' n phase b:eil;t'
| s : s s 88 s s s s
10 295 5% | 10 ‘835 42 | 10 ‘081 18 s 10 ‘608 25 | 10 753 92 | 10 ‘840 67 | 10 ‘907 20
10 354 56 | 10 ‘855 33 | 10 '103 19 | 10 025 36 | 10 643 20 | 10 785 98 | 10 ‘866 67 | 10 ‘945 2z'0
10 ‘422 5% | 10 ‘888 33 | 10 ‘138 20 | 10 ‘064 32 | 10 674 20 | 11 ‘822 101 | 10 ‘892 60 9 ‘978 17
10 ‘473 54 | 10 912 43 | 10 ‘178 20 | 10 ‘090 33 | 10 714 2'9 | 11-'865 105 9 ‘930 42
10 '548 " 56 9 '945 53 | 10 212 22 | 10 ‘115 36 | 10 747 30 | 11 "go7 102 9 980 2'3 109
" 10 ‘614 45 9 986 68 | 10 245 23 | 10 ‘142 36 |'10 777 34 | 11 '940 105
10 ‘650 .39 10 267 21+ 10 ‘187 38 | 10 ‘819 28 | 11 '976 106 after 10 ‘012 '§'O
10 ‘682 16 8o 10 ‘318 23 | 10 246 34 | 10 ‘856 38 J.D. 7000 | 10 "055 40
10 713 17 10 '357 19| 10 318 36 | 11 "914 38 96 10 ‘102 2°'8
10.7738 13 | 10 014 66 | 10 ‘390 23 | 10 443 38 | 11 '975 40 5 ‘007 ‘9 | 10 "157 3'1
10 770 2°3 | 10 038 6°2 9 413 37 | 10 "548 38 10 'o17 38 | 10 "156 '3'9 | 10 200 36
10 ‘802 37 | 10 078 6°9 5 ‘426 49 | 10 615 31 91’ 10 '04I 42 | 10 ‘256 52 | 10 237 44
10 ‘832 40 | 10 ‘111 57 5 437 78 | 10 ‘659 24 . 10 ‘080 4’1 | 10 '335 02 | 10 278 4’5
10 ‘866 46 | 10 ‘159 63 | 5 444 0906 | 10 ‘692 16 | 10 021 4’5 | 10 ‘120 40 | 10 417 6°5 | 10 ‘311 49
10 ‘897 4’1 | 10 210 5§'5 5 453 10°I | 10 717 1'4 | 10 057 28 | 10 ‘158 42 | 10 511 67 | 10 336 52
10 ‘929 4'3 | 10 241 5O 5 ‘463 104 | 10 740 1'4 | 10 ‘089 16 | 10 ‘189 38 | 10 '583 68 | 10 "363 51
9 ‘951 44 | 10 267 52 5 "470 100 | 10 768 16 | 10 ‘126 20 5 234 79 | 1o 664 68 | 10 "393 51
-9 985 48 | 10 290 5°3 5 478 80 | 10 ‘807 24 | 10 "161 3’0 5 256 98 | 10 762 66 | 10 414 54
10 ‘316 46 5 484 71 | 11 ‘850 29 | 10,7186 3°1 5 268 102 | 10 ‘865 66 | 10 433 53
77 10 '335 42 | 5491 4’5 | 11 ‘8o 29 | 10 217 41 | 5276 97 | 5 '922.°6'1 | 10 456 54
10 '355 3'3 | 10 512 31 | II '930 29 | 10 246 44 | 5280 83 | 5958 38 | 10 476 54
10 013 41 | 10 384 33 | 10 ‘547 20 | 11 '973 3°3 | 10 267 47 | 5 ‘305 63 10 '500 5°4
10 ‘051 4'2 | 10 416 36 | 10 582 24 10 291 52 | 10 318 48 103 10 '529 5§
10 '093 5§52 | 10 455 32 | 10 "615 18 89 10 "313 49 | 10 337 4'I 10 '563 56
10 ‘136 56 | 10 487 37 | 10 643 19 10 "332 55 | 10 *350 39 | 10 ‘043 4'I | 10 ‘597 5°6
10 ‘171 §°'5 | 10 '512 27 | 10 664 18 | 10 013 70 | 10 353 54 | 10 363 43 | 10 ‘134 38 | 10 638 56
10 '209 56.| 10 542 40 | 10 687 18 | 10 045 .79 | 10 384 577 | 10 302 4’1 | 10 ‘189 36 | 10 687 56
10 254 57 | 10 582 41 | 10 725 15 | 10 092 74 | 10 423 64 | 10 415 4’1 | 10 '234 3°'I | 10 724 56
10 ‘284 62 | 10 ‘616 50 | 10 743 18 | 10 '137 7°8 | 10 456 6'3 | 10 437 40 | 10 '259 22 | 10 766 55
10 ‘316 60 | 10 653 48 | 10 7560 22 | 10 "168 79 | 10 486 6°3 | 10 454 39 | 10 289 19 | 10 ‘810 56
10 ‘359 60 | 10 679 48 | 10 776 2'1 | 10 187 78 | 10 ‘516 62 | 10 490 39 | 10 '323 18 | 10 ‘860 54
10 ‘409 60 | 10 717 52 | 10 791 19 | 10 222 77 | 10 ‘543 67 | 10 '526 4'1 | 10 355 27 | 10 ‘947 54
10 455 59 | 10 759 54 | 10 ‘810 18 | 10 259 79 | 10 564 68 | 10 ‘557 41 | 10 381 30 | 11 ‘982 56
10 488 61 | 10 796 56 | 10 ‘829 18 | 10 288 78 | 10 '595 6°9 | 10 ‘504 41 | 10 409 3O
10 ‘527 61 | 10 ‘820 62 | 10 ‘853 22 | 10 '316 76 | 10 660 6'9 | 10 627 42 | 10 463 34 110"
10 '569 59 [ 1x ‘857 53 | 10 9goo 19 | 10 ‘350 83 | 10 694 %0 | 10 671 4°'I | 10 531 3°4
10 642 62 | 11 ‘873 59 | 10 '940 20 | 10 389 83 | 10 720 677 | 10 704 40 | 10 '596 37 | 10 016 25
10 '693 '5°3 | 11 '908 6°2 | 10 000 2'0 | 10 430 85 | 10 751 67 | 10 729 40 | 10 636 38 | 10 ‘042 32
10 737 25 | 1T '943 66 10 '463 80 | 10 780 65 | 10 754 4°'1 | 10 ‘691 3'8 | 10 064 3'I
10 771 9 | 11 ‘975 6°2 83 10 ‘496 77 | 10 ‘812 66 | 10 780 4'1 | 10 733 36 | 10 ‘095 30
10 ‘806 1'I 10 '520 76 | 10 ‘844 69 | 10 ‘814 39 | 10 781 36 | 10 "121 38
10 ‘842 17 82 10 ‘013 74 | 10 554 54 | 11 ‘873 72 | 10 ‘856 39 | 10 ‘835 40 | 10 ‘164 38
10 ‘871 2'1 10 ‘056 72 | 10 ‘583 3°1 | 11 ‘916 6'9 | 10 ‘883 39 | 11 ‘902 4’1 | 10 219 45
10 ‘899 29 | 10 ‘018 62 | 10 087 77 | 10 ‘610 30 | 11 ‘953 7'I | 10 '909 4°'I | 11 ‘955 39 | 10 ‘265 47
10 ‘927 30 | 10 '066 59 | 10 "125 7'5 | 10 ‘642 2°8 | 11 ‘98 6°0 | 10 936 45 10 332 48
10 ‘957 36 | 10 ‘125 59 | 10 '156 76 | 10 675 3'5 10 'gbo 38 105 10 ‘388 49
10 ‘983 43 | 10 '162 6°3 | 10 '186 76 | 10 605 37 95 10 ‘987 40 10 ‘440 48
10 ‘196 6'4 | 10 232 7'3 | 10 725 5O 10 012 " 1'6 | 10 "479 48
78 10 236 58 | 10 262 75 | 10 756 4°9 | 10 ‘025 10°5 100 10 ‘047 17 | 10 ‘520 47
10 280 58 | 10 291 78 | 10 785 53 | 10 "063 10°0 before 10 ‘089 14 | 10 '§77 50
10 ‘021 74 | 10 426 59 | 10 '331 76 | 10 ‘808 62 | 10 "086 100 J.D. 7000 10 ‘129 16 | 10 612 47
10 ‘040 77'7.| 10 370 46 | 10 363 74 | 10 ‘840 60 | 10 '112 99 10 ‘164 22 | 10 ‘664 49
10 ‘072 78 | 10 408 20 | 10 391 56 | 10 ‘861 62 | 10 "135 11'0 | 10 016 2'0 | 10 200 2'3 | 10 697 5O
10 ‘102 85 | 10 437 15 | 10 417 43 | 10 ‘8go 67 | 10 '162 10°8 | 10 052 2'I | 10 ‘242 30 | 10 742 5O
10 ‘151 89 | 10 468 19 | 10 449 36 | 10 '919 70 | 10 "198 11°3 | 10 '082 28 | 10 273 31 | 10 ‘800 46
10 188 90 | 10 499 2°4 | 10 488 38 9 '955 7°1 | 10 236 109 | 10 ‘123 39 | 10 ‘308 30 | 10 ‘854 28
10 226 91 | 10 '538 27 | 10 ‘518 44 9 981 73 | 10 278 72 | 10 ‘163 4'3 | 10 350 30 | 10 ‘889 17
10 268 92 | 10 '571 34 | 10 ‘544 45 10 ‘307 38 | 10 208 53 | 10375 27 | 10 ‘921 17
10 ‘322 92 | 10 '597 39 | 10 ‘567 50 90 10 339 12 | 10 248 5§55 | 10 410 2'§ 9 '955 2°3
10 ‘343 90 | 10 634 4'5 | 10 596 5°3 10 '366 16 | 10 289 60 | 10 448 20 9 ‘986 2°4
10 377 93 | 10 674 45 | 10 624 56 | 10 023 3’5 | 10 °397 22 | 10 '324 62 | 10 471 2'1
10 ‘413 93 | 10 716 51 | 10 652 58 | 10 081 42 | 10 431 32 | 10 355 6°3 | 10 507 1'4 111
10 '450 9'5 | 10 752 5°4 | 10 "688 6°5 | 10 ‘130 42 | 10 457 3'5 | 10 396 64 | 10 ‘544 18
10 ‘498 9°4 | 11 780 53 | 10 735 '6'5 | 10 ‘164 42 | 10 480 48 | 10 439 6'5 | 10 584 1'8 | 10 016 15
10 533 94 | 11 ‘841 57 | 10 780 6'8 | 10 ‘199 40 | 10 510 48 | 10 °492 67 | 10624 1'8 | 10 ‘054 22
10 '574 9'5 } 11 ‘894 58 | 10 ‘816 74 | 10 262 42 | 10 ‘552 59 | 10 543 6°9' | 10 665 21 | 10 097 27
10 616 9'5 | 11 ‘944 60 |. 10 ‘848 72 | 10 335 40 | 10 '587 6'9 | 10 '581 69 | 10 706 24 | 10 132 25
10 665 96 | 11 ‘981 61 9 ‘87 73 | 10 ‘401 38 | 10 ‘614 68 | 10 ‘609 64 | 10 ‘740 28 | 10 ‘166 35
10 706 9’5 9 '902 75 | 10 '441 42 | 10 ‘643 80 | 10 648 67 | 10 767 32 | 10 228 3'8
10 745 98 83 90 '045 74 | 10 488 38 | 10 678 82 | 10 708 68 | 10 ‘803 2'8 |10 276 40
10 770 9’4 9 979 76 | 10 "534 277 | 10 701 84 | 10 769 66 | 10 ‘834 29 | 10 308 42
" 10 ‘800 80 | 10 ‘044 20 |- 10 ‘576 26 | 10 729 9'1 | 10 ‘809 67 | 10 ‘877 25 | 10 340 41
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"TABLE 13 (continued).
n phase b::eg:;t' n phase b;fsl;"' n phase b;;gs};t' n phase b:egs}s)t' n phase b;legs?t' n phase b;;g;lslt- n phase b;legslsn' 7 phase b:fsl;t"
s 118 s s s s I41 s
10 '377 44 s 4 ‘190 33 | 10 789 3°¢4 | 10 388 51 | 10 669 3°9 s | 10 '147 41
10 ‘414 4°'3 | 10 016 58 4 205 30 | 10821 36 | 10 417 571 | 10 708 46 | 10 018 28 | 10 "177 36
10 "472 4’1 | 10 048 57 5 255 1'5 | 10 857 42 | 10 '446 50 | 10 747 s§'1 | 10 059 26 | 10 218 32
10 ‘539 43 | 10 092 59 | 10 291 7 | 10 ‘891 4'4 | 10 489 52 | 10 782 51 | 10 '093 2'5 | 10 251 2°5
10 '588 44 | 10 ‘130 60 | 10 325 7 9 ‘922 40 | 10 ‘530 44 | 10 ‘817 54 | 10 ‘121 27 | 10 279 29
10 637 44 | 10 '165 60 | 10 363 6| 9 ‘952 43 | 10 553 37 | 10 851 52 | 10 "155 27 | 10 '306 32
10 678 4'5 | 10 ‘189 58 | 10 392 8 9 985 46 | 10 '586 27 | 10 ‘887 48 | 10 ‘197 30 | 10 ‘338 41
10 728 44 [ 10 224 358 | 10 418 8 10 ‘620 19 | 10 'goo 48 | 10 ‘237 30 | 10 370 4'5
10 ‘805 4'3 | 10 263 59 | 10 443 1O 125 10 ‘642 1'8 | 10 ‘911 4’5 | 10 ‘273 30 | 10 303 42
11 ‘866 38 | 10 '304 6'1 | 10 468 6 . 10 661 18 | 10 '929 4’4 | 10 309 32 | 10 419 43
I1 '922 10 | 10 349 60 | 10 487 6 | 10 034 6'1 | 10 ‘690 24 | 10 ‘945 37 | 10 ‘345 32 | 10 450 42
11 ‘977 10 | 10 392 6'1 | 10 '5122 7 | 10 ‘110 61 | 10 718 28 | 13 "985 38 | 10 '375 32 | 10 484 46
10 ‘426 60 | 10 538 ‘8 | 10 ‘162 6°3 | 10 740 3'I 10 406 29 | 10 ‘515 4'5
114 10 462 60 | 10 '558 ‘6 | 10 200 62 | 10 770 3'I 132 10 ‘440 277 | 10 ‘553 47
10 ‘505 38 | 10 585 ‘8 | 10 237 63 | 10 ‘800 32 10 ‘468 2'0 | 10 ‘593 50
10 ‘022 32 | 10 535 1'5 | 10 618 '8 | 10 273 61 | 10 ‘820 33 | 10 ;018 70 | 10 "497 1'5 | 10 '632 47
10 ‘055 33 | 10 573 2 | 10 661 7 | 10 318 56 | 11 ‘845 37 | 10 ‘044 66 | 10 ‘519 1'8 | 10 673 5'I
10 ‘082 32 | 10 ‘603 6 | 10 ‘691 10 | 10 361 38 | 11 ‘876 40 | 10 ‘072 70 | 10 545 I'2 | 10 ‘724 5O
10 ‘117 2°'3 | 10 636 10 | 10 737 7 | 10 385 28 | 11 ‘904 40 | 10 ‘103 70 | 10 568 10 9 776 5°1
10 '153 11 | 10 654 15 | 10 ‘814 8 | 10 416 25 | 11 ‘939 42 | 10 '135 7’1 | 10 608 8 9 ‘832 49
10 ‘187 7 | 10 674 177 | 10 857 8 | 10 "453 31 | 11 978 42 | 10 ‘158 69 | 10 643 13 9 ‘879 48
10 226 ‘8 | 10 ‘699 21 | 10 ‘897 6 | 10 ‘490 40 10 ‘190 7'1 | 10 ‘668 10 9 ‘929 5°4
10 284 17 | 10 720 277 | 10 933 ‘4 | 10 ‘524 43 128 10 ‘219 69 | 10 ‘689 14 9 ‘978 50
10 316 1'5 | 10 750 30 | 10 '965 - 7 | 10 570 45 10 258 56 | 10 714 I'5
10 344 19 | 10 789 3'5 | 10 987 ‘6 | 10 ‘609 50 | 10 010 6°3 | 10 291 4'I | 10 752 17 144
10 363 2’1 | 10 ‘826 37 10 637 51 | 10 ‘041 66 | 10 322 28 | 10 778 19
10 '399 26 | 10 ‘856 38 123 10 ‘670 48 | 10 076 69 | 10 350 19 | 10 797 1'9 | 10 ‘orIr 23
10 429 28 | 11 ‘887 48 -~ | 10 708 52 | 10 ‘108 %0 | 10 383 30 | 10 ‘821 20 | 10 033 20
10 468 30 | 11 '924 4'9 | 10 015 24 | 10 754 5'5 | 10 ‘143 70 | 10 ‘421 23 | 10 ‘853 2'0 | 10 "047 24
10 ‘515 32 | 11 ‘950 51 | 10 ‘050 2'9 | 10 ‘812 577 | 10 '186 69 | 10 462 38 | 10 ‘878 20 | 10 ‘075 28
10 ‘554 32 | 11 981 .56 | 10 093 32 | 11 ‘873 62 | 10 '220 7'I | 10 503 4'2 | 10 ‘907 2°4 | 10 ‘094 3°2
10 '§590 3°I 10 ‘149 36 | 11 "'951 62 | 10 "257 71 | 10 '533 4'5 | 10 '939 2'4 | 10 ‘120 37
10 619 3°4 121 10 ‘199 37 10 291 70 | 10 552 48 | 10 '965 28 | 10 '156 4’1
10 ‘651 32 : 10 242 36 126 10 322 72 | 10 '583 50 9 '985 24 | 10 203 47
10 678 34 | 10 "o14 72 | 10 280 38 10 362 72 | 10 613 52 10 ‘246 5°1
10 705 3°3 | 10 ‘052 67 | 10 320 38 | 10 022 27 | 10 ‘401 7’1 | 10 ‘650 58 142 10 296 52
10 737 33 | 10 087 50 | 10349 37 | 10 057 2'1 | 10 '434 73 | 10 684 60 10 336 56
10 768 35 | 10 ‘117 36 | 10 384 38 | 10 '097 12 | 10 486 74 | 10 708 57 | 10 014 30 | 10 366 56
10 792 32 | 10 '136 31 | 10 428 38 | 10 ‘135 7 | 10 530 72 | 10 743 6'5 | 10 052 32 | 10 "386 579
1o ‘818 34 | 10 '158 28 | 10 466 38 | 10 ‘159 9 | 10 '573 72 | 10 767 62 | 10 098 33 | 10 "406 579
10 ‘844 32 | 10175 23 | 10 504 38 | 10 183 10 | 10 625 72 | 10 Bor 677 | 10 ‘142 3’5 | 10 441 5°8
10 ‘878 33 | 10 '197 31 | 10 ‘548 40 | 10 207 14 | 10 676 73 | 10 833 67 | 10 '174 32 | 10 478 60
10 ‘916 34 | 10 225 3'4 | 10 ‘607 38 | 10 238 18 | 10 729 70 | 10 ‘872 68 | 10 '204 3’5 | 10 ‘505 60
0 953 31 | 10 257 4°'I | 10 656 38 | 10 273 24 | 10 775 6'9 | 10 ‘910 6'5 | 10 "239 34 | 10 "534 60
0982 33 | 10287 40 | 10696 40 | 10303 22 | 10 813 60 | 10 ‘940 66 | 10 "272 36 | .10 563 61
: 10 ‘310 47 | 10 732 40 | 10 325 26 | 10 ‘839 47 | 10 972 66 | 10 310 36 | 10 614 59
116 10 ‘334 49 | 10 ‘805 36 | 10 364 26 | 10 ‘859 48 | 10 ‘991 7o | 10 "346 34 | 10 *677 60
10 '356 53 | 10 ‘855 26 | 10 "398 30 | 10 ‘886 49 10 ‘400 32 | 10 *708 60
10 'o17 32 | 10 380 52 | 10 ‘886 17 | 10 443 34 | 11 ‘924 60 140 10 '432 3'4 | 10 741 60
10 ‘053 34 | 10 ‘418 6'1 9 '916 177 | 10 483 28 | 11 ‘972 62 10 ‘461 34 | 10 781 6'1
10 ‘083 34 { 10 '453 5§ 9 ‘934 ‘1’9 | 10 ‘516 3'5 10 ‘016 26 | 10 490 3'6 | 10 ‘816 359
10 ‘123 36 | 10 '499 6°3 9 ‘961 21 | 10 '556 3's 130 10 ‘059 2’5 | I0 ‘522 3'4 9 854 61
10 ‘183" 36 | 10 ‘557 6°4 0 980 2'3 | 10 ‘506 34 10 ‘111 2'6 | 10 ‘551 34 9 ‘892 59
10 '233 36 | 10 ‘627 6°6 10 635 36 | 10 ‘009 32 | 10 ‘162 26 | 10 "578 3'1 9 '923 42
10 277 38 | 10 ‘670 64 124 - 10 688 37 | 10 042 3’1 | 10 '207 28 | 10 608 272 9 ‘958 2'I1
10 '318 36 | 10 705 68 10 750 37 | 10 '113 26 | 10 '249 28 | 10 655 1'4 9 '988 14
10 374 36 | 10 741 68 | 107026 4’5 | 11 ‘802 37 | 10 '195 1'3 | 10 ‘306 28 | 10 698 12
10 ‘414 38 | 10 *790 69 | 10 070 4'3 | 11 ‘848 36 | 10 227 ‘9 | 10 357 28 | 10 744 14 148
10 ‘451 36 | 10 ‘838 67 | 10 ‘137 48 | 11 'goo 33 | 10 248 ‘6 | 10 428 26 | 10 780 21
10 ‘501 35 | 10 879 70 | 10 183 46 | 11 ‘966 38 | 10 303 9 | 10 556 2°5 | 10 814 2°4 | 10 020 I'I
10 ‘557 35 | 10 ‘920 7'I | IO "229 4’5 10 341 10 | 10 631 1'r | 10 ‘848 2°'5 | 10 "053 20
10 ‘605 32 | 10 ‘953 7'I | IO 274 4'9 127 10 372 1°3 | 10 668 ‘6 9 ‘874 27 | 10 083 23
10 656 2'1 | 10 ‘985 74 | 10 ‘347 47 10 ‘401 1'3 | 10 694 8 9 'gor 28 | 10 ‘113 29
10 ‘604 14 10 ‘478 50 | 10 ‘019 48 | 10 429 16 | 10 718 10 9 '935 26 | 10 ‘148 3’1
10 725 1'7 122 10 '556 42 | 10 '061 48 | 10 466 13 | 10 748 11 9 ‘972 30| 10 ‘180 33
‘10 7§87 2°2 10 ‘500 32 | 10 ‘102 48 | 10 498 22 1 9 773 16 10 216. 35
10 784 19 | 10 ‘024 7 | 10 ‘621 2'6 | 10 '134 4’9 | 10 ‘522 24 9 811 17 143 10 259 3'6
10 ‘815 24 | 10 0690 '8 | 10 656 22 | 10 '169 52 | 10 ‘546 24 9 ‘854 1°9 10 '322 37
11 ‘851 28 | 10 105 ‘6 | 10 688 26 | 10 210 46 | 10 ‘576 2°3 9" 886 24 | 10 ‘018 54 | 10 '445 35
11 'go8 29 5129 ‘9 | 10 713 ‘3’1 | 10 256 50 | 10 ‘507 =28 9 ‘919 2’5 | 10 ‘055 50 | 10 ‘657 39
II ‘950 3'I 5 ‘144 12 | 10 741 32 | 10 ‘320 48 | 10 620 30 9 '966 2°3 | 10 ‘090 47 | 10 785 4'7
11 ‘985 3'3 5 162 20 | 10 757 32 | 10 '360 50 | 10 637 30 10 ‘116 4'5 | 10 ‘861 43
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TABLE 13 (continued).
n phse P o phase P o phase P  phae SO phase POEEC| 4 phase US| g phase S| g phae Db
s ’ s 158 s s s 185 s
10 ‘897 34 | 10 ‘880 33 s 10 ‘056 7'1 | 10 286 4 10 700 9 s 10 ‘964 32
10 ‘914 24 | 10 921 3'5 | 10 026 2'9 | 10 ‘096 72 | 10 328 48 | 10 740 1'4 | 10 013 3O
11 ‘942 7-] 10 "950- 36 | ¥0 '066 18 | 10 '132 74 | 10 366 47 | 10 784 1'5 | 10 ‘045 27 from J.D.
11 ‘976 ‘4 | 10 9098 34 | 10 ‘100 20 | 10 '159 7°3 | 10 "396 48 | 10 ‘829 1'6 | 10 '073 3°0 | 6000 to 7000
10 ‘133 3'I | 10 ‘196 73 | 10 422 48 | 10 ‘861 22 | 10 096 30
149 153 10 ‘155 30 | 10 241 80 | 10 ‘444 4'8 | 10 ‘904 22 | 10 ‘135 3°8 | 10 032 I'I
10 ‘181 29 | 10 ‘274 79 | 10 469 48 | 10 ‘954 24 | 10 "'177 41 | 10 077 17
10 018 7 | 10 ‘017 44 | 10 210 33 | 10 ‘310 76 | 10 492 49 | 11 ‘982 26 | 10 216 46 | 10 ‘179 25
10 ‘060 9 | 10 044 4'4 | 10 242 4’1 | 10 '346 77 | 10 '516 48 10 246 50 | 10 252 30
10 087 12 | 10 072 49 | 10 270 43 | 10 377 7’5 | 10 '552 4°8 182 10 287 50 | 10 356 36
10 ‘118 1’5 | 10 '091 4'9 | 10 303 44 | 10 410 78 | 10 587 49 10 326 56 | 10 470 36
10 ‘141 20 | 10 ‘123 5°I | 10 347 46 | 10 450 77 | 10 623 48 | 10 048 54 | 10 358 56 | 10 ‘545 4T
10 ‘162 26 | 10 ‘162 51 | 10 "401 49 | 10 481 78 | 10 ‘664 48 | 10 ‘117 23 | 10 ‘401 58 9 ‘605 41
10 ‘184 25 | 10 210 54 | 10 447 48 | 10 ‘505 7'5 | 10 ‘699 50 | 10 '145 18 | 10 439 60 9 687 43
10 219 32 | 10 252 54 | 10 477 49 | 10 527 79 | 10 716 4'4 | 10 '169 1’5 | 10 480 60 9 730 4°3
10 249 3°'I | 10 287 56 | 10 ‘504 50 | 10 554 77 | 10 747 36 | 10 ‘188 16 | 10 '520 6°1 9 773 4’1
10 280 37 | 10 322 5% | 10 '527 50 | 10 ‘574 %71 | 10 786 1°4 | 10 206 20 | 10 ‘580 6°3 | 10 ‘815 42
10 321 39 | 10 ‘352 58 | 10 '558 51 | 10 '505 %3 | 10 814 8 | 10 '226 2'0 | 10 622 60 | 10 868 42
.10 356 39 | 10 382 58 | 10 620 5'I | 10 '624 56 | 10 ‘844 10 | 10 '249 22 | 10 664 62 | 10 ‘925 3O
10 391 4'I | 10 415 5% | 10 679 50 | 10 660 51 | 10 ‘874 15 | 10 '283 30 | 10 712 6'1 | 10 978 17
10 ‘433 40 | 10 '452 60 | 10 772 52 | 10 693 43 | 10 "909 20 | 10 320 28 | 10 762 673
10 486 42 | 10 485 56 | 10 812 52 | 10 719 49 | 10 "'949 22 | 10 °356 4'I | 10 702 64 after
10 '531 44 | 10 ‘516 5% | 10 ‘841 51 | 10 745 42 | 11 982 26 | 10 388 4’1 | 10 ‘822 64 J.D. 7000
10 ‘570 4’4 | 10 551 5°9 9 ‘870 53 | 10 770 52 10 ‘419 4’4 | 11 ‘856 6°3
10 603 4°4 | 10 ‘508 6°1 9 ‘897 51 | 10 799 5°3 178 10 ‘452 477 | 11 ‘889 64 9 ‘019 2'I
10 641 43 | 10 643 64 9 ‘924 52 | 10 ‘822 359 10 486 48 | 11 '926 6°1 9 ‘094 2°'9
10 674 4’3 | 10 673 60 9 ‘057 50 | 10 ‘852 58 | 10 ‘013 23 | 10 '519 5T | 11 ‘974 3°8 9 241 3’5
10 ‘699 40 | 10 703 5'5 9 ‘085 50 | 10 '887 60 | 10 053 24 | 10 556 50 10 ‘356 40
10 739 4°6 | 10 727 47 11 ‘934 6'4 | 10 ‘108 2'6 | 10 ‘605 5°3 188 10 463 39
10 785 44 | 10 752 3'1I 162 11 ‘978 66 | 10 ‘171 30 | 10 640 5°3 10 '574 38
10 ‘839 46 | 10 770 17 10 262 30 | 10 *666 52 | 10 ‘030 2’0 9 708 40
11 ‘883 45 | 10 794 1’1 | 10 "060 1'8 165 10 334 3'I | 10 '699 52 | 10 ‘078 272 9 812 39
11919 40 | 10 ‘819 16 | 10 ‘09I 23 10 ‘463 28 | 10 716 5°3 | 10 ‘114 272 9 ‘895 29
11 ‘964 22 | 10 ‘855 19 | 10 ‘129 20 | 10 ‘020 48 | 10 '538 30 | 10 *747 55 | 10 '149 2°4
10 ‘903 26 | 10 ‘174 21 | 10 053 5°I | 10 609 3°'I | 10 775 54 | 10 207 2'5 190
152 9 931 33 | 10 202 22| 10 ‘077 50 | 10 668 22 | 10 '806 53 | 10 237 2°6
9 '954 34 | 10 230 19 | 10 ‘107 42 | 10 708 14 9 ‘833 54 | 10 276 2'8 | 10 ‘024 379
10 ‘046 33| 9 970 35 | 10 291 24 | 10 '133 32 | 10 736 7 9 ‘878 54 | 10 316 30 | 10 ‘067 41
10 ‘074 36 9 ‘990 38 | 10 326 24 | 10 ‘165 23 | 10 763 8 9 '927 57 | 10,°369 33 | 10 '095 42
10 ‘109 3°8 10 357 19 | 10 ‘197 10 | 10 783 9 9 '974 56 | 10 412 30 | 10 127 48
10 ‘151 33 155 10 '392 19 | 10 223 11 | 10 ‘808 I'I 10 ‘468 33 | 10 165 46
10 "184 35 10 ‘422 2'I | 10 '248 10 | 10 829 13 183 10 '523 33 | 10 ‘196 46
10 ‘242 35 | 10 032 76 | 10 454 2'1 | 10 274 14 | 10 ‘862 15 10 '567 32 | 10 229 46
10 277 35 | 10 062 75 | 10 483 20 | 10 '304 23 | 10 894 18 | 10 ‘013 48 | 10 '588 30 | 10 277 46
10 292 36 | 10 ‘092 72 | 10 ‘525 20 | 10 '325 2'3 | 10 '931 20 | 10 052 47 | 10 606 28 | 10 313 47
10 311 33 | 10 ‘114 65 | 10 550 21 | 10 349 26 | 10 956 22 | 10 ‘107 48 | 10 642 30 | 10 352 479
10 '334 35 | 10 ‘145 46 | 10 586 18 | 10 ‘373 28 9 ‘990 22 | 10 '140 49 | 10 678 31 | 10 397 45
10 °357 35 | 10 ‘175 3°3 | 10 633 1'9 | 10 ‘403 2°9 10 '165 48 | 10 716 30 | 10 428 45
10 382 33 | 10 202 31 | 10 660 22 | 10 448 36 179 10 '195 49 | 10 753 22 | 10 ‘460 51
10 405 35 | 10 227 36 | 10 676 21 | 10 480 34 10 221 4'9 | 10 784 1v7 | 10 ‘492 5°I
10 ‘428 3'5 | 10 254 40 | 10 693 22 | 10 ‘515 40 | 10 012 2'4 | 10 255 48 | 10 ‘819 1’5 | 10 "546 48
10 ‘446 35 | 10 202 46 | 10 707 2'1 | 10 ‘552 42 | 10 037 26 | 10 301 47 | 10 ‘848 1’5 | 10 604 4'5
10 458 36 | 10 335 53 | 5 726 31 | 10 ‘586 40 | 10 ‘064 24 | 10 °338 45 | 10 ‘877 16 | 10 639 27
10 ‘473 35 | 10 "368 58 5 736 38 | 10 616 4°3 | 10 089 26 | 10 "379 40 | 10 ‘895 1'8 | 10 ‘692 '8
10 '499 30 | 10 390 6'1 5 741 4'3 | 10 651 44 | 10 ‘117 26 | 10 426 26 | 10 "920 18 | 10 725 4
10 ‘524 36 | 10 415 6'1 5 747 48 | 10 688 45 | 10 '149 27 | 10 ‘461 2'7 0 ‘936 20 | 10 764 11
4 ‘540 38 | 10 436 64 5 773 6°5 | 10 726 48 | 10 '184 2'8 | 10 ‘500 3O 9 ‘950 19 | 10 799 I'6
4 '546 42 | 10 462 68 5 ‘809 53 | 10 764 47 | 10 222 28 | 10 '531 32 9 '977 20 9 ‘832 20
4558 53 | 1048 65| 5819 39| 9799 47 | 10 252 28 | 10 "558 33 9 866 23
4570 64 | 10 509 677 | 5825 32| 9 847 48 | 10273 28 | 10 '584 38 189 9 '907 31
4582 74 | 10°537 68| 6835 32| 9913 48 | 10 298 27 | 10 616 41 9 '049 34
4504 84 | 10579 68 | 10 861 22 9 '978 49 | 10 336 27 | 10 '653 40 before 9 ‘980 34
4 ‘608 74 | 10 620 74 | 10 ‘883 22 10 *377 27 | 10 690 4°3 J.D. 6000
§ 620 67 | 10 656 7’1 | 10 914 22 175 10 419 2'8 | 10 716 4'4 191
5 639 5% | 10 703 7’1 | 10 933 -2’1 10 447 26 | 10 744 46 | 10 014 274
4 655 39 | 10 748 71 | 10 '948 20 | 10 022 31 | 10 481 18 | 10 772 46 | 10 088 2'8 | 10 ‘016 1'3 °
10 674 33 | 10 785 73 | 10 ‘971 20 | 10 068 34 | 10 '507 1'I | 10 "804 '4°6 | 10 '166 28 | 10 046 9
10 701 35 | 10 817" 7'1 | 10 '999 19 | 10 ‘109 36 | 10 "534 8 | 10 842 4’5 | 10 299 32 | 10 ‘O75 7
10 737 34 | 11 ‘847 71 " | 10 '151 40 | 10 '558 2 | 10 "881 47 | 10 464 38 | 10 ‘109 10
10 767 34 | 11 ‘878 774 163 10 ‘179 40 | 10 '584 ‘4 | 10 922 46 9583 39 | 10147 6
10 ‘805 34 | 11 ‘918 74 10 '207 4'I {10619 2| 9957 47 ]| 10780 39 | 10 ‘182 1'I
10 '838 34 | 11 968 6°9 | 10 ‘020 6°9 | 10 237 42 | 10 663 6 9 989 477 | 10 ‘894 38 | 10 210 10
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' : TABLE 13 (continued).
N
I R I I I o
s H s R s s 216 s s
10 232 1'5 | 10 665 2'6 | 10 ‘205 20 | 10 744 34 | 10 482 14 s 10 740 36 | 10 212 §°3
10 252 1'6 | 10 ‘684 27 | 10 '245 22 | 10 775 36 | 10 ‘524 7 | 10 028 52 | 10 784 42 | 10 246 48
10 '275 20 | 10 “708- 29 | 10 276 23 | 10 ‘807 42 | 10 '556 1’1 | 10 ‘072 354 | 10 ‘849 4'5 | 10 283 4’3
10 '301 2°'5 | 10 755 3'5 | 10 ‘302 26 | 10 ‘845 49 | 10 '588 7 | 10 ‘105 58 | 10 ‘897 46 | 10 324 28
10 328 29 | 10 794 3'5 | 10 328 2"8 | 10 ‘882 51 | 10 608 15 | 10 ‘132 58 9 ‘927 45 | 10 377 24
10 357 32 | 10 826 34 | 10 354 29 | IT ‘914 55 | 10 *638 1°3 | 10 ‘161 60 9 966 45 | 10 ‘445 30
10 374 31 | 10 ‘858 38 | 10 385 35 | 11 ‘948 55 | 10 672 177 | 10 210 6°2 10 486 3's
10 396 3'3 | 10 ‘891 44 10 418 32 | 11 "977 58 | 10 714 1°9 | IO 255 67 219 10 ‘519 38
10 417 2°6 | 10 924 47 | 10 443 3’5 10 755 2'0 | 10 283 6'4 10 ‘560 44
10 ‘444 2°2 90 '983 45 | 10 48x 37 205 10 799 2'2 | 10 "312 6% | 10 ‘023 3'I | 10 ‘603 45
10 469, 1'8 10 ‘510 3'6 10 ‘837 27 | 10 '338 66 | 10 ‘057 32 | 10 ‘635 4°5
10 498 14 194 10 ‘542 38 | 10 ‘022 95 | 11 ‘872 2'9 | 10 363 6°9 | 10 ‘082 36 | 10 ‘660 48
10 ‘520 I3 10 ‘572 36 | 10 ‘059 9°6 | 11 '916 26 | 10 "392 6°6 | 10 ‘117 39 | 10 ‘693 4°8
10 '542 1°0 | 10 ‘018 22 | 10 '598 42 | 10 ‘105 94 | 11 ‘970 32 | 10 430 66 | 10 ‘151 39 | 10 735 46
10 '569 7 | 10 "067 30 | 10 631 4i3 | 10 ‘167 94 10 '463 70 | 10 ‘188 4'3 | 10 ‘819 50
10 ‘6o1 - 8 | 10 ‘112 28 | 10 673 42 | 10 216 95 208 10 "492 67 | 10 219 45 | 11 ‘870 52
10 643 6 | 10 ‘144 35 | 10 720 39 | 10 252 Q'3 10 ‘534 67 | 10 261 4'5 | 11 933 572
10 ‘674 7 | 10 181 37 | 10 756 42 | 10 '292 9’5 | 10 '0o14 33 | 10 581 70 | 10 295 49 | 11 ‘983 5°I
10 700 12 | 10 '206 39 | 10 796 37 | 10 335 94 | 10 ‘047 34 | 10 626 72 | 10 "334 5©
10 729 12 | 10 232 4’1 | 10 ‘835 38 | 10370 90 | 10 "077 34 | 10 656 72 | 10 "368 5'1 222
10 769 14 | 10 262 38 | 10 ‘875 3'5 | 10 395 7°5 | fo ‘109 42 | 10 682 69 | 10 '3909 53
10 ‘807 1'8 | 10 293 46 | 10 ‘906 31 | 10 ‘421 33 | 10 ‘136 38 | 10 708 60 | 10 420 53 | 10 ‘018 672
10 ‘842 20 | 10 329 44 | 10 '939 31 | 10 ‘441 22 | 10 '153 41 | 10 737 48 | 10 452 52 | 10 ‘050 6°2
10 ‘881 1'9 | 10366 44 9 966 28 | 10 '470 26 | 10 ‘176 43 | 10 769 3'9 | 10 483 52 | 10 078 6°4,
10 ‘916 2°'I | I0 411 4'4 0 ‘089 25 | 10 '504 26 | 10 ‘204 44 | 10 792 32 | 10 ‘516 54 | 10 ‘115 679
10 'g62 1'6 | 10 456 4'5 10 '548 49 | 10 ‘251 47 | 10 ‘816 31 | 10 '553 53 | 10 ‘152 64
10 "499 45 202 107576 48 | 10 283 48 | 10 ‘839 32 | 10 583 53 | 10 ‘186 57
193 10 ‘526 46 10 ‘605 59 | 10 '312 46 | 10 ‘863 32 | 10 ‘612 54 | 10 226 38
. 10 '555 47 | 10 ‘013 58 | 10 623 6'4 | 10 335 46 | 10 ‘888 36 | 10 646 53 | 10 257 32
10 ‘017 47 | 1o '588 52 | 10 055 6'2 | 10 648 .74 | 10 367 46 | 10 ‘917 38 | 10 674 54 | 10 283 28
10 '040 4'9 | 10 632 477 | 10 ‘103 60 | 10 680 7'5 | 10 '397 477 9 ‘952 47 | 10 719 56 | 10 310 2°6
10 ‘068 4°4 | 10 680 38 | 10 ‘144 6'4 | 10 711 82 | 10 ‘422 5'I 9 ‘989 50 | 10 756 56 | 10 346 3°3
10 ‘104 50 | 10 705 2°8 | 10 '178 6'2 | 10 741 86 | 10 "451 350 10 791 5'4 |10 389 3°5
10 ‘147 4'5 | 10 735 5 | 10 202 62 | 10 766 86 | 10 486 30 218 10 ‘822 54 | 10 420 3'7
10 ‘168 46 | 10 776 ‘4 | 10 228 64 9 793 85 | 10 ‘527 55 10 ‘848 54 | 10 ‘448 39
10 ‘189 48 | 10 ‘806 o | 10 253 672 9 ‘833 90 | 10563 54 | 10 ‘034 45 | 10 ‘878 55 | 10 490 4°3
10 213 44 | 10 835 1 | 10 280 6°3 9 879 03 ]| 10 5900 54 | 10 ‘086 46 | 10 ‘906 52 | 10 ‘513 5°'I
10 ‘238 477 | 10 ‘868 ‘4 | 10 "305 62 9 '920 93 | 10 620" 47 | 10 ‘140 48 9 '936 43 | 10 "534 45
10 270 45| 9902 8 | 10°336 63| 9972 96 | 10646 35 | 10177 477 | 9 958 40 | 10 564 54
10 "309 45 9 '042 14 | 10 365 6°0 10 672 20 | 10 221 4'8 9 '988 35 | 10 ‘599 5'I
10 '344 50 9 ‘970 177 | 10 391 6'I 207 10 703 1'I | 10 288 49 10 636 5°'I
10 '378 48 9 ‘087 20 | 10 419 62 . 10 728 ‘4 | 10 "331 46 221 10 ‘671 54
10 "407 39 10 455 66 | 10 ‘020 32 | 10 753 ‘6 | 10 ‘384 33 10 703 56
10 "435 2°9 - 199 10 487 66 | 10 072 32 | 10 778 ‘6 | 10 ‘427 22 from J.D. 10 737 60
10 460 1I1°Q 10 ‘517 62 | 10 ‘116 3'1 | 10 ‘806 1'I | 10 456 1°6 5400—6600 | 10 ‘778 6°1
10 492 ‘9 | 10 "o17 28 | 10 "552 40 | 10 ‘173 32 | 10 ‘835 13 | 10 481 14 only 10 ‘803 6°2
10 ‘520 ‘8 | 10 045 28 | 10 '593 21 | 10 '221 30 | 10 869 19 | 10 "503 1'8 10 ‘823 60
10 ‘546 1'r | 10 "065 26 | 10 635 1:8 | 10 262 32 | 10 ‘913 24 | 10 "529 2'I | 10 ‘022 52 | 10 842 60
10 ‘579 16 | 10 098 20 | 10 664 2'3 | 10 318 34 | 10 ‘942 26 | 10 561 274 | 10 066 50 | 11 ‘887 6°2
10 ‘607 1'8 | 10 '127 21 | 10 689 24 | 10 368 33 0 ‘974 28 | 10 604 3’4 | 10 ‘116 52 | 11 ‘942 6°2
10 638 23 | 10 ‘170 1'5 | 10 714 28 | 10 "416 30 10 '6'\74 34 | 10 '166 49 | 11 ‘988 62
TABLE 14.
S m s m S m s m . S m
1 b 47 145 5 a 321431 d 53147 19 b 34143 b 56149
s m c 81 147 s 'm b 70 148 s m c 70 146
a ‘0137 | d 1091571 | a 10137 | c 108 150 17 a—30131|d 97 149 24
b 2°'5 139 b 44139 ]| d 142 152 b "12 136 .
C 52 142 4 ¢ 86 143 ' a ‘o140 | ¢ 68 140 22 a ‘5 13°4
d 75 14°9 , d 108 148 13 b 18 142 | d 102 142 b 46 137
a 10143 c 40146 )| e 135148 A 0135 | c 84141
2 b 41 145 7 A o137 |d 61150 a 32137 | d 104 142
c %2149 | a ‘0138 | a 44 140 . 20 b 66 138
a 0132 |d 97152 b 38143 b 831475 18 c 93 142 26
b 40 134 c 61146 | c 119 149 a ‘o125 | d 11°6 147
c 85 14'1 5 d 99 150 a or4o| b 49129 | € 138149 | a 5 1I3°0
d 121 14°3% e 126 152 14 b 39143]c 74131 b 46 141
A 10138 ¢ 64147 | d 12700 136 23 c 75 14'4
3 a 4’5 140 9 a ‘0136 | d 90 152 21 d 107 147
b 73 144 b 135 1471 A o141
a 10140 | c 105149 | A o142 | c 35 1473 a ‘0140 | a 277 146
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TABLE 14 (continued).
31 57 75 ) s m 121 b 287 1;}11 b’ 330 131?7 193
s m s m H m b 2"6 147 s m C  4'7 14°7 C/, 56 137 s m
a 10137 A 5140] ¢ ‘0133 ] ¢ 43151 ] a ‘0132 | d 59149 )| d %6145 ]a ‘5 13°3
b 50143 |a 25141 |d 43136]|d 54152 b 27136 b 38 139
3 8'2 146 | b 52 146 ‘f: 80 142 cc1 52 14°2 144 172 c 61 146
106 15'2 | ¢ 6'7 15’0 107 146 91 76146 | A 0134 4 I'o 11
. . ’ o . 3 3
32 58 g 134 1B . o1z 122 a 23136 b 37136 o4
76 b 40143 Mogomolc b1z |a 0133
a 0137 | a ‘0 137 c 55145 | a o141 | © 6'0 146 b 28 140
b 41142 b 25142 |2a 10143 |d 7T 148|Db 18145 146 175 c 53146
c 90 149 ;31 50146 | b 31144} e 83150 122 see B4:A.N. a ‘0 134 108
33 g."’ 491 ¢ 571572 3 No. 269 b 27 140
¢ 9 1572 95 a ‘o 13° : 8|2 137
a - . . )
a o139 “ 77 2 oy | b rg s 148 ¢SS HME g 147
c 2.2 113 a T'0 144 % ’ 3‘2 iig b g:o 130 | € 3'6 15°0 i 0 142 177 199
d 76152 | b 32145 | c 64140 | d os 130 12 37 1406 [ 4 -5 y3y
. . A ; 92 137 4 c ‘6 1 . . a ‘0 13°5
36 ¢ 54 1438 .8 t e 121 141 | ‘5 1472 oo E Z; ;i,z b 34 140
a o 131 61 ] 6 06 b 28 143 149 d 63147 | 56 147
. . a o 13 c ‘8 14° a ‘0 14°'I1 .
b 42133 | 2 o127 | b 34139 | 4 - 4’3 14°9 b1 11'5 78 202
3 g; iig E 2’5 13’0 ccl 6:5 14:3 b 43 135 125 c 41 148 a < 14 a ‘0 131
a gbays | S ST e oms | x| b a3 | D 321
37 80 Y71 b 27 141 o 1aa | € 30152 | g gy 13%
a '5 13°8 62 a ‘0 136 100 C 4’9 14’7 % o134
b 46143 | A S 137 | b 25 137 d 675 151 ° 47-,: :1.‘; 179 205
B B g R ) B B K - E A F e
41 ! 7% c 68 14 26 147 | a 28 135
c 51 146 45| a 10 147 153 b 8 128
a ‘5 140 | 4 . . 8 . . 8 4 3
b 43 145 o6 148 | 82 , 103 'ca 2-3 i‘st'? a o139 180 ¢ 72143
c 71 148 63 a 0 1378 b 30141 | 2 140 | 4 95 147
b 29144 |2 0138 c 53147 |b :
. . . . 127 14'4 20
43 ar s 136 ¢ 57149 b 28 146 d 65149 | c 147 7
. . 3’0 139 7'4 15°1 a ‘o 13'6 a’ ‘0 14'4
a 5 139 c 59 14'6 105 b . . 155 182 , . A
b ‘0 14 . . 3o 14,3 b’ 13 146
c 2-2 112 d 83 149 83 ab ‘0135 | © 53 147 % 0135 | 5 gy | € 33 15T
d 8 . . -8 2°2 140 42 140 . .
8'5 150 64 g 2.2 ;;,o ¢ 45 143 128 c 66 146 'g gz ii; 208
44 A“'3:° 137 | ¢ 46 131 a 0134 | d 81148 g 64 149 | a ‘0 131
ST ARRE S A B S ) DN IS5 | B R IR
b 3:6 15:0 c 89 147 ¢ A :o 13:g Z 4 a ‘0 140 ¢ 6 ag
¢ 415z 6 85 ab 20 ;2-5 130 b 28 145 % 0 13'9 216
45 7 a o 135 53 a 0132 | £ 50149 | zg iig A 0133
a w122 | 2 0 145 | . . 110 b 28 140 : a 8 140
2 g 3 b 30 I4'8 49 I4:§ c 5°3 14-6 159 185 b 26 4
30 13°5 . . ¢ 74 14 A - . 56 143
6 . C 44 15°I o 1377 . 6
3 3.2 ;i; 86 a 29 14'3 132 a iiz a ‘0 134 ¢ 7514
e 109 147 69 bostw7 | e 1am | P39 141 “218
a ‘0 IR 3’1 477 66 .
a o140 | 2 34 b 20 12 , c 14°9 o
48 b 2 6 | P29 137 III 30 134 162 a o 14'0
c 29 14 C 51 140 B . ¢ 49 139 * 188 b 25 14'6
A o131 S 5014914 o145 |2 Tomgo|d 72145 |4 ‘@ 135 | c 49 151
a 42 134 72I5T e 88 14 b 2'0 141 b 24141 | 2 0 13:8
b 61 136 70 o8 c 43 148 140 c 46146 | P 26144 219
c 97 140 5 14° b e o
d 131 14’5 see B.A.N. a < 146 114 % 2.2 i‘;g 163 189 i’; 3'<8> ;g;
e 150 148 No. 256 b 3_2 I‘;’.I a 10 142 e 2 o 367 2 0135 | ¢ b0 143
50 72 c 37152 | b 32145 4 b 38138 | P 25140
a 'o‘ 13’4 | a ‘o 13'0 8 116 % o 13:5 3 g6 14:2 ¢ 4T T 221
b 33140 | b 371132 o . . c zi ii? 3 14 190 a 0 13°9
c 64145 | c bo134| A or36|a . 0138 165 . . . b 2'9 14'3
d 86 152 a 30139 b 18 142 142 6 a 10137 | c 51140
. 74 53 143 | ¢ 33 149 a 5 13" 40 142
53 . | c 70145 a 10141 |b 33142|C 54148 , 222
a 0 137 8 . . .
a s131 | b 28 1471 d 88 150 11 b 32148 | c 57 148 ror A o137
b 26 134]c 50143 a ‘5 13°4 i 16 a 36 140
¢ 61140 d 75 1475 90 b 31 138 143 o a ‘0133 | b 509142
d 85146 )| e 100151 | a ‘0144 | ¢ 67149 | a ‘0136 | a o0132|b 30137|c 81146
K1278 -
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