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INTRODUCTION AND SUMMARY

In 1937 Dr. Detre has started a study of the period-changes of variables
in globular clusters. In course of this programme several hundred plates have
been taken of the clusters M3, M5. M15, M56 and M92 with the 24-inch Newto-
nian telescope of the Konkoly Observatory by Dr. Julia Baldzs, Dr. Detre.
Dr. Kulin, M. Lovas, Dr. Ozsvéath and the writer. This work is a survev of all
the measurable RR Lyrae stars in the globular cluster M3.

A number of investigations have been already published dealing with the
secular period changes of RR Lyrae stars in different clusters (M3: Martin
1942, Belserene 1952; M4: Wiikens 1964; M5: Oosterhoff 1941; M15: {zsédk 1056.
Mannino 1956, Grubissich 1956, Nobili 1957, Notni and Oleak 1958, Bronkalla
1960, Fritze 1962; M53: Wachmann 1964; «» Cen: Martin 1938, Belserene 1964
and in the general field: Detre 1955). The authors have generally treated the
variables as if their periods vary lincarly with time.

It was a great help for me that a considerable part of the plate material
obtained for M3 at Budapest up to the vear 1956 has heen already discussed
by Dr. Ozsvith. He has constructed mean light curves and O-- C diagrams for
about 60 variables. On the Collogium on Variable stars held in summer 1956
at Budapest he has given a condensed account of his results (Ozsvath. 1957).
In the vears 19581963 the author has taken further plates, measured them
and rediscussed the whole material consisting of 214 plates obtained at Buda-
pest and 17 plates supplied by the Hamburg Observatory (Table 1). On the
majority of the plates 117 RR Lyrae stars were measurable (Table 8). The
standard errors of the measurements are given in Table 2. Normal points have
been formed for constructing the light curves for 111 variables (Table 7.
Figures 15~ 27). Table 3 contains the data for 113 variables.

The crowding effect distorting the photometric measures inside 275 of
the centre has been fully considered (Fig. 1). O - (! diagrams could be construct-
ed for 112 variables (Figures 28 - 64) using the whole material available, begin-
ning with Bailey’s observations. With the exception of 7 variables all the others
show period changes. A quadratic form suggesting a pericd change according
to the simple relation: P = P 4 gt fits the O diagrams for 47 variables.
indicating period lengthening in 22, period shortening in 25 cases. For the
mean value of the coefficient in the quadratic term of the O —C values T get

1010 B == —0.63 L 1.05.

The dependence of § on the period is shown in Figure 4, their frequency-
distribution in Figure 3 compared with that of the variables in M5 and in
o Centauri.
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[t is a general rule that variables having complicated O -C diagrams
exhibit strong light curve changes. The O C diagrams of RRe stars and irre-
cular RRab stars consist of cveles of different length and amplitude (Fig. 5
and 6).

In the period-amplitude relation for regular stars lying more than 25
outside of the centre (Fig. 7) the separation of the RRab stars into a short-
and long-period sequence (Belserene 1954) is clearly shown. The same separa-
tion is apparent for different parameters of the light curve (Fig. 8: m™* versus
period; Fig. 9: BV versus period; Fig. 10: ¢ = M--m versus period). RRab
stars of the long period sequence show the same characteristics as stars of the
short period sequence having periods shorter by 091.

Of the 112 variables investigated so far, 36 (329%,) show well pronounced
light curve changes. The frequency distribution of the periods for these irre-
gular stars is given in Table 5 and represented also in Fig. 13. They have the
highest relative abundance in the period interval 0947 - 0956. In the period-
amplitude relation their greatest amplitudes fit the relation valid for regular
RR Lyrae stars (Fig. 12). This has been already noted by Preston (1964, p. 43)
who writes: “Curiously the period versus amplitude relation for simply periodic
variables appears to be the upper envelope of the amplitude variations for
multiply periodic variables. This suggests that multiple periodicity is associated
with a mechanism that acts to suppress the normal pulsation properties of the
variables.” Their characteristics show no correlation with distance from the
centre.

The RRab stars in @ Cen and M3 exhibit the same separation into two
sequences like in M3 (Belserene 1954). In these three clusters a strong correla-
tion seems to hold between the number of stars on the long period RRab-
sequence and on the RRe-sequence respectively (see Table 6). The two branches
of RRab stars occupy the same place in the period-amplitude relation for all
the three clusters, the short-pericd branch being considerably steeper. The i}
values are quite different on the two branches (Table 7). In M3, M5 and
mCen we have 48 easily measurable variables on the short-period sequence
having parabolic O (" diagrams with

1010 8 = 0.01 == 1.10
and 36 variables on the long-period sequence, with

‘“"10 ﬂ — —%—478 ‘:lj 1.98.

The long-period sequence shows a strong tendency for pe icd leng-
thening.

The amplitude versus period relation for field RR Lyrae stars with diffe-
rent spectral index, 48 (Preston 1959), suggests (Fig. 7) that the long-period
RRab sequence in globular clusters contains RR Lyrae stars of low metal
content, while stars of the short-period sequence have a higher metal/H
value. The two distinct RRab-groups are probably the continuations of the
two sequences of red stars on the horizontal branch in the HRD (Arp, 1955).
They may represent stars advancing in opposite directions along the horizontal
branch in course of their evolution (Woolf 1964).
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MATERIAL

M3 (NGC 5272) is the globular cluster richest in variables. Its equatorial
aud galactic coordinates are:

a = 13" 3979 1= 42¢
(19530
0 = 28 38 bt = 4-79°

The first systematic investigation of the variables in the cluster was
made by 8. I. Bailey (B; 1913). and most of the variables were discovered by
him. Between 1895 and 1900 (J. D.2413664  14842) the plates were taken part-
Iv at Arequipa with the 24" Bruce Telescope using exposures of 30 to 75 minutes
partly with the 13" Bovden refractor J. D. 241 8372 -14807; exposures 70 to
183 minutes) and the 367" Crossley Reflector at Mt. Hamilton (J. D. 2415160
15161; exposures 10 minutes with one exception of 60 minutes). The Lick plates
are of the best qualitv. The plates of long exposure provide onlv inaccurate
epochs. Bailev gives the brightness data for 132 variables from 90 plates.

In 1912 and 1915 (J. D. 2419479 19334 and J. D. 2420625 20656)
36 plates were taken with the 607 telescope of Mt. Wilsen Observatory with
exposures 2 to 20 minutes. For 11 pairs of the plates the mean value was con-
sidered. In this wayv the exposure time may amount to 40 minutes. The time
interval hetween two exposures mayv be also considerable. Finally J. H. Hett
{(H) gives brightness values for 48 variables at 25 moments (1942).

In 1920 (J. D. 2422455) one and in 1921 (J. D. 2422729 22840) 135
plates were taken with the 1 meter telescope of the Hamburg-Bergedorf Obser-
vatory. The exposure times were 20 and 10 13 minutes respectively. J. Larink
(L) measured not more than 129 variables per plate (1922).

1 — 91 plates were taken in 1924 (J. D. 2423858) and in 1925 (J. D.
2424283 -24317) respectivelv. with the 1.22 m reflector of the Babelsberg
Observatory, 16 plates with one hour and the others with 15 minutes exposure
time. Th. Miiller (M) published observations for 159 variables (1933).

In 1926 (J. D. 2424564 - 24642) J. Schilt took a series of 97 plates with
8 minutes exposure time utilizing the 60" Mt. Wilson reflector for a study of
RV CVn. P. Slavenas (8) could measure onlyv 47 variables because the cluster
was on the edge of the plates (1929).

In the same vear (J. D. 2424647 - 24684) further 75 plates were taken with
the 60" Mt. Wilson reflector by J. L. Greenstein (G) with the same exposure
time. He published magnitudes for 117 variables using these plates (1935).
In 1938 (J. D. 2428964 —28983) 4 pairs of plates were taken with the 61"
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reflector of the Oak Ridge Station with 8 10 minutes exposure time. M.
Schwarzschild (Sch) has taken the mean values of magnitudes for these pairs
of plates (1940).

In 1939 (J. D. 2420367 —29431) 44 plates with 9 -15 minutes exposure
length were taken at the Perkins Observatory with the telescope diaphragmed
to 6()” J. H. Hett pubhshed observations for 48 variables (1942).

In 1940 (J. D. 2429670 --29834) 106 double photographs of 30 - 40 minu-
tes exposure time were obmine(l with the Rockefeller double astrograph at
Johannesbourg. W. Chr. Martin (Ma ) measured the magnitudes for 132 variables
but published epochs only for 121 of them (1942).

In the years 1946 (J. D. 2431965 - 31995) and 1948 (J. D). 2432682 - 32700)
28 and 10 photographs were taken. respectively. with the 6077 Mt. Wilson ref-
lector. The exposure time was 3 -7 minutes. E. P. Belserene published magni-
tudes for 52 easilv measurable variable stars (1952).

In 1053 (J. D. 2434447 34508) 25 plates were taken with the 10077
Mt. Wilson reflector diaphragmed to 587" The exposure time was 15 minutes
m the average. M. Roberts and A. Sandage (RS) published magnitudes for 78
variables (1955).

Between 1949 and 1966, 177 plates were obtained with the 40/40 ¢m
Schmidt-telescope at Burakan (J. D. 2433577 -35613) and with the 40 ¢m
GAIS astrograph (J. D. 2433034 -37130). respectively. On these plates a great
number of variables were estimated. B. V. Kukarkin and N. P>. Kukarkina
(K)) published their observations on 3 variables. (1961 b).

In Budapest (Bp) 214 plates were taken from 1938 till 1962 (J. D.
2428963 -37791) usin(r the 247 reflector of the Konkoly Observatory (f = 3600
mm. 1 mm equals 57,73 on the plates). Kodak Fastman 40, Agfa A.str() Spe-
zial and Kodak 103 a0 plates were used with exposures 10 to 17 minutes. In
1957 (J D. 2435920; 35933) 17 turther photographs were obtained by 1. Ozs-

vath in Hamburg on Kodak Oa0) pldtm with 12 16 minutes exposure time.
Grenerally 117 variables of RR Lyvrae type were measurable on the majority
of these 231 plates. The limiting nmumtude of the plates is about 170, A detail-
ed enumeration of the plates obtained in Huddp(’\t and in Hamburg is given
in Table 1. Plates of high quality are marked by the number 5; those of medi-
ocre quality by 3. plates of inferior quality l;) I.

xenerally the observational material covers the time interval of obser-
vations rather evenly, however. it is rather inu)mplcto in the case of several
variables exhibiting str ong variations in their light curve and in their period.
Unfortunately even these interesting variables desery ing the greatest attention
have been often neglected by several authors. It would he of great value to
measure all the variables on all the plates available.

Since 1950 the observational material can he considered as continuous.
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Table 1

LIST OF PLATES

Kind ol plate

Gruilleminot Superfulgur

Fastman 40

|

t

Cuality

of
plate

[PV RV L R I SRR LU S A e o SR L S N N L

N 2 L I S R e T T R N SR URURE S

Observer

Kulin

Baldzs.
Detre
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Table 1 (continued)

b e EGaity
Plate 2 11;4];1}()1}» + 1}1‘;\111)11;1111:::~ Kind of plate }.;4:‘0 Ohserver
31488 33 421.535 10 Eastman 40 2 - Balazs,
Detre
3189 .48 . 10 3
3190 33422.398 10 4
- 3191 431 10 4
3192 10 4
3193 11.5 5
R 3194 10 4 s
319> 10 N o
R 3196 10 3
R 3197 ! Ul 3
R 3198 | 10 5
R 3199 520 10 “ 4 s
3 3218 33 763.406 10 Guilleminot Superfulgur O Detre
- 3219 420 10,5 4
3220) 442 10 b
1 3221 455 10 4
. 3222 464 10 5
3223 483 | ] 3
3224 494 10
. 3225 504 10
3226 o14 10 5
- 3227 525 10 4
3479 34 118.35: 15 1 Lovas
3480 .372 15 “ i
3431 388 15 Agta Astro Spezial 2
R 3482 428 15 Guilleminot Superfulgur 3
2 3483 443 15 i
3 3484 470 17 3 :
R 34853 i 485 15 4
R 3486 ‘ 499 15 4
3 3487 013 15 4
] 3488 L0286 15 2
3 3489 540 16 3
3 3496 34 120,471 15 2
R 3497 484 15 3
R 3498 497 15 3
3 3499 5310 14 3
R 3500 523 15 3
R 3501 D36 15 3 )
3 3502 51 15 4 .
1 3503 364 15 4 -
R 3504 D79 13 3
3 3311 34 121.401 10 2
R 3512 412 10 2
R 3513 422 10 3
R 3514 431 10 2
R 3515 441 10 3
3516 A4R4 12 4
3517 495 12 4
3518 A05H ' 12 4
3519 5317 13 3
3520 D28 12 4
3521 339 12 4
3522 h52 12 4
3523 562 12 2
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Table 1 (continued)

JL D Exp. time : . ) ¢ Quality f
Plate 2 400 Do in minutes Kind of plate ol | Observer
. plate i
R 3526 34 121.594 12 Guilleminot Superfulgur 3 Lovas
33527 BOS 12 1
R 3533 34 122,404 12 2
3536 416 12 3
3537 431 13 3
35365 34 126,433 13 4
1 3384 34 131.415 12 2
1 382% 34 487,347 12 2
3820 367 12 3
R 3830 385 12 3
3331 397 12 2
1 3832 410 12 3
3833 A28 12 3
1 3834 43R 12 4
3835 A4 12 3
3836 ‘ 460 12 3
R 3837 474 12 3
1 383N 483 12 3
B 3839 494 12 3
R 3840 0% 12 2
1 3841 SIS 12 3
3850 34488530 12 3
¥ 3851 540 12 4
3927 34 S67.388 15 4 .
R 4287 35223415 Ih 4 i Qzsvath
R 428~ 428 15 3
3 4284 441 5 4
4291 467 15 4
14292 490 15 3 .
14293 D03 15 3 Lovas
14294 LT 13 4 .
4296 330 15 3 © Ouzsvath
R 4297 46 15 3
4294 D73 15 4
4301 35 224,454 15 4 -
4302 472 15 4 Lovas
4303 AR5 15 4 . Ozsvath
3 4304 499 15 3 Tovas
34305 Doi2 I5H 4 Ozsvath
4306 24 15 3 -
R 4307 042 15 3 Tovas
3 4308 D56 15 3 Ozsvath
R 4300 69 15 3 Lovas
R 4310 583 15 3 Ozsvath
R 4311 35 227,034 15 3 Lovas
R 4312 D47 15 2
R 4313 60 15 3
R 4314 073 15 3
R 4315 N6 15 3
R 4492 33 598,507 15 4
R 4493 .24 15 4
R 4494 337 15 3
R 4505 25 600,363 |39 3
R 4506 3TN 15 3
R 4507 391 15 3
R 4508 405 15 3
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i Kind of plate

Guilleminot Superfulgur

Kodak OaQ

Agla Astro Spezial
Guilleminot Superfulgur
Agfa Astro Spezial

Kodak 10340

Quality
of
plate

o

F e A - A E I B R A B R A I e N SR I S e a T T Y AV N A T S U S U RS VA

11

¢ Observer

Lovax

' ()ZS\'étlJ
Lovas

© Ozsvath

Lovas

Nzeidi
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Plate

4300
4801
4802

. 4803

4804
4805
4806
4807
4808
4809
4810

Jo L
2 400 000 ¢

37 791.394
424
439
454
469
A4R3
497
D19
533
249
a63

Table 1T (continued)

exp. time

in minutes |

14
14

14
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Kind of plare

Kodak 103a0

uality
of
plate
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Ohserver

SNzeidl



THE MEASUREMENTS OF THE VARIABLES

32 stars, covering an interval of nearly 3 magnitudes (14.00 17.03),
were selected as comparison stars from Sandage’s primary photoelectric and
secondary photographic sequence (1953). They are situated at distances of
3" to 13’ from the centre of the cluster. where photographic background
and crowding effects may be considered as insignificant.

Generally it was possible to measure 117 variables of the RR Lyrae-type
using the Rosenberg microphotometer of the Konkoly Observatory. The plates
obtained in 1960 were measured with the Becker iris-photometer of the obser-
vatory. The errors of measurements near the centre of the cluster were consi-
derably higher for the latter plates. Evidently a constant diaphragm is more
suitable for measurements in case of great photographic density. About 609,
of the plates were measured by Dr. Ozsvath. The resulting magnitudes are
given in Table 9.

‘The mean error of the measures varies strongly with the quality of the
plates and with the brightness of the stars. The data in Table 2 were determined
from 15 plates, selected randomly from plates of different (uality. The average
error of one magnitude determination is --0M095.

Table .
MEAN FERROR OF ONE MEASUREMENT

Quality of |

plates | 1 3 ; " 1
aornitide }
14m5—15m5 L o006 00T 4008 009 L 02
135 -—16M5 I =0.07 -+0.10 --0,12 ; 40,13 =015



DETERMINATION OF EPOCHS

Using the periods given in Sawyer’s catalogue (1955) provisional phases
were computed for every observation. The light curves were constructed for
every vear separately, and from these averages O - C values were obtained.
which served for improving the periods. With the new pericd a new - C
diagram was constructed and that was used to plot the whole Budapest mate-
rial according to phase. The mean ligcht curves obtained in this wayv enabled
the determination of accurate epochs even from a section of the descending
branch.

The observations were divided into groups according to phase. For
RRec and long period RRab stars the period was divided into 20 cqual intervals.
whereas for RRab stars of period ahout 045 with steep rise the intervals were
shorter on the ascending branch and around the maximum. For cach group
the average phase and magnitude have been calculated. The resulting normal
points are given in Figures 15— 27 and in Table 7. Care has been taken that the
groups contained nearly linear parts of the light curves without larger gaps
and that especiallv the brightness of the maxima and minima should not be
distorted. Therefore not all normal points contain the same number of chser-
vations, accordingly thev have different weights. Normal points containing
four or less ohservations are denoted by circles.

Since the Hamburg obscrvations of 1957 deviated svstematically from
the Budapest material. they were neglected in constructing the normal peints,
In case of variables exhibiting strong variations of the light curve the ohserved
lowest and highest maxima were plotted. whereas in the minimum and on the
descending branch mean values were taken.

The characteristics of the light curves obtained from our material arve
listed in Table 3. The consecutive columns contain the designation of the vari-
able, the period. the magnitude in maximum, the magnitude in minimum, the
median magnitude (mean of max. and min.), the amplitude, ¢: the time inter-
val between minimum and maximum in fraction of the period.

When the period P changes linearly with the time t, we mayv put P ==
=P, + p(t—t,). If P, and tare expressed in days, then  is equal to the
period change during one day. 9 is given in column 8 of Table 3. In the fol-
lowing columns ¢,, ¢, and ¢ = ¢, - ¢, are indices illustrating the complexity
of the O- .C diagrams. Thev will be explained later. In column 12 the letter ¢
denotes definite light curve changes, the same letter with an interrogation
mark indicates possible changes in the light curve. In the last column » gives
the distance from the centre of the cluster in minutes of arc.
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Table 3.

A
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5170334
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Tahle 3 {rcontinued)

M ; m | Mped | K € B Do e, |

Var | Period

l i i ¢ ! Be” i !
F0R - 015106049] 15207 16734 © 15770 Qw27 o017 | 1 1) 2. | 63
109 5339239 | 14.56 @ 15.64  15.10 LOS 05 0 114 2. I Y]
10 53535691 15.02 | 1588 ° 15.45 .86 - 5020 730 1 1.7
113 .5130066! 14.90 | 16.25 = 15.57 1L.25 0.1l e 1 2 L 12,0
114 59772701 1518 16.24 ° 15.71 L6 0.6 000 070 0 0 L 10.4
115 51335291 14.98 | 16.34 | 15.66 136 012 08 0l 0l 0| © 134
116 5148088 | 14.89 = 16.32 | 15.60 143 0130 — 12 P 113
117 - 60051641 15.22 | 16.22 ' 153.72 1.00 . 0.20 — UL B A T
118 49938071 14.90 | 16.36 | 15.63 1.46 0,12 14 0 0l 0 L83
119 5177404 | 14.87  16.23 | 15.55 1.36 (.16 — 1 2 3 4.6
120 6401387 15.56  16.07 | 15.81 .51 0,27 0.0 0 0! o 6.3
121 53518820 14.84 | 1554 | 15.1% - 070 _— Lo 20 | o1a
123 .5454472] 14.92 ' 16.31 & 15.61 1.39 . o4, 20 1 3 L17.0
124 1 7524328 15.50 15.73 0.46 0.30 1 | S U 3.6
125 (3498206 | 1548 1574 0,52 041 29 1] 0 1 3.8
126 3484043 | 15.42 . 15.69 034 0.36 o2 2. 2.4
131 .2976919 15.04 | 15.30 .52 0140 — 11y 2. A
140 33313041 15.07 | C1520 0 044 0.36 00— s
142 568620561 14.79 15.23 .43 0.19 000 - 1.1

In Figure 1 the median magnitude of the variables (Myeq) and A A
have been plotted against the distance from the centre of the cluster, where
A ix the amplitude of the light curve and A is the mean amplitude in the
P Arelation for the period in question. For small distances the median mag-
nitudes are systematicallv too bright. the amplitudes too small, because due
to photographic effects the measurements give too high values for the bright-
ness of the stars near the centre of the cluster, and this effect is greater for
faint stars than for bright ones. W. Chr. Martin has investigated the same
photographic effects in @ Centauri (1938) with similar results.

These photographic effects are especially pronounced for r < 2'5. For
variables at distances smaller than 2’5 from the centre the characteristics of
the light curves may be strongly distorted. Accurate photometry is out of
(question near the centre. Therefore in the further discussions about the charac-
teristics of the light curves variables with r < 2/5 were left out of consideration.

The cpochs used for the construction of the () -C diagrams are listed in
tables following the remarks on every individual variable. To make the mate-
rial as homogeneous as possible it was necessary to determine every epoch anew.
The necessity of this procedure is especially evident for stars with variable
light curve. But to homogenize the materials obtained by different observers
is adifficult problem. The observations have been obtained with different instru-
ments using different kinds of photographic plates and exposure times. Long
exposure time may distort the light curve considerably. Colour equations
(Kukarkin and Kukarkina, 1961 a) cannot be applied in most cases because
the colour indices of several variables. especially of those having variable light
curves, are unknown. For stars exhibiting regular light curve the median mag-
nitude on the ascending branch can be simply used for determination of the
epochs. Mean epochs have been obtained from a vear’s material plotted against
phase. When the rising branch was actually observed, the mean error of one
epoch is about 09001 —09003. depending on the amplitude and the steepness

2
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of the rising branch. When the rising branch has not heen observed, the
descending branches have been fitted to a mean light curve based on all of the
observations available for the star. The error of epochs determined in this way
mav amount to 0901,
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For stars with variable light curve the determination of the middle of

t.ll.(,‘ rising branch” is very problematic. K.g.1/, (\ln]l\+ m,,;,) mayv he <0metime:~‘l

fainter than M, . C ()I]Sl(i(,!ln"' the B 11(1dpe.st material, the arithmetic mean of

the average maximum and minimum was taken as median magnitude for
stars exhibiting light curve changes:

Mg = 14 (M - M m m

masx min max 7 min)'

This definition proved to be satisfactory with the exception of Var. 68. where
the median magnitude defined in this wav is fainter than M. Therefore the
epochs for this star belong to the magnitude mp, = 15.8 on the rising branch.

We should like to make it perfectly clear that the M, and M, values
in Table 3 are the highest and lowest maxima ohserved in Budapest and thev
may differ from the real extreme values of the maxima, as in most cases the
(V(](‘ of the light curve changes is not fullv covered. Besides M and M.
may change from vear to yvear as in the case of field stars showing the Blashko-
effect. The variations in the brightness of the minima are rather small. there-
fore we have used for every st‘(u an average value of the minimum. In order
to get consistent epochs we had to determine cquivalent points on the rising
hranches obtained by different observers, For this purpose the following pro-
cedure has been used. The halfztmplitudesnf' the variables having stable light
curves and situated at r > 2/5 have been compared with the B u(l(lpest ddtd
The diagrams 2a--i obtained in this way enable us to transform the Budapest
magnitude intervals into the corresponding data obtained by other ohservers.
In principle the curves should pass the origo. but in the range of 0m2 - ™8 the
following linear approximations secem to be satisfactory:

) Bailey 1895 1900, n=>7
Imp = 1.220 dmy, +0.320

L.065 036

h) Hett 1912, 1915 n o= 21
Imy = 0.837 Amy, + 0.108

L0409 — 025

r) Larink 1921 n = 54
Im, = 0.952 .1 My, 0,101

+.040 0,022

o) Miiller 1925 n == 4
Fmy = 0.921  Img, 0104

037 020

e) Slavenas 1926 n = 19
ITmg = 0997 Tmg, —+0.06]
4-.084 047

/) Greenstein 1926 n = 45
Img = 0.919  Img, +0.18]

1088 046
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g) Hett 1939 n =28
Amy = 0919 Img, +0.094
034 018

/) Belserene 1946, 1948 n = 30
Amg, = 0.967  Amp, +0.076
-L.043 024

i) Roberts, Sandage 1953 n = 39
3] mprs = 0.994 1 IYpr -+ 0.000
L.029 015

As the minimum does not change significantly in course of the light curve
changes, its average value is well determined. Therefore, the median magnitude
for an observer x can be defined through the relation:

(med), = (min), - m,

where m, = (min -med), can be determined from the relation im, = f( Imp).
The errors of (med), amount to about 0M03—-0m06 or 0901.

It is not possible to construct O -C diagrams using individual maxima
or minima, because the number of well observed epochs would be insufficient.



0O DIAGRAMS AND PERIOD (‘(HANGEN

The pericds in Helen B. Sawver’s catalogue (1955) have been corrected.
The greatest correction. amounting to —09000178 » - -+ 15%, was applied to
var. d4. For 17 variables (var. 18. 22, 28 41, 42, 43, 44, 47, 52, 54, 58, 66, 79,
80.88. 110. 119) corrections exceeding 0900001 - 1% were necessary. The periods
viven in Table 3 refer generally to J. Do 2425000, and are average values taken
over more than 60 vears. The O (' diagrams were constructed by using these
periods, and if pessible, they were approximated by a straight line or a quadra-
tic parabola. Considering only the variables observed since Bailey’s discoveries
the O (' diagrams are represented by a straight line for 7 variables, by a posi-
tive parabola {or 22, by a negative parabola for 25 variables. There is no sys-
tematic trend in period lenghtening or shortening.

In Figure 3 the (requency distribution of the values of 1010 5 is shown.
for the RRab variables. Apart from some deviations the distribution is Gaussian
for M3 and M5. For M3 the mean values and their errors are compiled in the
following table:

" oo ﬂ : Tt s £

RRe stars 4 (.90 | +0.71
RRab stars a3 0.74 112
adl 57 —0.63 1.05

The distributions of the 3 and 673 values according to the period arve
; ' ) i ; g
<hown in Fig. 4 and given below

o082 035 044 047 050 053 056 059 0.62 065 0.68 0.71
n 1 2 5 13 N 10 7 5 2 |

1WE £0.90 185 SR —045 2,07 —0.67 499 002 4145 423
1008 085 CHAL 2231 207 263 =532 +1.37

The irregularitics in the O diagrams can not be generally identificd with
changes of the true period: they represent only statistical fluctuations around

P g PP, 1) dpP,

0
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the expectable value of the period. Strictly taken. the change of the period is
given by the dependence of the density function f (P, E) on E (Sterne, 1934).

In M3 the O—C diagrams could be approximated by quadratic forms
only for 57 variables, whereas for the majority of the variables more comphi-
cated O —C diagrams have bheen obtained. Especially difficult was the constiuc-
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tion of O --C diagrams for stars with changing light curves, because the second-
ary periods causing phase shifts amounting sometimes to 091, were not known.
Therefore these phase shifts could not be eliminated and thev appeared as
scatter in the O—C diagrams. We have for variables in M3 the same rule as
for field RR Lyrae stars (Julia Baldzs, L. Detre): RR Lyrae stars with second-
ary periods have very complicated O-- C diagrams.
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The author has attempted to characterize these intricate ()

Figure fi.

(' diagrams

through three indices (¢, ¢,. ¢; Table 3). ¢, deseribes the extent of the O -
dingram, i.c. the amplitude of the fluctuations of the O— ' values. [ts depen-
dence on the period was eliminated by using the average period over 60 years.

¢, = 1 if the fluctuations of O € are smaller than ndn2
ey =1 hetween 0402 and 0410
¢, = 2 0401 (1925
¢ =3 . 1425 04y
e, =4 . 0940 (455
¢ 5 .. greater than 0955

¢, givex the number of cveles in the O

greater than ndol,

(! diagram having amplitudes
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¢, = 0 if the number of inflexion points is il
¢, =1 1
=2 L2
c, =3 o . . .. .. . . 3
e, =4 . . . . .. . . + or more.

2
As a very compact index. characterizing the complexity of the O (' dia-
urams, the sum

san be used. In Figure 5 the indices ¢, ¢, and ¢ are plotted against the distance
from the centre. RRe stars are denoted by triangles. RRab stars having vari-
able light curves by cireles. It is obvious that RRab stars with variable light
curves have generally O (" diagrams of great complexity. In the vicinity of
the centre several stars occur qualified as regular (var. 25, 42, 48) nevertheless
having complicated O—(" diagrams. No doubt these stars arc effected by the
Blashko-effect. hut the considerable errors of measurement make the cffect
indistinet near the centre. After all we can state as a rule in accordance with
results obtained by Detre for field RR Lyrae stars: RRab stars having com-
plex O C diagrams exhibit always Blashko-effect of considerable amplitude.

Figure 6 represents the relations ¢, ¢,. ¢ versus period. Open cireles are
again used for stars having variable light curves. For RRe and irregular RRab
stars the index ¢, is generally farge, i.e. they exhibit cyvelic oscillations in their

1) . (* diagrams.



THE CHARACTERISTICS OF THE LIGHT CURVES

The caracteristics of the light curves are summarized in Table 3.

The relation with period of the amplitudes for 50 variables with a dis-
tance from the centre greater than 2°5 is shown in the middle of Fig. 7. Sandage
and Roberts’ (1955) two variables of very small amplitude are also plotted in
the diagram.

The break between c- and ab-type variables is evident and the figure
illustrates for ab-variables the well-known decrease in amplitude with increas-
ing period. But the points for RRab stars appear to be distributed in two
sequences, as was already pointed out for cluster variables by Belserene (1954).
and for field RR Lyrae stars by Detre (1955). The one on the shortperiod side
(RRab 1 stars) is considerably steeper than the long-period sequence (RRal)
II stars). Also other characteristics of the light curves (e, BV, median magni-
tude, m,, ete.) indicate a separation of RRab stars into two distinct sequences.
RRab II stars behave like RRab I stars of the same amplitude having periods
shorter by 041. The separation is especially well marked in the relations m,,.
versus P (Fig. 8) and B -V versus P (Fig. 9). Constructing Fig. 9 the mean
colour indices (B—V) obtained by Sandage (1959) have been used.

In M3 the variables 14, 24, 26, 60, 65 and 124 belong definitely to the
RRab IT sequence. Table 4 summarizes the dependence of the median magni-
tude on period for stars with r > 2/5.

Table 4

Type ‘ n . P i Umed.
o } L R +

RRab 1 045 < P <C 0750 ‘ 5 19485 i 137538

.50 < P < 0.55 24 0.524 | 15.597

; 035 < P < 0.60 9 1.581 '; 15.633

‘ 0.60 < P COE 0.623 15.731

RRab 11 ; 4 1.681 15.632

RRab all i 1 30 1).559 15.622

RRe j 9 0.522 15.691
RR all 1

| |oose 0.523 ' 15.633

l h
Figure 10 illustrates the relation of ¢ = M--m to the period for variables hav-
ing stable light curves. RRe stars are indicated by open circles. RRab 11 stars
by triangles. Plotting ¢ against the amplitude (A). instead of P (Fig. 11), the
separation of RRab stars into two sequences is not apparent and the scatter
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becomes smaller than in Fig. 10. 1. e. there exists a closer correlation between
¢ and A, than between ¢ and P. In Table 3 the observed brightest and faintest
maxima are given for variables exhibiting light curve changes.

Prosumdblv these observed data do n()t differ substantiallv from the
true extreme maxima. With the observed extreme maxima Fig. 12 was con-
structed showing the period-amplitude relation for stars with ’\(Uldble light
curves. The dmplltudc\s for stars exhibiting onlv minute light curve ch(m(r(us
are denoted by triangles, the greatest dmphtud( s by 4. the smallest ones by X
Apart from the uncertain var. 68, Fj ig 12 shows. that for stars having v 1rmblo
light curves the greatest amplitudes fit the P A velation valid for RR Livrae
stars with stal)le light curves. This was already noted by Preston (](()4) for
field variables. In thls connection it is worthy to mention that according to
results obtained by Baldzs and Detre for RW Dra and RR Lyrae the gres 1trest
amplitude does not show variations with time. while the smallest amplitude may
vary considerably. For some variables (var. 35, 44, 52) the observed greatest
anhtude is ((mmdemhlv below expectation. probably because only .small(r
amplitudes have been observed at B udapest.

It is interesting to consider the variations of ¢ in course of a cvele of light
curve changes. In Fig. 11 the extreme values are connected by a \‘(r,uo'ht hm-
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Table 5
) B np owith Blasko-

S odntn ricall) PRI nplt

0129 E] 0 0.00

.32 7 1 0.14

0.35 5 2 0.40

0.47 N 3 0.37

.50 21 [ 0.24

0.3 2t io 0.38

.56 13 7 .54

0.54 14 4 0.24

0.62 n 2 0.29

0.65 4 1 h25

(.88 1 ] .00

0.71 I 0 0.00

0.74 I

) 0.00

112 34
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The e-values change inside the region occupied by regular variables. This
phenomenon strengthens the result obtained above that ¢ has a closer depend-
ence on A than on P.

Among the 112 variables in M3 investigated in detail 36 (32%,) show
all the characteristics of the Blashko-effect as enumerated by Detre (1962).
In Table 5 and in Fig. 13 the period-frequency is given for these stars. They have
in M3 the highest frequency at P = 0947 and 0436, in good agreement with
field RR Lyrae stars.

The period frequency distribution remains the same if we include also
the 9 variables for which the presence of the Blashko-effeet is not quite certain.
No such statistics can be made for RRe stars.

The frequency of variables with Blashko-effect does not depend cn the
distance from the centre.
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COMPARISON WITH OTHER GLOBULAR CLUSTERS

Figure 7 shows the period-amplitude relation for o Cen (Martin 1938
and M3, It contains only variables having stable light curves and situated
at a distance 47 or more from the centre in o« Cen and at 2°5 or more in M3, res-
peetively.

The separation of RRab stars in two sequences, mentioned above for
M3, ean be well seen also for m Cen (Belserene, 1954). The same phencmenen
appears also for M5 (Ocsterhoff. 1941) considering only regular stars having
distances from the centre r = 25, The frequency distribution of the variables
in both sequences is given in Table 6 (1: short period sequence: H: long period
sequence).

Table #.

Chuster IO R Rab i b L | L

!
M3 O (2001 35 (T09,) 5 {109 ) i a0
M5 4 (299, 16 (32°,) 6 (199) 31
o ('en 13 (549, T 30 (370 : N0

The relative population of the sequences differs markedly from cluster to cluster
and seems to be correlated with the percentage of RRe stars. This statement ix
supported by NGC 320 (the data arc taken frem Sawyer’s catalcgue, 1955).
In this cluster there is only cne RRe star, while all the RRab stars withr > 275
helong to the shert period sequence. The globular clusters can be apparently
divided into two groups according to the population of the RRab scquences
i and 1I. Between the two groups there is however no continuous transition
{van Agt and Oosterhoff, 1959).

The short-period scquence 1 of the RRab stars in o Cen as well as in M3,
is perceptibly steeper than the long-period sequence 11. In this way Detre's
notes (1955) on the period-amplitude diagrams of globular clusters may be
explained: the frequeney of RRe stars increases with that of RRab stars.
at the same time the average pericd of RRab stars becomes longer and the
steepness of the cembined T and 1 sequences decreases in the P A diagram.

Another difference between the two sequences is in the average rate of
change of the period (Belserene, 1954), Le. in the average value of the coeffi-
cient 3. The values of 101 3 for the clusters o Cen, M5 and M3 are given in
Table 7 (with their probable errvors), further the number of variables used in the
tabulation (in parentheses) and the number of stars with positive and negative
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p-s. marked by -+ and - respectively. Table 7 contains for m Cen the variables
at distance 4’ or more from the centre, for M3 and M5 those situated at 2’5 or
more from the centre.

Tuble ¢

| 10 - £ for KEab L stars

Finster ) 1ote - f3 . B S .
for RRab T stars ) Vo iy ]» L . Oi
Cen Le3864-4.37 0 (1) © 1,343,600 (1) ‘ 10.944+3.04 (11) 5.40.1-2.58 (261
3 - and 4 - 10 - and > - 9 - and 1 — 19 - and 6 —
M5 L 1474145 (15) 1LO4- 1.04  (3) 19.8 (1) | 4.2 300 (6
9 o~ and 5 — 4 and 1 - o oand O - D and 1 —
M3 ‘ LO21T41.42 0 (26) ‘ 0.00-+0.57 (3) C23 (1) S OHR .70 (4)
1T ¢ and 9 — 1 - and 1 - I - and 0 — 2 0 and | —
The OO ETL0 0 (48) 130248 (23) CTL9622.75 (13)) 4TSS LON (36)
three !
clusters 23 - and I8 - 15 - and 7 .- 11T and 1 26 and S -

Among the 13 RRab 1 stars with P > 097 only one (var. 85 in o Cen)
has @ negative 3. with a small absolute \(lluo of (L6 10710 On the long-period
RRab sequence of M3 we have one star. var. 26, with a negative . It has a
period of 0,598, therefore, it cannot be clearly separated fmm sequence T, only
its colour index B -V indicates its belonging to sequence 17

After all we can make the foll()wmu stdtem(’nt There is a pronounced
per 10d lengthcmnw on the long peried RRdb branch, actually g increases with
mereasing period. On the shmt period branch positive and negative g values
have the same frequency and we get # == 0.0 x 1079 In this wav it is under-
standable. that where sequence 11 is predominant (o Cen), peried lengthenings
are prevailing, while positive and negative g values have the same frequency
(# ~ 0) in clusters with predominant RRab [ sequences (M3).

It is very probable. that the scparation of the RRab stars into two se-
quences depends on chemical composition. That is suggested by Figure 7.
where in addition to the P A relation for w Cen and M3 the same wlatmn is
shown for 50 field RR Lyrae stars. In this diagram open circles represent stars
with 18 = 0 -2 (normal metal content), solid circles stars with .18 = 9 11
(extremelv low metal content), 18 being Preston’s index (Preston. 1959). The
photoelectric B magnitudes were nmmlv taken from Kinman’s paper (1961)
and from unpubhi hhed Budapest observations. Apparently, stars with extre-
melv low metal content occupy the long-period sequence T1. whereas sequence

is the locus of stars with medium m(,tdl content. That is supported by the
1}1('t that the metal rich globular ¢luster NGC 6171 has a well populated se-
quence 1 (Kukarkin. 1961). It is worthy to note. that while M3 and o Cen rep-
resent two extreme tvpes of globular clusters with respect to the statistical
properties of their RR Lyrae variables, both (even M3) belong to Morgan's
class H containing clusters with weak metal lines. On the other hand NGC
6171 is of type VII. VIII, a cluster with strong metal lines (Sandage. Katem.
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1964). We are led to the conclusion that RR Lyrae stars do not represent a che-
mically homogeneous group even within one and the same cluster. It is probable,
that the two RRab sequences represent in the HRD the continuations of the
two different branches of red stars cn the horizontal branch (Arp, 1953). Per-
haps the two branches represent stars evolving in opposite directions along
the horizontal section of the HRD (Woolf, 1964).



REMARKS ABOUT INDIVIDUAL VARIABLES

Var 1The O —C diagram can be well approximated by a negative para-
bolic curve. The star lies near the centre, therefore the brightness values are
systematically higher. The O — *residuals have heen computed with the ephe-
meris;

(== 242 5000.260 -+ 095206250 E.

Ohserver Year j o md)hel x I 0--C
| ; !
B ; 1895 Pl DL 2413 384.442: -22311 | 1154
I 1896 ‘ 13 691.627: 21721 X - 137:
! 1900 15 160.870: - 18899 3 —.008:
L ! 1921 22 T61.567 —— 4300 j —-.005
M i 1925 : 24 298,457 — 1348 ; -=.000
G ; 1926 24 647.795 — 677 —.002
Ms @ 1940 20 770.197 - 9162 ; =029
Bp ! 1940 29 773.399 49172 ' 034
i 1941 30 07%.401: 9754 ; .035:
: 1950 23 300,572 16116 ‘ 081
: 1952 34 121.516 17520 .094
: 1953 34 487,510 ‘ 18223 -.099
1S : 1953 ‘ 34 507.815 ‘ 118262 099
Bp g 1956 : 35 398,503 --20356 121
1962 37 701.332: 124569 -.164:

Var 5 Strongly changing light curve. There is an oscillation of about 0m7
in the height of maxima. The dgpth of minima shows a variation of about 03
amplitude as well. The periodic oscillations in the O--C residuals may exceed
2" In Larink and Martin’s material no strong variations of the light curve are
apparent. The O --(* diagram drawn in the figure seems to be the most probable

although it can not be determined unambiguously. The O—C residuals have
been 00mputed with the formula:

(' = 24925000.326 — 095058940 E.

‘ — .
Obgerver ’ Year | Dl !

i wmedihel, kE i O—
i ! ;
B 1900 J. D.o2413 161.836 ~19445 | --1137
H 1912 | 19 534.841 -—10804 -.194

» 5 ,
f 1915 200 525,81%: — 8647 | —.043:
- ‘ |
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Chserver : Yeur

H 1915
I 1921
M 1925
Neh 1938
Bp 1938
H ! 1939
Ma 1940
Bp 1941
Be 1946

1945
K 1 1952
RN 1953
Bp 1953

1955
K 1956
Bp 1957
K 1959

1960

B, sZEIDL

tonmedabiel,

J. DL 2420 654,971

292 TRO45N
24 309.500
28 966.781:
28 991.527
29 430.736
29 780,250
29 781.260
30 052,468
3] 968.754
32 T00.787;
34 131.313
34 483.905
34 457.44%9
35 223.493
33 473
35 578.454
35 814.496
35 920,524
36 668.553
36 692,423
37 047,474

Var 6 The variable is of RRab tvpe. The O
by a positive parabolic curve. It was computed with the ephemeris:

Observer : Year
B 18¢

1897

1900

[. 1921

M 1925

~ 1926

Bp 1938

Ma 1940

Bp 1941

1950
1952
RN 1953
Bp 1953
1955
1956
1960
1962

(== 2425000.271

timedhhel

Jo Do 2413 3900519

14 077,625
15 160,802
22 760,407
24 289,479
24 621,730
2% 991,415
29 770106
30.052.470:
33 390,431
34 126,445
34 447.894:
34 488.532
35 223,505
35 600511
37018513
37 T01.545

- 8390
- 4427
- 1365
7840
~ 7889
- 87537
9448
+ 9450
- 9986
13774
15221
18049
L18746
18753
20208
20210
20910
--20081
21586
23065
L2311
23814

L1074
—.275
—.281
.246:
£.203
.296
+.237
.236
-.2853
-+.244
£.228:
i .107
i-.090
+.093
061
i-.029
-~ 086
1008
—.030
—.218
—.125
—.212

(" diagram can be representod

195143228 K.

Tty
Sl LU= =1

17744
~ 18369
C 18448
- 19877
20610
23367
S 24870

066

Fer 9 The cyclic oscillations superpesed on the negative parabelic O
curve may have some reality. The Budapest material is rather poor. The O
residuals have been constructed using the formula:
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(" == 2425000.521 < 095415641 K.

Observer Yesr temedibiel. [ et
i3 1895 : Joo DL 2413 372.533: -21471 RGN
1896 13 691.528: ~20882 -.051:
1897 14 140.508: 20053 - 02K
1900 15 160.804 SIN169 -.034
H 1915 200 625,762 SOTN -.004
l. 1921 22 760.631 4136 019
M 1925 24 290,538 - 1311 008
N 1926 24 620,883 - 701 -.002
G 1926 24 683,707 - 385 0]
H 1939 20 400.722 8125 =007
Ma 1940 24 770.070 RR07 ~.006
Bp 1940 20 774.398: 815 ~.011:
Be 1946 31 993.721 - 12913 -.017
1945 759 - 14189 015
Bp 1950 - 15551 ) -.035:
1951 16181 ! ~ 028
16342 ~.037
RN BRI ~.041
Bp 18877 - 047
19573 PRI
35 920568 20164 -.052

37 018.313: -22191 - 60
37 791112 23618 AT0:

Var 10 There is an oscillation in the height of the light maxima o mount-
ing to 0M2 - (M3 connected with variations in the slepe of the rising branch.
A positive parabola fits the O (' values well. The large scatter is probahly
an effect of the light curve changes. The residuals have been compmted with
the formula:

(" = 2425000247 — 095695185 1.

Ohserver Yrar iomedhhiel. B (SR
I3 1895 J0 DL 2413 372528 - 204107 - T4t
1896 13 721.626: -19804 123
1900 15 160,770 17277 - 094
H 1912 19 479.939 - 9693 . .035
1915 200 625,791 761 016
I. 1921 22 761.474 3931 w064
M 1925 24 309.430 - 1213 L0009
* 1926 24 647.716 614 P.001
Bp 1938 25 991,449 7008 D018
H 1939 209 431.6%9 7781 SL010
Ma 1940 29 770.559 S R83TH 025
Bp 1941 30052.486 - 88T - .44
Be 1846 31 995.695 12283 052
1945 32 634.8319: - 13493 054
Bp 1951 33 763.500 15387 072
1952 34 118.323 S 16010 - 085
1953 34 4%7.374 16658 SLO08N
RN 1953 34 507.864: 16694 075

Bp 19535 30 224.34%: - 17952 305
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Observer i Year t(medihel.

| {

\ | ;

: | ;

Bp f 1956 J. D. 2435 598.532 f P 18604 :
% 1957 35 033.413 ! 119197
; 1960 37 018.370; | 121702
1962 37 791.227: 192454

i

Var 11 In the interval covered by observations the period may be con-
sidercd as constant. An extremely small decrease of the period is probable.
The O—C valuex have been obtained with the formula:

(' == 2425000.167 = (95078918 K.

Ubserver i Year ! t(med)hel. E i | O--(
. i
B =08 J. DL 2414 438.558: 207495 | 11001
‘ 1900 15 161.792 ; 19371 —.003
H ! 1912 19479.801: 10864 ! .000:
1915 20 625.696 : 8613 j <.001
1921 22 733.447: 4463 ‘ +.001:
M 1925 24 309.436 1360 ‘ +.002
S 1926 24 620,773 ‘ 747 -.001
3 1926 ; 623 £.003
H 193y : - 8680 ‘ 000
Ma ; 1940 29 770.287: b 9392 .000:
Bp 1940 29 775.363: | L9402 ‘ —.003:
Be 1948 32 684.565: 15130 ‘ —.002:
Bp 1950 33 420506 ; 16574 L.om
1951 33 763.334: ! 117254 : LL002:
1952 : 34 122,410 -17961 002
RS 1953 ‘ 34 307.899: 118720 -.002:
Bp 1955 35 224.535 +20131 002
1956 35 600.377 S-2087) 000
1957 35 933.551 21527 -.003
1960 37 018.413 L23663 : 4-.002
1962 37791.423 S 25185 ~.00]

Var 12 The star is of RRe type. The variation of the light curve can be
clearly seen from differences in the shape and height of the maximum. The
maxima are generallv double (e.g. on J. D. 242 2761 and 243 5603). Missing
strongly Martin and Belserene’s material, the O —( diagram is rather uncertain.
The residuals have been computed with the formula:

C == 2425000.063 + 043178890 K.

i '

Ohserver : Year t(med)hel. | oY : Q-
B 1985 J. DL 2413 872,508 —36577 ; —"124
1396 13 691.636 ‘ —35073 —.162

1897 14 077.479 — 34354 ‘ 236
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By

189S
1900
1921
1925
1926
1926
1938
1940
1940
1941
1950
1951
1952
1953
1953
1955
1956
1957
1960
1962

MESSIER. 3

% tmedihel.

[T D. 24 14 456.402;

i 15 161.801
! 929 761.576
1 24 2%8.401
24 649,838
24 647.9¢
2% 991,
29 770,262

29 774.377:
30 078.330:

33 420.511

$3.521
D27
370
LTO0

37 018.512:

37 791,477

3%4:

43

—- 33167
30948
7042
2239
1124
1108

= 12556
- 15006
15019
15975
26488
L 27567
L 28690
-29844
-+29908
L-32160
£ 33355
L 34353
- 37807
140239

Far 13 1t is an object very difficult to measure, lying in a very dense
region near the centre. The star probably has a varving light curve. The cyclic
oscillations superposed on the negative parabolic O -C' curve may be real.
The residuals have been computed with the formula:

hserve s

M
G
By
Ma
By

s

By

Year

1895
1898
1899
1900
1921
1925
1926
1940
1940
1941
1952
1953
1953
1955
1956
1957
1960

(! = 2425000.187 - 094830490 E.

t{medjhel.

J.D, 2413 383.665:
14 456.558:
14 841.583:
15 161.856
22 756.426:
24 309.423
24 683.781
29 719.565
24 770.292
30 078.464
34 121.536
34 483.815:
34 487.200:
35 224.315:
35 603.473
35 933.393:
37 018.295:

-24048
—21827
—-21030
20367

4645

1430

655

9770

98735
10513

- 18883

.-19633

~19640
-21166
121951
i-22634
- 248830

3

=

Var 14 The Budapest material does not show the great variations of the
light curve suggested by Roberts and Sandage’s measurements. The character-
istics of the light curve are similar to those of RRab stars having periods
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shorter by 091 (The star belongs to the long period sequence). The O~ (' diag-
ram has been constructed using the formula:

(" == 2425000315 + 096359019 K.

Ohserver ; Year romedliel, I ! o

13 . 1896 Joo Do 2413 694,631 17779 KU LH
1897 14 073.622: -17183 009
1899 14 840.513: ~15977 <003
i. 1921 22 760.661 - 3522 —.005
M 1925 24 285.559 - 1124 .02
Bp 1938 2% 991.259: -B276 024
Ma 1940 20 770.224 - T301 00y
Bp 1940 20 775.314: - I509 012
1950 33 390.410: 13194 C005:
1952 34 118517 14339 - D05
1953 34 487.348 14919 013
RS i 1953 34 507.694: 14951 010
Bp 1955 : 33 227.540 16083 015
1956 35 603.357: 16674 S04
1957 35 933.391 ' - 17193 BEA ) )
9K 37 791.485 220015 03

Var 15 The period increascs but the residuals () O can not be satis-
factorily approximated by a parabola. The O - (' values were computed with the
formula:

("= 2425000310~ 095300794 1<,

Observel : Year remedihel. K o
B 1885 Jo D0 2413 3750 == 21927 S OS5
1889 14 840.] - 19167 SR
1900 5161, — 18581 RINE
I. 1921 22 729, - 4284 04
M 1925 24 287, - 1345 —-.001
h 1926 24 642. —  H75 -0
Bp 1938 28 991.492: L7329 RIEN
Ma 1940 29 770,180 S RO9% REALN
Bp 1940 29 774.417: w9008 012
1950 33 422.444 = 1388S 032
1952 34 120.561 17205 S 035
1953 34 487.377 - 17897 36
1956 35 598.432: 19993 BRIENE
1957 35 933.444 -206825 04
1960 37 018.317 22672 ST
1962 3T 791,382 < 24130 REATY

Var 16 The star is a variable of type RRab. In the O diagram an
abrupt change occurs atJ. D. 242 9000, From J. D. 242 0000 toJ. D. 242 9000
and from JJ. D. 242 9000 to J. D. 243 8000 the period can be considered as con-
stant. The residuals have been computed utilizing the data:



Ohserves

Feor

Year

1896
1897
912
1915
1921
1925
1926
1938
1939
1940
1940
1946
1945
1950
1953
1953
1955
1956
1957
1962

¢

MESSIER 3

2425000488

J.

D.

timediliel

2413 691.491:

14 067.457:
O 479.783:

20.654.719
22 761,621
24 29051~
24 620,946

28 991,268

29 431.673
20 TT0.28K
20 775.400
31968727
32 700,689
33 422.424
34 432,76
34 487,375
35 223.42x
35 600,407
35 933,392

W
-1

THTTN:

653115075 K.

22104
— 21374
10793
8496

- 4377
[ 388
742
TR02
8663
9325

- 9335
- 13623
15004
~ 16465
183538

- 18547
[9USE

L 20723
- 21374
- 230086

TN
070
-005:

001

- 00

002

003
002

-.004
07
--.011

- 028

033
=035
-.0468

- 043
-.048
=051
- 057
-.067:

The height of maximum-light oseillates hotween 15720 15M¢
tanl -

Thix is connected with a strong variation of the whole light curve. (Variations
of the same amplitude have heen found by all other observers.) The residuals
0 (! belonging to the maxima do not show considerable oscillations. while
Belserene found for the median point of the rising branch differences amounting
to 1" The oscillations of the minima are even much greater. The large scatter

in the O

(" diagram is due to the Blashko-effect. The parabola drawn in the
tal

figure represents a rough approximation onlv. The residuals have heen obtained
with the formula:

Ulmerve

M
[

Neh
By
Ma
Bp
e

Yeur

1867
1897
1844
1904
1912
1915
1921
1925
1926

1938
1935
1940
1941
1046

194 %
1950
1951

(' --

Q4250000 441 -«

J.

D,

temenhhel.

2413 721,495
14 077.531:
14 841,467
15 161.801
19 479,901
200 654.651
22 T61.584
24 289,441
24 647.946
24 684.730
28 964.850:
28 991.366:
20 770,302
30078507
31 971.747
31 994.743
32 683.812:
33 422,417
33 763.516

53761367 .

— 19077
-18954
-17633
17077
- 9582

7h43
3886
1234
612
348
6881
6927
8279
S814
12100

S 12140
- 13336
- 14618

15210

- HR5H
- L0686
- 38
- .0446
L 002
L0009
-.025
<-.003
=001
S L017
012
<026
<025
-3
- 052
=.002
- L0112

010

036
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Observer Year | t{med)hel. l [

Bp 1952 ‘ Joo DL 2434 115388 i 115826 j =008
34 122.436: +15833 023

1955 : 35 223.459 17744 048

1956 35 598.531 . +~ 18395 +-.055

1957 35 920.606: ‘ 18954 ) =070

1960 37 058.340: ; ~20929 .. 134:

1962 37 791.361 ! 122201 - L0

Var 18 The variation of the light curve is well pronounced. The residuals
O ~C for the minima are constant while the median point of the rising branch
shows cyclic oscillations amounting to 0%5. The height of the maxima varies
with an amplitude of about 0m35. The period is strongly variable. The section
of the O -C diagram preceding Larink’s observations is uncertain. The
(0—C)-s were computed by the formula:

O = 2425000.066 +— 045163623 K.

Ohserver i Year ! t{med)hiel, I E i O
B 1896 S DL 2413 692.597: 21899 3 :1349:
1899 | 14 841.431: 19674 : 277

L 1921 ‘ 292 756,490 -~ 4345 : 018
M 1925 24 288,524 S 1378 005
G 3 1926 24 647.907 - 682 000
Sch i 1938 28 066.752: i 7682 009
Bp 1938 28 991.532 ‘ + 015
H 1939 29 408.747 ‘ 020
Ma 1940 20 770,186 ! = 035
Bp 1940 20 775.346: -.039:
1941 ‘ 30 78.432 i 4o 9835 -.057

Be i 1946 31 968.742 ! 13496 ; 150
1948 32 683,871 ‘ 114881 j 182

Bp 1952 34 121.375 117665 ‘ 231
RS 1953 ‘ 34 447.723 118297 : 224
Bp 1953 34 487.486 | -1-18347 ; 292
1956 35 603.400 +20535 | 157

1957 35 920.480 21149 i 132

1960 37 018.406: -.23275 L007:

1962 37 791.499 124772 i 1106

Var 19 The cyelic variation superposed on the negative parabola can be
considered as real. The (O —C)-s were computed using the formula:

C = 2425000.319 1+ 096319796 K.

Observer | Year t(med)hel. ‘ E 0O-C
B 1895 1 J.o DL 2413 372.520: i —18399 —1'0086:
1896 i 13 693.552: ' —17891 —.020:
1900 ! 15 161.628: ' —15568 ! ~.033:



Observer Year
1

L C1921

M 1925

G 1926

Bp ! 1938

! 1940

Ma [ 1940

Bp 1941

1950

1951

1952

RS 1953

Bp 1955

! 1956

; 1957

1960

1962

MESSIER 3

t(medjhel.

J. D. 2422 760.585
24 287.438
24 647.663:
28 991.276:
29 720.562:
29 770.512
30 052.361:
33 421.442
33 763.342:
34 118.493
34 507.782
35 224.459
35 600.511
35 933.561
37 018.628:
37 791.554

- 3544

1128
‘ - 538
; -~ 6313
-~ 7469
‘ - T548
j ~ 7994
| -+-13325
| 13866
| £ 14498
15044
~16178
= 16773
17300
19017
20240

41002
—.008

—~.011:
+.006:
--.013:

-++.011

-.003:

-.005

—.006:

-.028
—-.038
—.026
—.002
005

w047

-.032

Var 20 The variations of the light curve are conspicuous. The variations
in the slope of the rising branch can be well seen cn scrial expesurcs taken
by Martin on consecutive nights. This is supported by cbservaticns ¢btained
at Budapest. Great variations in the height of maxima are vay prcbable.

According to Belserene the residuals O--C oscillate with an amplitude of
about 1" The residuals have been calculated with the formula:

Observer Year
B 1897
1899
1900
H 1912
L 1921
M 1925
3 " 1926
Ma 1940
Bp 1941
Be 1946
1948
Bp 19850
1952
RS 1953
Bp 1953
1 1956
L 1957
’ 1960
] 1962

H

1
!
i
|
1

t(med)hel.

O = 2425000.248 - 094912570 E.

[7 7 E

J. D. 2414 078.534

-22232
14 841.443: -20679
15 161.781 -20027
19 479.934 —11237
22 761.559 — 4557
24 289.396 —~ 1447
24 311.491 —~ 1402
24 684.836 642
29 770.374 + 9710
30 078.409: | 410337
31 968.763 | 14185
31 995.747 +-14240
32 700.715: +15375
33 421.372: 1-17142
34 121.424 4183567
34 482.991 19303
34 487.414 119312
35 603.480 221584
35 933.603: 4-22256
37 058.621: 424546
37 791.550 -1.26038

0—-0C

1108

—.096;

—.063
—.059
—..031
—.003
—.015
—.025
-+.021

.037:

034
—.001

=.014:
—.003:

-.007
+.009
011
—.059

—.061:
—.021:

-—.048

oy
Var 21 The O—C diagram deviatcs from a parabola, the rate of period
increase is diminishing. The O ~C curve was computcd with the formula:



Hiseryer Year
3 1897
H 1912
1915

I. 1921
M 1925
Nets 193
Bp 1938
H 1939
Ma 1940
Bp 1944
Be 19446
1945

Bp 1950
1952

14953

R 1953
Bp 19536
1957

1960

1962

(

J0 DL

B. SZEIDL

2425000268

tewed)hiel.

2414 067,
19479,
200 654
22 761.
24 286,

= 095157286 K.

a6l 21199
B0 10704
R - 8426
S04 - 4341
S00 - 1384

28 966,769 - T6891
28 991. T30
24 408.75 R34
29 770,28 9244
20 775.444 S9254
31 965.782 13506
32 633.694 - 14898
33 422,236 16330
34 120,549 - 17684
34 487,244 - 18395
34 507,87 ~ 18435
35 603.311 220559
35 920,485 S 21154
37 0185146 = 23303

Var 22 The light curve varies with
van be revealed in the heights of maxime.
with the formula:

Tihspryer

M

Or

Ma
By

Be

Yenr

15395
1897
I8949
1400
1912
1915
1921
1425
1926
1934
1940
1940
1941
1946
1943
1950
1951
1952
1953
1953
1955
1956
1957
1962

(G

J0 DL

2425000344

timedbhel

14 841.5

15 161,
19479,

20 656.835:

22 TH1.563
24 313.496

24 683,630

29 400715
20 770,440

20 774,291
30078542
31 974.835:
32 700.815:

33 422,466

33 T63.280:

34 121.494
34 447876
34 4R7.363
35 223.473
35 600,400
35 933.545
37 791,32

2413 377.494:
14 077.520:

424736

certainty. differences of 01

The residuals O

094814221 .

—24142
-22688
-=21101
2014 36
—~ 11468
- 9023
4651
1427
6H8
9141
940Y
-9917
10544
- 14488
S 15996
S 17495
- 18203
< 18947
- 19625
19707
=21236
L220149
- 22711
- 26570

C1294,
=051
042
014
000
032
030
S 03N
046
- 045
-84
ol
S120:
L 136
LR
148
AT
- L1832
2,224
247

(2

(" were computed

1358:

319
-.294:

256

331
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Var 23 1 found variatons of the light curve with an oscillation of about

0] -—0M2 in maximum(maxima ond.D. 243 4487 and J.D. 243 5224). The O —('

diagram may be represented by a pesitive parabola as well. The high brightness

values obtained for the variable suggest a close companion, but it can not he
seen on Budapest plates. The (0—(")-s were computed using the formula:

C = 2425000.134 + 095953756 K.

(bserver i Yeur ! t(med hel, ’ B { O-—-C
B 1897 . D. 2414 140.492 —18240 ; 1009
H ‘ 1915 20 656.849: — 7295 ! —.020:
L ! 1921 22 761.526 | — 3760 | +-.004
M L1925 24 312.469 — 1155 L —.006
] ‘ 1926 24 620.882 - 637 i --.002
G : 1926 24 B47.675; — 592 - +.003:
Bp ? 1935 28 991.544 - 6704 : 4.012

; 1934 29 346.375 - 7300 —.001

H 1939 29 407.707 - 7403 ‘; +.007
Ma | 1940 29 770.317 ~ 8012 , 4034
Bp ' 1941 30 052.511 8486 ‘ 020
Be 1948 32 684.665 12007 ‘ L.018
Bp 1950 33 422.348: +14146 , -.031:
1951 33763.498 | ~14719 ‘ +-.031

1952 34 118.345 ~15315 ‘ +.034

1953 34 487.462 ~15935 | 1,018

1955 35 224,348 ~17173 i 4-.029
1956 33 600.239: . - 17804 , +-.038:
1957 35 920.541: £18342 ; 1-.028:
1960 37 018.417: 20186 4-.031:
1962 37 791.292: 121484 i-.039:

Var 24 No hump can he seen on the rising branch. The variable has
similar behaviour like RRab stars having shorter perl()d,s by about 041 (on the
lon g period sequence). Although the residuals O- - C are reprmentedb_v straight
line, smaller oscillations may be real. The (O C)-s were computed with the
formula:

O = 2425000.295 + 096633494 K.

Observer ; Yeur : tomed el ; § { O-C
' !
B : 1896 J.D. 2413 691.522: — 17048 : 4008:
1897 14 071.617: - — 16475 1-.003:
1900 15 160.833 — 14833 000
L 1921 22 729.654 — 3423 004
M : 1925 24 290.515 — 1070 004
S 1926 24 642.740 - 539 ‘ m.om
Ma i 1940 20 770.450 A} 1,009
Bp 1950 33 421.512 112695 ‘ —.004
1952 34 121.342: - 13750 ! — 07T
1953 34 487.507 :-14302 : —.011
RS ‘ 1953 34 508.735 14334 : 010
Bp 1955 35 224.493 15413 i = )06
1956 33 603.275: 115984 3 L.003:
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Var 25 The O
ences in the amplitudes obtained by different observers considering the

Am,

H. SZKIDL

(" diagram suggests a varving light curve while the difter-

Am g, relations may be negligible. Belserene’s observations are well satis-

fied with the period 094799021, while since Larink’s observations the period
094800510 can he considered as correct. Hence no doubt exists about an in-
crease of the period by more than 0dnn0]
measuring of Mt. Wilscn plates between 1912 to 1915 would be of prime impor-
tance. The star is a tvpical RRab variable. a rapid increase of brightness is
followed by a slow decrease. The residuals were computed with the formula:

Note: Between

Observer

B

Bp

RN
Bp

Var 26

Year

1805
1896
1897
1808
1900
1921
19025
1926
1940
1940
1941
1950
1952
1953
1955
1936
1957
19580

A hump can be suggested in the rising branch. In the O

(‘,

(

1895 and 1900 the

J.0 b

24250000,336

24153160.729

frrnedhbel,

; 7”h hetween 1900 and 1921, The

48005310

194799021

2413 399,484
13 721008
14 079.515:

14 437.522:

15 160,720
22 THOL42N
24 311.465
24 642,500
29 770114
24 775,308

30 052,344

33420447
34 115,442
34 483,762
35 224,484
5 60L372
35 920,568
37 018460

k.

following ephemeris was used:

~
l<
I

3670

- 2099
- 2253

1507
0
46566

- 1435

745
9936
9947

10524

S 17540
- 18994
19755

21298

L 92081

22748

C25035

1019
2005
005
P .005:

000
LL0T0
L0002
L0002
-.004

—.007

+.001:

2,016
C.017
018
4.027
L.030
1.032
047

(v

diagram a negative parabola was drawn but it can not be considered as real
with certainity. In spite of its long period the star has a rather large amplitude.
According to the (B - V)-period relation (Figure 9) the star belongs to the long

period sequence. The (O -(C)-x were computed with the data:

Ohserver

B

I

Yo

1845
1897
1894
1921

(-

e Q42300010571

toedbel

14 078,544

14 539.472:

22761.412

2413 3%54.544:

- 045977452 K.

19433
18272
16999

3740

—1040:
—.007:
—.028:

—.005
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Obzerver ! Year e bl ! 1 ) O
M 1925 oDl 2424 200,450 118 000
[ : 1926 21 BN3.767 530 01
Ma 1940 29 TT0588 . TYR0 008
Bp ; 1941 30078415 8495 001

L1950 33 390017 ; - 14036 D06

1951 33 763.004 i 14660 012

; 1952 34 121.561 : 15250 004

N ' 1953 34 483.7N8: - 15865 016
Bp 1953 34 487.: 1587 010
1955 35 224,395 17104 RO

1956 35 600,374 17733 013

Var 27 Larink’s observations suggest varving light curve. Strong varia-
tions in the ascending branch and not very large differences in the height of
maxima can be detected. but the oscillations in the residuals O - (' for the ma-
xima may be considerable (J. D. 242 2730: 756: 760; 840). Budapest observations
in 1941 secem to confirm variations of the same character (J. D. 243 0052; 0781,
The material of other observers is unfortunately insufficient to decide this
question with certainty. The negative parahola scems to be a good fitting of the
residuals (- -C for the interval following J. D. 2426000, The residuals wers
computed utilizing the formula:

(' = 2423000502 — 095790912 .

Observer Year rieshhel. i [
B ' 1596 JoDo 2413 664671 19575 21
1900 15 161.695: 16990 -.048:
I 1921 22 756,535 - 38TH S0l
M 1925 24 2 1226 - 004
b 1926 43 52 002
x 1926 4 547 00
Bp 1940 S144 001
Ma | 1940 N237 005
Bp 1941 30 073,547 L8TH9 006
1950 33 420,451 . 14530 037
1951 33 763.268; : 115132 042
1952 34 120563 15749 =046
RN : 1953 34 447.741 055
Bp 1955 35 224.307: 050
1962 37 701.350 RAR

Var 28 The observational material indicates a strongly varying light curve.
This is shown also by our material, although the scatter is considerable. as
the star is close to the centre. Because of the large scatter a mean curve is pub-
lished. The observations of the vear 1962 have been omitted. Larink’s ohser-
vations show a large scatter, but in spite of that, differences of about 076 can
be found in the height of maximum light. Larink’s epoch iz quite uncertain.
Larink and Martin’s material shows clearly oscillations in O--C caused by the
variations of the light curve. The O--C diagram has cyeles of great amplitude.

o
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The interval before Larink can not be fitted by a curve. The Mt. Wilson
material of 1912 and 1915 is extremely needed. The O —C values have been
calculated by the formula:

= 2425000.411 + 094706364 E.

Observer i Yeur t(medhel, i 9] : O--C

B 1895 J. D, 2413 377.482: 24696 % ~1092:
1900 15 160.750 20907 : -.066
L 1921 29 730.475: | -~ 4823 -=.057:
M 1925 24 287.466 ‘ —- 1515 : £-.069
3 : 1926 24 684.710 — 671 ‘ 4,096
Bp . 1938 28 991.365: L 8480 | --.043:
Ma : 1940 20 770.241 1 10135 —~.070
Bp 1940 20 775.420 4-10146 —.088
| 1941 30 078.475 10790 -—.103

; 1950 33 390.536 i 117827 i +4-.090

1952 34 121.417 119380 £.073

1953 34 488.527 ; -3-20160 | i-.086

RS | 1953 34 308.759 1202083 : -.081
Bp 1955 35 224.572 21724 : -.056
1056 35 603.406 ; 122529 j +.028

1957 35 920.586 : 423203 —.001

1960 37 018.602 i ~-25536 i +.020

1962 37 791.342 ‘ 127178 ‘ —.025

Var 31 The star is a difficult object lving close to the centre. This fact
gives rise to errors exceeding the average. The O--C values were computed
with the formula:

C = 2425000.034 4 093807216 E.

Observer | Year i timed)hel ; I f O
B 1896 J. D 2413 691.617: —19473 —1025:
1897 14 079.550: — 18805 ; L014:

1900 15 160.839: — 16943 : -.009:

L 1921 22 733.476 -~ 3903 ‘ -.002
M 1925 24 312.451 — 1184 | -009
G 1926 24 684.701 — 543 001
Bp 1940 29 719.545 . 8127 013
Ma : 1940 20 770.073 8214 —.008
Bp 1941 30 078.433 . L8745 1 -.011
1950, 33 420.486 - 14500 \ —=.011

1952 34 121.407 L1570 ‘ 021

1953 34 487.260: {16337 | .023:

1956 35 603.405 L1259 ; 025

1957 35 920.488: - 18805 : -.016:

1960 37 018.630 L 20696 ~.018

1962 37 791.574 . 22027 -.015

Var 32 The star lies in a dense region near the centre, therefore the errors
exceed the average and the brightness data are svstematically higher. Varia-
tions of the light curve are possible, but be cause of the large scatter their reality
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cannot be assured. The uncertainty of epochs is considerable as well. This
uncertainty can be also responsible for the large scatter in the O - (' diagram.
The (O-C)-s were computed using the formula:

(' = 2425000450 — 14953518 K.

Observer ‘ Year tmed)hel. ' I : [

B 1895 Jo D 2413 377.506: —23464 . 09
: 1896 13 691.530: -22830 (038

1898 14 437.551: 21324 ~.017:

1900 15 161.759 ~-19862 -014

1. 1921 22 760.477 - 4522 08
M : 1925 24 309.432 1395 ~.002
G 1926 24 647.751 712 -.009
Ma : 1940 29 770.180 + 9629 012
Bp 1941 30 078.303: L 10251 002
: 1950 33 421.41%8 = 17000 -.013

1952 34 118.380: 1 18407 -.011L:

1953 34 487.418 ' £ 19152 —.010

1955 35 223.502 -20638 —.018

1956 35 603.43%8 21405 AT

1957 35 920.472: 122045 -.008:

1960 36 991.397: +24207 ; -.034:

1962 37 791.412: P 25822 ~.012:

Var 33 The variation of the light curve is clearly seen from the differences
in the slope of the ascending branch and in the helght of the maximum. The
material is insufficient to decide the reality of the oscillations in the O—(
diagram. The scatter in the O —C diagram is probable the consequence of the
Blashko-effect. The residuals were (omputed with the formula:

(! = 2425000.440 + 095252237 K.

Observer i Year ; t{med hel. i I i 0
B 1895 Sl DL 2413 883.503: 22118 1039:
1897 14 080.483: 20791 -.0381:

1898 14 456.544: 20075 030

! 1899 : 14 841.529: -19342 .034:

1 1921 22 761.445 - 4263 034
M 1925 24 292.456 e 1348 ‘ 018
3 1926 24 683.701 - 603 —.029
Bp 1940 29 719.553 . 8985 . -.022
Ma 1940 20 770,503 9082 016
Bp : 1950 33 422.413 16035 : 011
1952 34 121.451 L 17366 ; -.024

1953 ‘ 34 487.514 + 18063 —-.042

1955 ‘ 35 227.574 119472 022

1956 : 35 600.473 L 20182 032

1957 35 933.460 20816 : --.037

1960 37 018.560 L 22842 l 049

1962 37 T57.580: 242839 i - 0182
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Var 34 The light curve varies. The differences in the height of maximum
amounts -— according to Budapest observations — to 0m4. The time cscillition
of the maximum amounts in Greenstein’s material at least to 007, The O--C
Adiagram is rather complicated. The residuals were computed by the formula:

(= 2423000498 - 453391012 E.

TR Yt e hhiel [ ; [OE
B 1895 J0D. 2413 383.405: 20778 1002:
1596 13 691.557: 20227 -.001:

1807 14 079.574 19533 000

1899 14 840.501: 18172 ' -.010:

1900 15 160.803 17599 017

1. 1921 22 733,441 4055 148
A 1925 24 313.496 1229 f 1.133
G 1926 24 647.774 - 631 ‘ 1069
24 684,704 565 ; L0098

Bp 1935 28 991.390 4o T138 % (028
1939 20 346.375 LT3 : —.017

Ma 1940 29 770.192: ¢ 8531 . .002:
Bp 1950 33 421.524 L 15062 : 156
1952 34 121,524 116314 i -.146

B 1953 34 483.773 L 16962 i 200
Bp 1955 35 223.563 S 18285 -.100
1956 35 600,507 L18959 i L.007

1960 37 057.513: 21565 : —002:

1962 37 757500 192817 ; 1042

Var 35 The light curve varies considerably. The differences in the height
of maximum exceed 075 and in the O Cvalues 25, respectively. The O—C of

the maxima show the smallest oscillation - about 1" - according to Kukar-
kin’s observations. [t ean bhe expected - - also on the ground of the peried-

amplitude diagram - that the brightness of highest maximum exceeds 15M04,
observed in Budapest. The pronounced decrease of the period lasted till
. DL 2430000, As the secondary period can not be determined, the time-oscil-
lations arising from the beat phenomena can not be eliminated in the O--C
diagram. Therefore the large scatter in the O - (" values. The residuals were
caleulated by the formula:

¢ = 2425000.038 -+ 0943306059 E.

Ubserver Yeay trmedbhiel. E : [RE
B 1895 Jo DL 2413 378,471 21901 : 76T
1896 13 6Y1.585: -21311 AR
1897 14 071.601 - =20595 608
1898 14 456.359: ~-19870 : — D40
1899 . 14 839.4K1 — 19148 i -D15
1900 15 161.612: -18541 | w462
H 1915 20 654817 -~ 8189 ! —.089
L 1921 22 756.615 — 4228 ’ —.021

M 1925 24 286,550 — 1339
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Ohseryer ‘[ Year e ) I i (S
8 3 1926 J. DL 2424 621703 S T13
G | 1926 24 647716 C 664
H ‘ 1934 29 400,714 . 8204
20 408,706 - 8304
Ma ! 1940 29770001 — 8990
Be 1946 31971780 ~18140
1945 392 6X3.828 114482
: 32 700.719 14514
Bp : 1950 33 390.545 ~15814
33 422,438 15874 438
: 1952 34 121,555 ~17192 660
K 1953 34 453,368 17821 598
RS 1953 34 452,994 17873 558
Bp : 1956 235 600,370 - 19979 643
K 1956 35 601.399 19951 675
Bp 1957 35 933,543 20607 : -.691
K 1959 36 661.460 L2197y : 765
36 692,306 22037 --.694
Bp 1960 36 491.448 - 22601 ‘ - .813
37 018,584 22652 ‘ 739
K 1 960 37 024,376 292663 LTR4
Bp : 1962 47 TO1.542 S 24104 874

Var 36 The variable has in relation to its period an unusually great
amplitude and steep ascending branch. The large cveles superposed on the posi-
tive parabola are real. The (V- Cy-s were computed by the formula:

C o= 24250000018 085455855 1.

Ohiserver ( Year : s I -t
B 15895 JooDL 2413 372,520 21312 2020
H 1912 19 534.900 10017 ‘ 012

1915 200 625,527 SOLS -.014:

L. ‘ 1921 22 T61.494 4103 -.013
M 1925 24 311,407 - 1269 L.008
¢! 1926 24 684,579 STN ‘ =009
Bp 1938 2% 991,311 - 1316 011
H | 1939 20 430,704 S121 —.014
Ma ‘ 1940 20 770,063 - NT43 -009
Bp . 1940 20 774,427 - S8T31 010
: 1941 30 07NN < 930% -010;

Be 1946 31 96s. L1277 -.001
1948 ) L 14085 005

Bp 1950 33 390,587 - 153374 <010
1952 34 120,550 - 16717 =018

1935 335 227.591 18746 027

1956 35 603,501 - 19435 029

1957 35 833,082 - 20040 1,031

1960 36 991,486 - 21979 i 044

1962 37 791322 - 23445 : 2.052:
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Var 37 The star is a variable of RRe type. The negative parabola repre-
sents a rather good approximation for the residuals O-—C, but different oscilla-
tions may be present around it. The residuals were computed with the formula:

(! = 2425000.015 -+ 193266390 E.

Observer i Year t(med)hel. E 0O-C
: ; | :

B | 1897 J. D. 2414 077.515: —33439 —018:

5 1899 ‘ 14 841.516: —31100 —.026:

H § 1912 1 19 479.806: —16900 : —.010:

: 1915 ‘ 20 625.655 i 13392 —.011

1. j 1921 22 761.553 ‘ — 6853 : —.005

M : 1925 24 311.460 ' — 2108 ‘ .000

S ! 1926 24 620,787 ; — 1161 i 000

G ‘ 1926 24 683.828 — 068 : .000

Bp 1938 28 991.534: 112220 —.010:

| 1939 29 408.645 113497 —-.017

Ma 1940 29 770.244 14604 —.007

Bp 1941 30 052.465 15468 1 ~.002

Be | 1946 31 969.821 +2133% ‘ —-.017

1948 32 633.853 28524 3 —.018

Bp : 1950 33 421.400 25782 ! —.022

1951 33 763.304 126829 —.019

1952 34 118.440 27916 —.029

RS 1953 34 482.966 129032 ‘ 032

Bp j 1953 34 488.519 20049 ‘ —.032

| 1955 35 223.452 131299 ‘ —.037

| 1956 35 600.413 132453 —.017

1 1957 35 933.574: 33473 ; -.023:

: 1960 37 057.539 36914 —.028

| 1962 ©37791.493 - 39161 — 032

Var 38 There is a strong variation in the light curve of the star. The dif-
ferences in the height of the maxima may exceed 0™6. Also variations in the
brightness of the minima are probable. Unfortunately no well observed mini-
mum is available. Kukarkin’s observations show oscillations of the O--C
values amounting to 0Y'8, while Miiller’s observations give not less than 113 for
the amplitude of the time shift of the maxima. Counsiderable variations can be
observed also in the slope of the rising branch.

= 2425000.093 - 095580276 E.

E Year i t(med)hel. -
B ' 1896 Jo Do 2413 691.581: —20265 --1083:
: 1899 ; 14 §39.459: —18208 ‘ —.067:
H i 1915 l 20 625.693 -— 7839 : —.022
i 20 626.806 -= T837 ‘ —.025
1 j 20 654.736 — T787 : 1-.004
M l 1925 ! 24 287.465 —- 1277 . —.027
! 24 311.515 1234 1-.028
N ! 1926 : 24 621.750 : —  B78 000
3 |
!

1926 | 24647.945 | - 631 .4



Observer

G
Sch
H
Ma
Bp
Be
Bp

RS
Bp

Bp
K

Bp

Var 39 The star has a considerably varving light curve, with differences
in the height of maxima amounting to at least 0™4.The cscillations in the O
values cxceed 074 (Belserene J. D. 2431968;995). The differences in the depth
of the minimum are blurred by the scatter, but apparently low minima are
followed by high maxima. The low maxima seem to be double, or the brightness
remains constant for a time interval (J. D. 2415160; J. D. 2422761; J. D.
2433763; J. D. 2434121; .J. D. 2435223). The scatter resulting from the varia-
tions of the light curve is not eliminated in the O- ' diagram. The period is

approximately constant. The O C diagram was constructed using the for-

mula:

Observey

3

1960
1960

Yeur

1895
1987
1900
1912
1915
1921
1925
1926
1926
1940
1940
1941

t(med)hel,

MESSIER 3

t{medjhel.

J. D. 2424 683.683

24 684.808

28 964.843:
29 367.764:
29 770.093:

30 052.466
31 968.696
33 390.575
34 121.546
34 483.698
34 507.730

35 226.456:

35 227.570
35 601.446
35 606.465
35 614.293
35 615.406
35 933.459
36 658.331
36 669.480
36 687.313
36 692.361

36 991.431:

37 024.386

2413 372.492:
14 077.576:

20 625.843:

22 761.564
24 311.459
24 620.848
24 684.823
29 770.160
29 775.422

30 052.512:

i

BT
365

- 7104
- 7827

8548
9054
2488

15036
~16346
:-16995
-17038
~ 18326
18328
18998
- 19007
- 19021
-19023
-19593
- 20892
+20012
-20944
+20953
21489
1215348

C = 2425000.106 + 095870766 K.

~19806
-18605
-16760

9403
7451

-~ 3813
- 1173

646
537
8125
8134
8606
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bserver Year tmed Hiel, e | O-
H.. JREREH Jo D0 2431 968,704 11870 R
31 995.7268 P 11916 LOES

194N 32 683.800 A-1308% L0035

Bp 1951 33 763.437 L 14927 - 034
1952 34121 527 15537 02

= 953 34 483.781 - 16154 S .040
Bp [RE R 35 223.466 17414 LLO08
1956 35 600,352 18056 - 009

1960 37 037.5 1200538 047

1062 37 791.333: E21TSN - 002

Ver 40 The hump in the ascending branch is well pronounced. The period
is nearly constant. The residuals were computed with the ephemeris:

¢ = 2425000.091 - 095515411 K.

Hhseryer Do t{mehihel. ¥ (I
3 1805 Jo Dl 2413 383.525: 21062 07
1897 14 074,612 - 19804 =001
1960 15 161.702: 17838 FL00T:
H TO15 20 625,314 TY3I - 005
{. 1921 22 730,498 4115 e M0 ]
M 14925 24 292 464 —~ 1283 .H00G
N 1426 24 642,602 — [FER 00
G 1926 24 647.659: ~ 630 1,003
Bp 143~ 25 963,407 7186 002
H 1939 29 431.726 8035 002
Mt 1940 209 770,374 L8644 ~.004
Bp 1940 29 775,335 86BN L0044
Be 1444 31 978.195 12652 L0068
Tods 32 687,475 13938 .04
Bp 1930 33420471 413287 L0022
1951 33 763.527 L 15889 0001
1952 34 121450 163N 002
RS 1953 34 452,735 -17193 -.002
By 1955 35 224,560 - 18535 000
1956 35 603,466 =19225 003
1H62 37 791432 23162 RULE

Var 41 The star lies in a dense region necar the centre, therefore the
scatter is considerable, the mean curve distorted and the brightness data arce
uncertain. Bailev’s observations are rather uncertain and the epochs derived
are very inaccurate. Missing the Mt. Wilson material of 1912 and 1915, the
O —C diagram before Larink’s observations is not reliable at all. The light curve
probably varics. as suggested especially by Larink’s maxima, by Miiller's
flat ascending branches and the complexity of the O--(' diagram. Because of
the large scatter it is impossible to establish the variation of the light curve
with certainty. The residuals have been caleulated with the formula:



Ubgerver

B

M
(z
Ma
By

Year

1895
1847
184Gy
1921
1925
1926
1940
1952
1953
1955
1856
1960
o622

(‘ fel

BR

2425000391

D.
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teuiedthel,

243 383.504:
14 077.548:;
14 841.565:

22 761518
24 287.400
24 647.793
20 770,198

34 118,687
34 487.332:

35 227.516

35 603.434

37 018.361:

37 791.555

.

094850462 .

23950
22519
20944
4616
1470
T2
9834
15799

S 19509
E21085

21560

224577

26371

(R

031
LIRS
O
100
036

031
137

8K

NIVEH

-.074
067

-.020:

011

34

Var 42 The star is a difficult object lving near the centre. Theretore, the
scatter is considerable and the brightness data systematically higher. In
vonsequence of the considerable ohservational errors the light curve variation
ran not he established with certainty, although the complexity of the O—C
diagram shows the existence of such variations. The period shows an unusually
The residuals were calculated with the formula:

<trong deerease.
-

Observer

B

M

G

Bp
Ma
Bp

Yeur

1895
1804
1900
1921
1925
1926
1926
143%
1940
1041
1950
1951
1952
1955
1957
1962

(= 2425000.055 + 095901852 K.

J.

D.

timedibel,

2413 389.525;
14 541.460:

15 160.763
22 761.476
24 312,486
24 621,746
24 K47.715
2% 991,411
29 770,443
30 078.504

33 390.497:

33 763.484
34 120,525
35 223516
35 033.467

37 791,245

16671
3703
1165

641
H9T
68763
ROK83
RG0S

C 14217
© 14849
S 15454
--17323
- 18526

- 21674

O

SETTE

327
315
L0086
003
JOUHY

- 001

067
0748

-095

Var 43 The star is near the centre and has a close companion. therefore
the scatter is considerable. The light curve is strongly variable, the maxima

indicate differences amounting to 0M6

Om7. Before J. D. 2433000 the observa-

tions are satisfied by the period 095405, afterwards by 095403, The author had
the opportunity to estimate the brightness of the star on Moscow plates. Basing
on these estimates the following O (' values have been obtained: for 1953



60 B. SZEIDL

0-—-C = +09320, for 1959 O --C = - 097, for 1960 the O--C lies within the
mterval { —0945; —0936) or within (— 0909; -0918). Budapest material provides
the O-—C interval (—09172; —09372) for 1960. The O—C diagram is of compli-
:ated structure. The curve drawn in Fig. 40 seems to be the most probable
one, but the point for 1962 should be perhaps shifted by 1P downwards. The
(0—C)-s were computed with the formula:

C = 2425000.441 - 095404790 E.

Observer ! Year t(med)hel. | kB i R

B ? 1895 J. D. 2413 384.502: -21491
1396 13 692.561: -20921

1897 14 079.583: ~20205

; 1900 15 161.695: -18203

L ; 1921 292 760.639 - 4144
M ; 1925 24 292,404 - 1310
G ; 1926 ‘ 24 683.715 — 386
Bp ; 1938 : 28 991.502: ~ 7384
Ma 1940 ; 29 770,382 -~ 8825
Bp ‘ 1941 30 078.469 - 9395
i 1950 33 421.445 ~15580

: 1952 34 122.427 ; - 16877

1956 35 600.497 j 19612

1962 i 37 791.561 | L 23667

Var 44 The star has a varying light curve. the maxima indicating diffe-
rences of 0M6.The O--C shows a complex structure with sudden variations. It is
difficult to decide wether the scatter in the diagram is the cousequence of
accidental variations in the period or that of the variations of the light curve.
The O-- (' diagram was constructed using the ephemeris:

¢ = 2425000.080 - 095063961 E.

Observer : Year : t(med)hel. : 15 ‘\ [N
B | 1895 JoD.o2413 372,501 - 22962 ‘ 128
‘ 1896 ‘ 13 664.683: —22385 ! -.280:

; 1899 14 841.554 —20061 ‘ -.286

H ; 1912 19 479.966 —10901 | -.110
1915 ‘ 20 625.754 — 8638 i —.076

L 1921 22 736.566 —- 4430 ‘ 179
M ! 1925 : 24 284.525 — 1413 —.017
Bp : 1938 } 28 991.535 . T882 ~.041
H } 1939 ‘ 29 400.716 ‘ 8690 —.054
| 20 431.622 : .. 8751 070

Bp | 1940 29 775.443 - 9430 ~.048
; 1941 ‘ 30 052.442: -~ 9977 ‘ —.048;

Be ‘g 1946 31 973.700 | ~13771 ‘ -.039
1948 32 683.697 ; -15173 -.069

Bp j 1950 33 420.521 | 16628 | —.087
‘ 1952 34 118.358 | - 18006 - 110

RS 1953 34 482,934 ‘ ~18726 1 -.081

Bp . 1953 : 34 487.485: ! 18735 i -.074:
; 1960 37 018.447: ! 23733 | LL068:
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Var 45 The Budapest material is rather poor. According to Larink’s
(J. D. 2422729; 756) and Belserene’s observations light curve variation may
occur. The residuals were computed with the formula:

C = 2425000.110 + 095368966 E.

Observer l Year I t(med)hel. l E 0-C
B 1895 J. D. 2413 372.573: —21657 +4033:
1896 13 692.543: —21061 +.012:

1897 14 071.597 —20355 +-.017

1898 14 456.553 —19638 +4-.018
1899 14 841.469: —18921 —.020:
H 1912 19 479.224. —10283 +.022:
1915 20 656.594: — 8090 —.023:

L 1921 22 729.553 — 4229 —.021
M 1925 24 291.402 — 1320 —.004
G 1926 24 647.905 — 656 —.001
H 1939 29 431.648 4 8254 —.007
Ma 1940 29 770.427 -+ 8885 —.009
Bp 1940 29 775.257: -+ 8894 —.011:
1941 30 052.295: -+ 9410 —.012:

Be 1946 31 993.719 --13026 —.006
1948 32 684.705: +14313 —.006:

Bp 1950 33 422.414 -+ 15687 -+.007
1951 33 763.337: +16322 -+.001:

1952 34 121.454 +16989 -4-.008

RS 1953 34 482.767 417662 —.011
Bp 1955 35 227.461: --19049 +.008:
1956 35 603.286: 119749 +.006:

1957 35 933.476 420364 -+.004

1960 37 018.544 -+-22385 +-.004

Var 46 The star is near the centre, therefore the brightness data are
systematically higher. Unfortunately no observations were obtained since
1955 in the ascending branch or maximum. The (O—C)-s were calculated with
the formula:

C = 2425000.434 4 096133669 E.

Observer I Year I t(med)hel. I E ' 0—-C
B 1897 J. D. 2414 077.636: —17808 +-4040:
1899 14 839.464: —16566 +.066:

1900 15 160.834: —16042 +.032:

L 1921 22 761.024 — 3651 —.007
M 1925 24 286.496 — 1164 +-.021
24 291.381 — 1156 —.001

G 1926 24 647.746 — 575 —.002
Ma 1940 29 770.608 + 7777 -+.020
Bp 1941 30 078.504 -+ 8279 +-.005
1950 33 421.377 -+13729 +4-.029

1952 34 121.235: 114870 1-.035:

RS 1953 34 483.743 -+15461 +.043
Bp 1953 34 487.426 415467 4-.046
1955 35 223.463 +16667 +.043
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Var 47 The light curve is subjected to strong variations, the maxima
indicate differences amounting to 0™7. Unfortunately the star was not measured
by Hett, Belserene, Roberts and Sandage, therefore, the O—C diagram is
rather uncertain. As the star lies in a dense region, the brightness values mea-
sured in the minima are systematically too high. The normal points do not give
the true shape of the maxima. The residuals were computed with the formula:

B. SZEIDIL.

C = 2425000.456 - 095409923 E.

v

Observer i Year | t(med)hel. I E 0-—C
B 1896 J. D. 2413 691.501: —20904 —34052:
1897 14 067.536: —20209 —.007:
1898 14 456.532: —19490 -+.016:
L 1921 22 756.394: — 4148 —.026:
M 1925 24 287.395 — 1318 —.033
S 1926 24 621.722 — 700 -—.039
G 1926 24 647.696 -— 652 —.033
Bp 1938 28 991.381: + 7377 4-.025:
Ma 1940 29 770.435 -+ 8817 +4-.050
Bp 1950 33 420.462 +15564 -+-.002
1951 33 763.429 -+16198 —.020
1952 34 121.538 -+16860 —.048
1955 35 223.547 118897 —.040
1960 37 018.558 +22215 —.042
1962 37 757.586: —+23581 —.009:

Var 48 Light curve changes are possible, e.g. the slopes of the ascending
branches on J.D. 2434118 and J. D. 2435223 respectively, are different. This
may be the cause of the scatter around the positive parabola in the O—-C
diagram. The diagram was constructed using the ephemeris:

C = 2425000.095 -+ 096278128 E.

Observer I Year l t(med)hel. | E 0-C
B 1897 J. D. 2414 080.595: —17393 +4048:
L 1921 22 730.544: — 3615 —.008:
M 1925 24 287.535 — 1135 +.008
G 1926 24 647.875 — 561 —.017
Bp 1938 28 963.492: -+ 6313 +4-.015:
Ma 1940 29 770.247 -+ 7598 +.030
Bp 1940 29 775.251: -+ 7606 +.012:

1941 30 078.491 -+ 8089 +.018
1950 33 420.346: +13412 +.026
1952 34 118.472 +14524 +4-.024
RS 1953 34 507.722 +15144 +.030
Bp 1955 35 223.431 416284 +.032
1956 35 603.261: -}-16889 -+.036
1957 35 933.500: 417415 +.045
1960 37 058.548: +19207 +-.053:
1962 37 791.222: 420374 +.069:
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Var 49 The light curve is subjected to strong variations amounting to
0™7in the maxima. Larink obtained low, while Miiller high maxima. The
amplitude of the O—C oscillations amounts to 0"25. The residuals were com-
puted with the formula:

C = 242 5000.508 - 095482196 E.

Observer | Year } t(med)hel. E 0-C
B 1898 J. D. 2414 456.546: —19233 —1054:
L 1921 22 761.591 — 4084 —+.012
M 1925 24 284.533 — 1306 ; .000

24 289.454 — 1297 —.013

G 1926 24 684.731 — 576 : —.003
Ma 1940 29 770.007 -+ 8700 —.012
Bp 1940 29 774.392 -+ 8708 —.012
1952 34 118.457 -+16632 ; —.039

1953 34 487.404 +-17305 ; —.044

1957 35 933.586 419943 : —.065

1960 37 018.507 +-21922 —.071

1962 37 791.482 -+23332 —.086

Var 50 The light curve is subjected to strong variations. The differences
in the height of maxima amount to 065 at least. Variations in the depth of
minima amounting to several decimals of the magnitude may be considered
as certain as well. The amplitude of the O —C variations during the secondary
period amounts to 1" at least. The O—C diagram of the star is of a very com-
plex structure, the period shows several strong sudden changes. The residuals
were calculated with the formula:

C = 2425000.357 + 095130879 E.

Observer ' Year I t(med)hel. l E i 0-C
B 1895 J. D. 2413 384.522 —22639 —1038
1896 13 664.687: —22093 ! —.019:

1897 14 073.619: —21296 —.018:

H 1915 20 625.789 — 8526 -+.019
L 1921 22 733.462 — 4418 —.073
22 756.584 — 4373 —.040

M 1925 24 298.518: — 1368 -}-.065:
G 1926 24 684.807 — 615 —.001
Bp 1938 28 963.480: + 7724 -+.032:
H 1939 29 400.666: 1 8576 L .067:
Ma 1940 29 770.040 -+ 9296 : -+.018
Bp 1941 30 078.418 - 9897 +.030
Be 1946 31 971.737 +-13587 -+-.055
1948 32 683.833: 414975 —.015;

Bp 1952 34 121.493 417777 —.028
RS 1953 34 483.699 +18483 —.062
Bp 1957 35 920.430: 121283 ; -+.023:
1960 37 018.444: +23423 -+.029:
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Var 51 The rate of the decrease of the period is diminishing. On the
rising branch a hump is indicated (mainly by Belserene’s and Roherts and
Sandage’s observations). The (0—C)-s were calculated using the formula:

C = 2425000.571 + 095839818 E.

|

Observer ‘ Year | t(med)hel. ' E 1 0--C
B 1895 J. D. 2413 377.520: —19903 —"061:
1899 14 841.567: —17396 —.057:
L 1921 22 760.419 — 3836 -+.002
M 1925 24 290.443 — 1216 -—.006
G 1926 24 647.848 — 604 -4-.002
H 1939 29 423.633 —+ 7574 —.016
Ma 1940 29 770.517 -+ 8168 —.M7
Bp 1941 30 078.275: - 8695 —.018:
Be 1946 31 993.723 11976 —.030
1948 32 682.817 +13155 —.N35
Bp 1950 33 421.553: +14420 —.036:
1952 34 120.575 +15617 —.040
RS 1953 34 483.799 +-16239 —.052
Bp 1953 34 487.310: +16245 —.045:
1956 35 600.371 -+18151 —.054
1960 36 991.408: +20533 —.061:
1962 ’ 37 791.448 -+21903 ' —.076
|

Var 52 The light curve is variable. In the Budapest material the maxima
do not indicate great differences in height (only about0™3) but the differences
are much greater according to other observers (Miiller’s maxima are very high).
The minima show variations of about 0™1. The oscillations in O—C produced
by the variations of the light curve are insignificant. The O—C diagram is
very complicated and its course is quite uncertain before Larink’s observations.
A shift of 1P is possible between Baker’s and Larink’s material. Hett, Belserene
and Roberts and Sandage’s observations and especially the Mt. Wilson mate-
rial are badly lacking. The O—C diagram was constructed using the formula:

C = 2425000.073 + 035162250 E.

Observer | Year f t(med)hel. l E | 0-¢
B 1895 J. D. 2413 384.528 —22501 +?036
1897 14 071.614 —21170 +.024
1900 15 160.835 — 19060 ‘ —+.010
L 1921 22 756.625: — 4346 -+-.066
M 1925 24 313.497 — 1330 +.003
S 1926 24 642.853 — 692 +.008
G 1926 24 684.661: -— 611 -1.001
Bp ; 1938 28 991.453 + 7732 —.072
Ma 1940 29 770.319: -+ 9241 —.189:
Bp 1941 30 078.502 -+ 9838 ' —.193
1951 33 763.495 -+-16976 : —.014
1952 34 126.425: 417679 1..010:
1955 i 35 227.571 +-19812 +.048
1956 : 35 603.428 +20540 1-.093
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Var 63 The star is situated rather close to the centre, the magnitudes
obtained are systematically high. The positive parabola represents a good
approximation for the O—C values. The diagram was constructed using the
formula:

C = 2425000.118 + 095048878 E.

Observer Year ’ t(med)hel. ! E 0-C
B 1895 J. D. 2413 372.514: —23030 —1038:
1896 13 694.642: —22392 —.028:

1900 15 161.846 —19486 —.028

L 1921 22 760.431 — 4436 —.005
M 1925 24 309.431 — 1368 000
G 1926 24 647.705 — 698 -—.001
Ma 1940 29 770.294 -+ 9448 —.005
Bp 1940 29 775.330: -+ 9458 —.018:
1941 30 078.273: -+-10058 —.007:

1951 33 763.437 417357 —.020

1952 34 118.369 -+18060 —.024

1953 34 487.443 +18791 —.023

1955 35 224.577 +20251 —.025

1956 35 603.240: -+21001 -—-.028:

1957 ‘ 35 933.432 -+21655 —.032

1960 i 37 018.433: -+23804 —.035:

1962 i 37 791.412 +25335 —.039

i

Var 54 The star lies near the centre in a rather dense region. Therefore
the scatter is considerably higher than usually. In spite of this fact the varia-
tion of the light curve can be established with certainty. The differences in the
heights of maxima amount only to about 0M2,hence normal points were formed
along the entire light curve. The differences in the residuals O--C arising from
light curve variations have an amplitude of about 0"25, but if Miiller’s plates
taken on J. D. 2424289 are correctly estimated, these differences may amount
to 1"5as well. The period is subjected to rather strong variations, and the period
given by the author seems to fit the observations to the best. The O—C dia-
gram, especially before Larink’s observations is, rather uncertain. The different
groups of points may be shifted upwards or downwards by a multiple of the
period. The measurement of Mt. Wilson plates of 1912, 1915, 1946 and 1948
would be of great importance. Using the Budapest material the following limits
can be fixed for the O—C values: in 1939 (—09039; +0%011); in 1950 (—09074;
—0.027), in 1953 (+09078; +09234) and in 1957 (+09359; --09429). The residu-
als were' computed with the formula:

C = 2425000.125 + 095063150 E.

Observer ‘ Year ‘ t(med)hel. ‘ E 0-C
B 1895 J. D. 2413 372.498 —22966 -+4403
1896 13 694.472: —22330 +-.361:
1897 14 071.635 —21585 +.319
1898 . 14 456.367: —20825 -+.252:
1900 15 161.543: —19432 -+.131:
|

e
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Observer Year t(med)hel. E 0-C
L 1921 J. D. 2422 761.486 — 4421 —1220
M 1925 24 284.527 — 1413 —.175
S 1926 24 621.855 — 747 —.053
G 1926 24 647.679 — 696 —.051
Bp 1938 28 991.409: -+ 7883 +.003:

1940 29 775.178: + 9431 —.003:

Ma 1940 29 780.245 + 9441 .000
29 781.270 + 9443 +.012

Bp 1941 30 078.478 +10030 +.014
1951 33 763.360: -+-17308 —.065:

1952 34 121.405 +4-18015 +.015

1955 35 223.419 420191 +.288

1956 35 603.242 -+20941 +.375

1960 36 991.510: -+23683 +.327:

1962 37 791.400: +-25263 +.239:

Var 55 The star is a well measurable RRab variable. The O—C diagram
can be represented by a positive parabola. The residuals were calculated by
the formula:

C = 2425000.122 + 095298132 E.

Observer l Year I t{med)hel. ‘ E ' o-C
B 1895 J. D. 2413 383.486: —21926 -}-9048:
1897 14 078.593 —20614 -+-.040
L 1921 22 760.605 — 4227 -+.003
M 1925 24 313.484 — 1296 .000
S 1926 24 620.776 — 716 .000
G 1926 24 647.796 — 665 .000
H 1939 29 408.707 4 8321 +.009
Ma 1940 29 770.040 -+ 9003 -+.010
Bp 1940 29 775.340: -+ 9013 +-.012:
1941 30 078.396: + 9585 -+.014:
Be 1946 31 968.778 13153 -+.023
Bp 1950 33 420.470 +15893 +-.027
1951 33 763.2067: -+16540 -+-.035:
1952 34 121.419 417216 -+.033
RS 1953 34 482.749 -+17898 +4-.030
Bp 1953 34 487.517 417907 -+.030
1955 35 224.494 419298 -+.037
1956 35 603.312: -+20013 -+.038:
1957 35 933.387: 20636 +-.040:
1960 37 018.453: -1-22684 +.048:
1962 37 1791.458 24143 +.056

Var 56 The star is an RRe variable. In the O—C diagram several oscilla-
tions can be established with certainty although the period seems to be rather
stable. The normal points do not give a smooth light curve at the maximum.
This can arise from the inaccuracy of the measurements, but a double maxi-
mum is also possible. The O—C values were calculated with the formula:
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C = 2425000.211 + 093295986 E.

Observer Year l t(med)hel. | B 0—C
B 1895 J. D. 2413 383.497: —35245 —2011:
1897 14 077.633: —33139 —.010:

H 1915 20 625.769 —13272 —.009
L 1921 22 761.582 — 6792 -+.005
M 1925 24 309.385: — 2096 -+.013:
S 1926 24 620.843 -— 1151 .000
G 1926 24 683.800 — 960 +-.004
Sch 1938 28 983.745: -+12086 +.005:
H 1939 29 431.671 +13445 +.007
Ma 1940 29 770.153 +14472 —.009
Bp 1940 29 775.429: 14488 -—.007:
Be 1946 31 974.842 421161 —.005
1948 32 682.820: +23309 —.005:

Bp 1950 33 422.444 —+25553 .000
1952 34 120.523 +-27671 —.011

RS 1953 34 447.812 +28664 —.013
Bp 1953 34 487.360: +28784 —.017:
1955 35 223.360: -+31017 -—.011:

1956 35 600.422 +32161 —.010

1957 35 920.458 +33132 —.014

1960 37 057.572: +36582 —.015:

1962 37 791.588: -+38809 —.015:

Var 57 Unfortunately the Budapest material contains only a few ascend-
ing branches, therefore difficulties arise in constructing a reliable mean curve.
The poor material does not enable us to reveal variations of the light curve,
but Greenstein’s ascending branches show obviously different slopes. The
decrease of the period is very pronounced. The O—C diagram was constructed
with the formula:

C = 2425000.328 + 095122223 E.

Observer l Year l t(med)hel.

| E { 0-C
B 1896 J. D. 2413 664.669: —-22130 —1180:
1897 14 077.532 —21324 —.168
L 1921 22 729.641 — 4433 —.008
M 1925 24 292,433 — 1382 —.003
G 1926 24 683.774 — 618 —.001
Bp 1938 28 991.534 + 7792 —.030
Ma 1940 29 770.117 L 9312 —.025
Bp 1940 29 775.237: - 9322 —.027:
1941 30 078.460 + 9914 —.040
1950 33 390.432: 116380 —.097:
1951 33 763.323: 117108 —.104:
1952 34 122.380: 117809 —.115:
RS 1953 34 482.975 118513 —.124
Bp 1956 35 603.184: 20700 —.146:
1957 35 933.542: 121345 —.171:
1960 37 018.380: 423463 —.220:
1962 37 791.309: 424972 —.234:

5%
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Var 58 Although Baker’s observations are rather poor, they suggest
definitely a period of about 095167. The O —C diagram is discontinuous between
Baker’s and Larink’s material. The Mt. Wilson plates of 1912 and 1915 would
be of great importance. AfterJ. D. 2422700 the decrease of the period is slowing
down. It is not possible to approximate the O—C diagram with a parabola for
the 40 year interval from J. D. 2422700 to J. D. 2437800. The star is situated
in a dense region with close neighbours, in the inner part of the cluster. Varia-
tions of the light curve, indicated by the complexity of the O—C diagram,
could not be observed. The O—C diagram was constructed with the formula:

B. SZEIDL

C = 2425000.179 -+ 095170617 E.

Observer Year 1 t(med)hel. } E 0-C
B 1895 J. D. 2413 399.511: | 99437 4645
1896 13 694.524: —-21866 +-.416:
1897 14 036.592: | —21204 +.189:
1898 14 437.537: | 20428 —.106:
1899 14 840.543: | —19648 —.408:
L 1921 22 761.644 — 4329 175
M 1925 24 313.472 — 1328 —.049
S 1926 24 642.862 — 691 —-.027
G 1926 24 683.709 — 812 —.028
Ma 1940 29 770.333 1 9225 +-.260
Bp 1941 30 078.510 + 9821 +.268
1950 33 422.460 116288 +.380
1951 33 763.734: 416948 4-.393
1952 34 121.542 417640 +.395
1953 34 488.667 1-18350 .406
1955 35 227.562 119779 +.420
1956 35 603.470 1-20506 1-.424
1960 37 058.503: 123320 1-.445:
1962 | 37 757.571: 424672 1.446:

Var 59 Larink’s observations suggest variations in the light curve.
There are conspicuous differences in the height of maxima and in the O—C
residuals of the median point on the rising branch. The other observations con-
tain only few rising branches and maxima. The rate of period increase gets

higher. The residuals were computed with the formula:

C = 2425000.325 + 095888053 E.

Observer Year | t(med)hel. E 0-C
B 1896 J. D. 2413 693.545: —19203 +19048:
1899 14 840.532: —17255 +4-.042:

. 1900 15 160.855 —16711 +.055
H 1915 20 656.726: — 7377 +.018:

L 1921 22 730.502 — 3855 +.021
22 760.518 — 3804 +-.008

M 1925 24 298.471 — 1192 +-.002

] 1926 24 621.724 — 643 -+.001

G 1926 24 684.725 — 536 .000
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Observer Year t(med)hel. E 0-¢
H 1939 J. D. 2429 431.678 -+ 7526 +1004
Ma 1940 29 770.242 -+ 8101 -+.005
Bp 1941 30 052.293: -+ 8580 -+-.019:
Be 1946 31 994.764 -4-11879 +.021

1948 32 684.847 -+13051 +.024
Bp 1950 33 421.457 +14302 +.039
1952 34 121.546 +-15491 -+-.038
RS 1953 34 507.803 +16147 -+.039
Bp 1955 35 224.406: +17364 +.066:
1957 35 920.374: 418546 +.066:
1960 37 018.509 -+20411 4.079
1962 37 757.459: +21666 +-.078:

Var 60 This variable has flat, badly defined ascending branches and
this gives rise to scatter in the O —C diagram. The characteristics of the light
curve are like those of RRab stars with a period shorter by about 0%1. (The
star belongs to the long period sequence.) The O—C values were computed
using the formula:

C = 2425000.211 + 097077228 E.

Obhserver ‘ Year ] t(med)hel. | B ‘ 0-C
B . 1896 J. D. 2413 691.544: —15979 +1036:
1899 14 841.570: —14354 +-.012:
1900 15 160.759: —13903 +.018:
L 1921 22 730.546 — 3207 —+-.002
M 1925 24 309.478 — 976 -+.004
S 1926 24 620.872 — 536 .000
G 1926 24 647.754 — 498 —.011
Bp 1938 28 963.454: -+ 5600 —.005:
Ma 1940 29 770.276 + 6740 -+.013
Bp 1950 33 421.418 +11899 -£.013
1952 34 118.522 412884 --.010
RS 1953 34 482.982 +-13399 —.007
Bp 1953 34 487.251: +13405 -+4-.016:
1955 35 227.540: +14451 +.027:
1956 35 600.503: 414978 +-.020:

Var 61 The light curve varies with certainty, the height of maximum
indicates differences amounting to 0™5 at least. Larink’s material shows phase
shifts amounting to 0"5 for the middle of the ascending branch, while the mini-
mum remains fixed. Miiller’s material shows even stronger phase shifts. The
O —C diagram is rather complicated, being a superposition of waves of different
size. The diagram was constructed with the formula:

C = 2425000.025 + 095209312 E.

Observer l Year ‘ t(med)hel. [ E 0-C
B 1895 J. D. 2413 378.507: —22309 —%064:
1896 13 692.640: —21706 —.052:

1897 | 14 077.606: —-20967 —.055:
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Observer Year t(med)hel B 0—-¢
B 1898 J. D. 2414 437.566: —20276 -—3058:
1900 15 161.631: —18886 —.087:
H 1912 19 534.928 —10491 —.008
1915 20 625.755 — 8397 —.011
L 1921 22 760.575 — 4299 +-.033
M 1925 24 289.529 — 1364 +.054
G 1926 24 647.943 - 676 +-.067
Sch 1938 28 964.827: -+ 7611 —.005:
H 1939 29 408.653 -+ 8463 —.013
Ma 1940 29 770.194 -+ 9157 +-.002
Bp 1940 29 775.397 -+ 9167 —.004
Be 1946 31 973.682: 413387 —.049:
1948 32 683.705 114750 —.055
Bp 1950 33 422.410 416168 —.031
1952 34 121.490 +17510 —.040
1953 34 567.383: --18366 —.064:
1956 35 600.425 -+20349 —.029
1962 37 791.424 -+-24555 -—.067

Var 62 Variations may occur in the light curve. A long constant phase
seems to be present on the ascending branch (e.g. an interval of about 1"
observed in Budapest on J. D. 2435603). The residuals were calculated by the
formula:

C = 2425000.440 + 06524077 E.

Observer 1 Year ! t(med)hel. } B I 0-C
i

B 1900 L J. D. 2415 160.855: —15082 4-9028:
H 1915 20 654.751 — 6661 —.001
L 1921 22 761.386: — 3432 +-.009:
M 1925 24 311.495 — 1056 —.002
G 1926 24 684.691 — 484 +.016
Bp 1938 28 991.213: -+ 6117 —.005:
H 1939 29 408.759 -+ 6757 .000
Ma 1940 29 770.196 + 7311 +-.003
Bp 1940 29 775.416 - 7319 -+-.004
Be 1946 31 970.771 +10684 -+.007

1948 32 683.856 411777 +4-.011
Bp 1950 33 420.445: +12906 4.031:

1952 34 120.469 +-13979 -4-.022
RS 1953 34 508.647: 414574 4.01T:
Bp 1956 35 603.393 --16252 +4-.023

1957 35 933.510: +16758 -1-.022:

1960 37 018.475 -+18421 +.033

Var 63 The variable has a varying light curve with differences of about
04 at maximum. The (O—C)-s do not exhibit large differences from epoch to
epoch and therefore the scatter in the O-—C diagram is not considerable. Miil-
ler’s material shows phase-shifts of 0"5 at most in the course of the secondary
period. The negative parabola is a relatively suitable fitting for the O—C dia-
gram, which was constructed using the formula:
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C = 2425000.547 + 095704164 E.

Observer ’ Year ' t(med)hel. l B 0-~-C
B ‘ 1895 J. D. 2413 384.515 —20364 —4072
1900 15 160.806 —17250 —.058

H 1912 19 534.801: — 9582 —.0186:
1915 20 656.816: — 17615 —.010:

L 1921 22 760.519 — 3927 —.003
M 1925 24 287.519 — 1250 —.008
24 311.492 — 1208 -+.008

Sch 1938 28 983.766: -1- 6983 -4.001:
H 1939 29 408.712 -+ 7728 —.013
Ma 1940 29 770.356 -+ 8362 —.013
Be 1946 31 968.719 412216 —.035
1948 32 682.872: 413468 —.043:

Bp 1950 33 420.429 114761 —.034
1952 34 121.462 +15990 —.043

RS 1953 34 507.608 +16667 —.069
Bp 1955 35 223.495 +-17922 —.055
1956 35 603.386 -+18588 —.061

1957 35 920.525 19144 —.074

1960 37 018.571 +21069 —.079

1962 37 791.472 +-22424 —.092

Var 64 From the Budapest material and Belserene’s and Roberts and
Sandage’s observations the existence of a constant phase on the ascending
branch is clearly established. The period is rather stable, the O—C diagram is
a straight line. The O —C values have been obtained with the formula:

C = 2425000.447 + 096054588 E.

Observer Year t(med)hel , E 0—-C

B 1895 J. D. 2413 383.502: —19187 —9%007:

1900 15 161.748 —16250 -+.006
H 1912 19 479.868 — 9118 —.006
L 1921 22 761.466 — 3698 -+-.006
M 1925 24 311.436 — 1138 +.001
G 1926 24 683.788 — 523 —.004
Sch 1938 i 28 983.761: + 6579 +.001:
H 1939 29 367.628: -+ 7213 +.007:
Ma 1940 29 770.269 -+ 7878 --.018
Bp 1941 30 078.424 -+ 8387 —.006
Be 1946 31 968.673 -+11509 -+.001

1948 32 700.677 12718 -+.005
Bp 1950 33 422.378 413910 —.001

1952 34 120.478 -+15063 +.005
RS 1953 34 483.742 —+15663 —.006
Bp 1953 34 487.378 415669 —.003

1957 35 920.497 -+18036 —.005

1960 37 057.562 +-19914 +.008

1962 37 791.368 +21126 —.002
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Var 65 Apparently there are differences in the slopes of the ascending
branches. The characteristics of the light curve are similar to those of RRab
stars with periods shorter by about 0%1. (The star belongs to the long period
sequence.) The residuals O —C were computed with the formula:

C = 2425000.438 + 096683397 E.

Observer 1 Year ! t(med)hel. r B l 0-C
B 1900 J. D. 2415 161.815 —14721 +d006
H 1912 19 479.977 -— 8260 -+.025

1915 20 626.830: — 6544 +.007:

L 1921 22 761.507 — 3350 +.007
M 1925 24 309.381: — 1034 +-.006:
G 1926 24 683.642: — 474 —.003:
Sch 1938 28 983.737: -+ 5960 —.006:
H 1939 29 400.777 -+ 6584 —.010
Ma 1940 29 770.378 + 7137 .000
Bp 1940 29 774.390 -+ 7143 +.002
1941 30 078.476 -+ 7598 —.007

Be 1946 31 994.605: -+10465 —.008:
1948 32 683.669: +11496 —.002:

Bp 1950 33 421.514 -+12600 —.004
1952 34 121.266: +13647 —.004:

1953 34 487.516 414195 —.004:

RS 1953 34 508.902: 414227 —.005:
Bp 1955 35 223.361: +15296 —.001:
1956 35 600.309: 415860 +4-.003:

1957 35 920.442 +-16339 +.002

1960 37 018.531 417982 +.009

i 1962 37 791.136: -+19138 +-.013:

Var 66 The star has a varying light curve with differences of 0™3 in
the height of the maximum. The O —C diagram exhibits abrupt variations and
great cycles. Prior to Larink’s observations it is quite uncertain. Baker’s
values may be shifted by 1P or 2P downwards. The unmeasured Mt. Wilson
plates of 1912 and 1915 represent a considerable want. The (0—C)-s were
constructed by the formula:

C = 2425000.050 + 096201827 E.

Observer ’ Year ‘ t(med)hel. ' E 0-¢C
B 1895 J. D. 2413 384.481: —18729 —9167:
1897 14 078.500: —17610 —.133:

1899 14 839.531: —16383 —.066:

1900 15 160.843 —15865 —.008

L 1921 22 760.548 — 3611 —.022
M 1925 24 287.483 — 1149 +.023
8 1926 24 621.761 — 610 +.022
G 1926 24 683.784 — 510 -}-.027
Ma 1940 29 770.514 4+ 7692 +.019
Bp 1940 29 775.465: + 7700 +.008:
1950 33 421.468 413579 —.043

| 1951 33 763.178: 414130 —.054:




MESSIER 3 73

Observer ‘ Year ‘ t(med)hel. R ‘ 0-C
i

Bp 1 1952 | 3. D. 2434118535 414703 | —1061
RS | 1953 ! 34 483.878 +15292 —.006
Bp i 1955 | 35 224.441 4-16486 +.059

| 1956 ! 35 603.368 417097 | +.054

j 1960 37 018.674: 419379 i +.103:

i 1962 37 791.401 +-20625 : +.083

Var 67 The star has a strongly variable light curve. The differences in
the height of maximum amount to 0™5 at least, those of the minimum to about
0™] —0™2.The medium point of the ascending branch shows little phase-shifts
in the course of the light curve variations. Therefore, in spite of the consider-
able variations of the light curve, the scatter in the O--C diagram is very small.
The diagram was constructed with the formula:

C = 2425000.199 + 095683609 E.

Observer ! Year ‘ t(med)hel. 1 E ’ 0—-C
B 1896 J. D. 2413 664.642: —19944 —167:
1897 14 079.559: —19214 —.154:
1900 15 161.750 —17310 —.122
L 1921 22 761.417 — 3939 —.008
M 1925 24 312.483 — 1210 -+-.001
S 1926 24 642.698 — 629 —.002
G 1926 24 647.814 — 620 —.001
Ma 1940 | 29 770.433 -4 8393 —.019
Bp 1940 29 744.399 4+ 8400 —.032
1941 30 078.469 -+ 8935 —.035
Be 1946 31 968.813 -+12261 —.059
1948 32 683.804 +13519 —.066
Bp 1950 33 421.515 -4-14817 —.087
1952 ‘ 34 120.581 1-16047 —.105
RS 1953 ! 34 483.756 116686 —.113
Bp 1956 35 603.398 -+18656 —.142
1957 35 920.522 119214 —.163
1960 37 018.575 ’ -+-21146 —.184
1962 37 791.522 +22506 ! —.207
|

Var 68 The star is one of the most interesting variables in M3. Tt is
probably of RRe type with such extremely strong light curve variations, that
it has no sense to construct normal points even for a limited part of the light
curve. The height of maximum varies with an amplitude of 0™7 at least, while
differences of the brightness of minimum amount to several decimals of a mag-
nitude. Martin’s period seems to be correct, however, it provides large resi-
duals amounting to 0912 = 3", i.e. the 1/3 of the period for the median point
of the ascending branch. Using Martin’s period, a secondary period of 1099
can be deduced from Miiller’s well observed ascending branches (Figure 14).
In this way the shortest beat period of RR Lyrae variables has been assigned
to this star. The shortness of this secondary period gives account of the rapid
changes in the light curve. No connection between the observations obtained
in different years is possible for improving the secondary period. In the O —C
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diagram the weighted means of the residuals obtained from our observations
are shown. Of course both the fundamental and the secondary period are
vet questionable, the observational material being too poor for a final decision.
The O—C diagram was computed with the formula:

C = 2425000.153 + 093559732 E.

Observer i Year ‘ t(med)hel. I o] l o0—C N

B 1895 J. D. 2413 386.507: —32625 —2020:
1900 15 161.714: —27638 —.052:

1921 22 730.510 — 6376 +.042

22 756.448 — 6303 : —.006

22 761.408: — 6289 —.030:

M 1925 24 287.531: — 2002 +-.036:
24 290.409 — 1994 +.067

24 291.426 — 1991 +.016

24 292.462 — 1988 —.016

24 307.430 — 1946 -+.001

24 312.470 — 1932 -+.057

24 313.491 — 1929 +.010

G 1926 24 647.765: — 990 +4-.025:
24 684.772 — 886 -+.011

Bp 1941 30 078.483 -1-14266 +4-.016
1950 33 421.382 +-23657 —.029

33 422.419 423660 —.060

1951 33 763.490 +24618 —.011

1952 34 118.440 +-25615 +.033

34 120.503 +25621 —.039

RS 1953 34 447.695: 26540 +.013:
i 34 507.840 426709 -.001

Bp 1955 35 227.596 +-28731 —.023
1956 35 598.545: -+29773 +.002:

35 600.367 -+29778 -+-.044

1957 35 933.505 +-30714 —.009

1960 36 991.480 -+33686 +.014

37 018.500 +33762 —.020

1962 37 791.300: +35933 —.038:
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Var 69 The star has a close companion, therefore the measures are uncer-
tain and the scatter is considerable. The light curve outlined by the normal
points is probably heavily distorted and the brightness data are not real. The
residuals were computed with the formula:

C = 2425000.106 -} 095665878 E.

Observer | Year | t(med)hel. ’ E 0~C
B 1900 J. D. 2415 160.847 —17366 49105
L 1921 22 756.431 — 3960 4+.013
M 1925 24 309.435 — 1219 .000
G 1926 24 647.688 — 622 .000
Ma \ 1940 29 770.229 4+ 8419 +4-.020
Bp ’ 1941 30 078.457 + 8963 +.025

1950 , 33 422.511 4-14865 +.077
1952 34 120.565: 16097 +-.005:
1956 35 600.520 418709 +-.123
1962 37 791.575: 422576 +.183:

Var 70 The period is very probably about 09486, however its strong
variations in both directions make the construction of the O —C diagram and
of the mean light curve impossible. The star is probably of RRc type.

Var 71 The star lies near var 54. On plates of poor quality they are blurred
together providing a considerable scatter. Larink’s observations on J.D. 2422760
show peculiar scatter. The O —C diagram consists of several small cycles. It
was calculated with the formula:

C = 2425000.139 + 095490517 E

Observer “ Year l t(med)hel. I B 0—-C
B E 1897 J. D. 2414 079.540: 1 —-19890 +1039:
| 1900 15 161.698: | —17919 +.016:
L i 1921 22 760.565 — 4079 +4-.008
M | 1925 24 309.437 — 1258 +.005
G Po1926 24 647.647: — 642 —.001:
Ma | 1940 | 29 770.335 4 8688 +-.035
Bp ; 1941 30 078.358: + 9249 +.040:
:’ 1950 33 421.523 415338 +.029
| 1952 34 121.564 4-16613 1.029
RS ; 1953 34 447.702 +17207 -+.030
Bp 1953 34 567.393: 417425 +.028:
{ 1955 35 223.511 18620 -+.029
; 1956 35 603.455 419312 +.030
! 1960 36 991.461 421840 +.033
i 1962 37 791.430 423297 i +.084
|

Var 72 The star is of RRab type having a large amplitude and a steep
ascending branch. The residuals were computed with the formula:
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C = 2425000.166 + 094560739 E.

Observer Year | " t(medjhel. . B ] o-¢
B 1895 J. D. 2413 378.519: —25482 +4028:
1899 14 841.593: —22274 +.017:
1900 15 161.763 —21572 4-.023
H 1915 20 654.695: — 9528 +4-.001:
L 1921 22 733.483 — 4970 -}-.004
M 1925 24 311.491 — 1510 —.003
Sch 1938 28 964.824: + 8693 , +.008:
H 1939 29 423.633 -+ 9699 ; 4,006
Bp 1940 29 720.543 4-10350 i 4-.012
Ma 1940 29 770.250 10459 +.007
Bp 1941 30 078.561: 411135 -1-.012:
Be 1946 31 971.726 415286 4-.014
1948 32 682.746 116845 +.015
Bp 1950 33 422.499 118467 | -+-.016
1952 34 118.468 -+-19993 +.017
RS 1953 34 483.780 420794 +.013
Bp 1953 34 487.434 420802 4-.019
1955 35 223.542 122416 +.023
1956 35 603.453 123249 +.025
1960 37 057.424: +26437 +-.032:
1962 37 791.248: -}28046 +.033:

Var 73 The star is a variable of small range, the period is longer than
half a day.

Var 74 The section of the O—C diagram preceding Miiller’s observa-

tions is uncertain, the Mt. Wilson material of 1912 and 1915 would be of great
importance. The O —C diagram was calculated using the formula:

C = 2425000.082 -+ 094921441 E.

Observer | Year I t(med)hel. I E | 0—C
B 1895 J. D. 2413 386.514: -—23598 +-9048:
1896 13 691.629: —22978 +4-.034:

M 1925 24 290.412 — 1442 -1-.002
G 1926 24 647.708 — 716 +.001
Ma 1940 29 770.448 -+ 9693 +4-.013
Bp 1941 30 078.532 -+ 10319 -+.015
1950 33 421.191: 417111 +.031:

1952 34 120.527 +-18532 -+4-.031

RS 1953 34 483.728 419270 +.029
Bp 1953 34 567.397: +-19440 +.034:
1955 35 223.426 +20773 -+.035

1956 35 600.410 421539 -+.036
1960 37 018.282: +-24420 -+.041:

1962 ; 37 791.447 -+25991 -+.048

Var 75 According to Larink’s observations the star is of RRec type with
varying light curve. There is a difference of 0737 between the maxima of J. D.
2422729.60 and J. D. 2422761.63 although the scatter is considerable. The faint-
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ness of the last maximum is very strange, ag the maximum on the preceding
day, dJ. D. 2422760.7 seems to be high. The O—C diagram was constructed with
the ephemeris:

C = 2425000.032 + 093140790 E.

Ohserver i Year

| t(med)hel. i E ‘ o-C
| |
B 1897 | J. D. 2414 077.600: 34776 | —1021:
1900 i 15 161.807: —31324 1 —.014:
L ‘ 1921 ! 292 760.647 — 7130 —.002
M ‘ 1925 | 24 290.535 — 2259 +4-.007
G | 1926 24 684.695 — 1004 —.002
Ma 1940 29 770.268 1-15188 1-.004
Bp 1940 29 775.296: 115204 4.007:
1941 | 30 078.380: 116169 4-.005:
1950 | 33 420.500 426810 4-.010
1951 33 763.471 127902 4-.007
| 1952 34 121.520 129042 +-.006
1 1953 34 487.419 430207 +.003
RS | 1953 34 508.776 4-30275 1-.002
Bp 1955 35 224.554 132554 —.006
1956 35 600.497 433751 015
1957 35 920.540 1-34770 —.019
1960 37 018.551: 138266 —..028:
1962 37 791.491 140727 —.036
{

Var 76 The star is close to the centre, the observations are very uncertain.
In spite of that, the errors of the O—C values do not exceed the average, due
to the large amplitude and steep rising branch of the light curve. The descend-
ing branch is unusually steep. The residuals O —C were computed using the
formula:

C = 2425000.148 + 095017544 E.

Observer ‘ Year ’ t(med)hel | E I 0-C
! i

B ! 1895 J. D. 2413 372.519: | —23174 i +.027:
1896 13 691.637: —22538 +.030:

1900 15 161.768 —19608 4.020

G i 1926 ‘ 24 647.916 — 702 .000
Ma i 1940 | 29 770.340 4+ 9507 +.013
Bp 1941 30 078.414 +10121 +.010
1950 33 390.502 16722 +.017

| 1952 34 120.554 118177 4.016

! 1953 34 487.338: 118908 4-.018:

1955 ! 35 223.409 +-20375 -+.015

1 1957 | 35 933.397: 121790 +.021:

‘ 1962 ; 37 791.420 425493 +.047

Var 77 The star lies near the centre, the scatter is considerable and the

observations are systematically too bright. The O —C diagram was constructed
with the formula:
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C = 2425000.162 + 094593425 E.

Observer Year ] t(med)hel. l E ! 0-C
B 1896 J. D. 2413 692.543: —24617 -+9015:
1898 14 438.521: —22993 -+.021:

L 1921 22 730.561 — 4941 +-.010
M 1925 24 291.399 — 1543 +-.002
S 1926 24 642.796 — 1778 -+.002
G 1926 24 683.675 — 689 000
Bp 1938 98 991.391: + 8689 -+.002:
Ma 1940 29 770.441 -+10385 -+.007
Bp 1941 30 052.480 -+-10999 -+.010
1950 33 390.529 +18266 +.017

1951 33 763.517 -+19078 -+.019

1952 34 120.436: 419855 +.029:

1953 34 487.443 +-20654 +.021

1956 35 600.428 423077 —+.019

1957 35 933.455: +23802 -+.023:

1960 37 018.429: 426164 -+.030:

1962 37 791.507 427847 +—.034

| !

Var 78 The star is close to the centre, the scatter is significant, and the
observations are systematycally higher. The flat slope of the ascending branches
and the small range increase the uncertainty in determining the epochs. Mar-
tin’s epoch deviates conspicuously from our O —C diagram. The rate of the
period-increase shows a growing tendency during the last 60 years. The O—C
diagram was constructed with the formula:

C == 2425000.440 -+ 096119254 E.

Observer Year t(med)hel. | B f 0-C
B 1900 J. D. 2415 160.701: —16080 -+4021:
L 1921 22 756.508 — 3667 —.002
M 1925 24 292.454 — 1157 +.012
G 1926 24 684.686 — 516 000
Bp 1938 28 991.412 -+ 6522 —.005
Ma 1940 29 770.460: -+ 7795 -+.062:
Bp 1950 33 390.560 +13711 -+.011

1953 34 567.304: +15634 +.022:
1955 35 227.574 +16713 —.025
1962 37 791.573 +20903 +-.056

Var 79 The light curve varies with an amplitude of 0™5in the maximum
light and of about 0"5 in the O —C residuals. No period was found which would
have satisfied Baker’s observations. The O—C diagram has a discontinuity
between J. D. 2424700 and 2429000. The intermediate observations are lac-
king very much. The O—C diagram computed with the formula:
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C = 2425000.077 - 094833275 E

is rather complicated.

Observer l Year | t(med)hel. l B 1 0-C
B 1895 J. D. 2413 372.554: -—24057 ‘ —113:
1896 13 724.645: -—23329 [ -+.115:
1897 14 078.541: —22597 +4-.216:
1898 14 437.530: —21854 +.092:
1899 14 841.592: —21018 +.092:

H 1912 19 534.801 —11308 +.191
1915 20 625.642: — 9051 -+.162:

L 1921 22 730.528 — 4696 +.157
22 760.478 — 4634 -4.141

M 1925 24 309.473 — 1429 +-.071
G 1926 24 647.731 — 729 .000
Bp 1938 28 991.520 -+ 8258 +.125
H 1939 29 408.663 -+ 9121 -+.156
Ma 1940 29 770.202 -+ 9869 -+.166
Bp 1941 30 052.476 +10453 —+.177
Be 1946 31 974.682 +14430 +.189
1948 32 682.749 -+15895 -+.181

Bp 1951 33 763.442 +18131 +.154
1952 34 121.586 +-18872 +.152

1953 34 487.470 -+19629 4-.158

RS 1953 34 508.733 -4+19673 +.154
Bp 1955 35 224.534 +21154 +.147
1956 35 603.468 +21938 +.152

1957 35 933.573 -+22621 +.145

1960 37 018.644 -+-24866 +.145

1962 37 791.450 +26465 k -+.111

Var 80 The star has a considerably varying light curve, differences of at
least 0™7can be taken certain in the height of maximum, while the phase-shifts
are unsignificant. There is an abrupt change in the course of the O—C diagram
at about J. D. 2429500. Before this abrupt change in the period some variations
of the light curve can be detected (Larink, Miiller, Greenstein ), the phenomenon
is however not very significant. The residuals were computed with the formula:

C = 2425000.073 4+ 095384827 E.

Observer Year ‘ t(med)hel. 1 E ‘ 0-C
B 1895 J. D. 2413 380.522: —21577 —1710:
1897 14 079.525 —20279 —.657

1898 14 456.494: —19579 —.626:

1899 14 841.565: —18864 —.570:

H 1912 19 479.791: —10251 —.296:
1915 20 625.775 — 8123 —.203

L 1921 22 760.441 — 4159 —.082
M 1925 24 313.488 — 1275 —.020
G 1926 24 647.887 — 654 —.018
Bp 1938 28 991.468 4+ 7412 +.161
H 1939 29 400.744 -+ 8172 +.190
Bp 1940 29 774.410 -+ 8866 | +.149

|
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Observer Year t(med)hel. 1 ' 0-C
1

Ma 1940 J. D. 2429 780.325 ‘ -+ 8877 +9141

29 781.400 -+ 8879 +.139

Bp 1941 30 078.564: 9431 4-.081
Be 1946 31 994.748 +-12990 —.215
1948 32 700.716: -4-14301 —.198:
Bp 1950 33 390.470: -+15582 —.240:
1952 34 118.483 +16934 ~-.256

1955 35 224.514 -+18988 —.269

1956 35 600.326: +-1968¢ —.317:

1957 35 920.531 +-20281 —.510

1960 36 991.404: +22270 —.679:

1962 37 791.559 -+23756 —.709

Var 81 The period seems to be rather constant, the O—C diagram
tains only little waves. The diagram was constructed with the formula:

= 2425000.316 + 095291105 E.

con-

Observer Year i t(med)hel. | E l 0-¢
| \
B 1895 J. D, 2413 380.543: -—21961 +9023:
1896 13 691.660: —21373 +.023:
H 1915 20 654.730 — 8213 —.001
L 1921 22 760.592 — 4223 -+.001
M 1925 24 284.428 — 1353 —.001
G 1926 24 647.929 — 666 +-.001
Bp 1938 28 991.407 -+ 7543 -+.010
H 1939 29 431.629 -+ 8375 +.013
Bp 1940 29 720.527: -4 8921 +-.016:
Ma, 1940 29 770.261 9015 --.014
Be ) 1946 31 995.700 -+13221 -+.014
Bp . 1951 33 763.460 116562 1.016
‘ 1952 34 126.431 +17248 ‘ +.017
RS | 1953 34 507.918: -+17969 ! -4-.015:
Bp ‘ 1955 35 227.514: -+19329 +.021:
| 1956 35 603.182: +20039 —+.021:
i 1960 37 018.562 -+22714 -+.030

Var 82 The star is a typical RRab variable with steep ascending branch
and large amplitude. The residuals O— C calculated by the formula:

C = 2425000.171 + 095245061 E

outline a positive parabola.

! t(med)hel.

Observer Year l r I 0-C
! i

B I 1895 J. D. 2413 372.512: — 22169 i 44117

L1807 14 079.527: —20821 | tloos

L | 1921 i 22 761.589 — 4268 | +.010

M L1925 24 289.466 — 1355 ] +.001

G L1926 — 872 ‘ .000

) 24 647.703
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Observer Year f t(med)hel. E 0-C
I
Bp 1938 } J. D. 2428 063.344: | 1+ 7556 -4005:
Ma 1940 29 770.045 4 9094 016
Bp 1941 | 30 078.453 1 9682 4.014
1952 ‘ 34 121.391 117390 4.059
1953 34 487.510 118088 4.073
1955 | 35 224.451 119493 .083
1956 | 35 600.526 120210 1087
1957 ‘ 35 920.486 120820 +.008
1960 37 018.303: 122913 4124
1962 | 37 791.437 124387 4.136
\

Var 83 The star has a large amplitude and a steep rising branch. A posi-
tive parabola fits the residuals well which are calculated using the formula:

C = 2425000.113 <+ 095012408 E.

Observer Year | t(med)hel. | E 0—-C
B 1895 J. D. 2413 383.500: —23176 4144
1900 15 161.850 -—19628 -+-.091
H 1912 19 479.975: —11013 027
1915 20 625.801 | — 8727 --.016
L 1921 22761.579 | — 4466 +.007
M 1925 24 309.406: I — 1378 --.003:
S 1926 24 642.728 — 713 .000
G 1926 24 684.833 — 629 .000
Bp 1938 28 991.510: -+ 7963 -+.017
1939 29 346.386: 4+ 8671 +.014
Ma 1940 29 770.441 + 9517 -+.019
Bp 1940 29 775.452: -+ 9527 +.018:
Be 1948 32 683.690 15329 +.057
Bp 1950 33 421.529 116801 4-.089
1951 33 763.378 -+17483 -+.072
RS 1953 34 508.734 -+18970 +.083
Bp 1953 34 567.386: 119087 -£.090:
1955 35 223,520 120396 1.100
1956 35 600.460 +21148 +.107
1960 37 018.500 +-23977 -+.136
1962 37791.432 -£25519 -1-.155

Var 84 A hump can be suspected in the ascending branch. The O—C

diagram is probably a negative parabola but a sinusoidal wave represents

it equally well. The residuals were calculated by the formula:
C = 2425000.256 + 095957289 E.
Observer Year ‘ t(med)hel. i B 0—-C
|

B 1895 J. D. 2413 383.536: —19500 —1006:
1897 14 071.596: | —18345 —.013:
1900 15 161.783 i —16515 —.010
L 1921 l 22 730.528 } — 3810 —.001
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Observer Year t(med)hel. B 0-0
M 1925 J. D. 2424 298.486 — 1178 —!001
Ma 1940 29 770.260 -+ 8007 -+.003
Bp 1940 29 774.430: -+ 8014 +.003:

1941 30 078.254: -+ 8524 +-.005:
1950 33 421.470 -+ 14136 —.010
1951 33 763.422 +14710 —.006
1952 34118.474 -+-15306 —.009
RS 1953 34 447.903 +4-15859 —.018
Bp 1953 34 487.234: 415925 -—.005:
1955 35 223.550 +-17161 —.010
1957 35 920.551 +18331 —.011
1960 37 018.484: -+20174 —.007:

Var 85 The star is of RRc type. Baker’s observations are of poor quality.
Small differences are probable from epoch to epoch. The O—C diagram con-
sists of small and large cycles separated by abrupt changes. On basis of this
evidence variations of the light curve can be expected. Most of the maxima
seem to be double. The O—C diagram was constructed with the formula:

C = 2425000.158 + 093558189 E.

Observer Year ‘ t(med)hel. i E 0-C
B 1900 J. D. 2415 161.735 —27650 —J030
H 1912 19 479.931 —15514 —.053

1915 20 654.832 —12212 —.066
L 1921 22 760.582: — 6294 —.052:
M 1925 24 292.417 — 1989 —.017
G 1926 24 647.892 — 990 —.005
H 1939 29 408.737 -+12390 —.017
Ma 1940 29 770.247 -+13406 —.019
Bp 1941 30 078.390: 14272 —.015:
Be 1946 31 971.746 -+19593 —+4-.028
1948 32 683.749: 121594 +.038:
Bp 1950 33 422.419 -+23670 +.028
1951 33 763.274: +24628 —.008:
1952 34 120.486 425632 —.022
RS 1953 34 482.714 -+26650 —.018
Bp 1953 34 487.349 126663 —.008
1955 35 223.516 28732 —.031
1956 35 600.330 +29791 —.029
1960 37 018.625 +-33777 —.028
1962 37 791.443 435949 —.049

Var 86 The star is of RRe type. Belserene’s and Roberts and Sandage’s
observations suggest irregularities, but the Budapest material does not prove
this conclusion. The normal points do not outline the exact shape of the light
curve. The residuals were calculated using the formula:
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C = 242 5000.233 + 092926601 E.

Observer Year | t(med)hel. I B 0-¢
B 1895 J. D. 2413 386.523: —39683 —1%079:
1897 14 079.545: —37315 —.076:
1899 14 841.636: —34711 —.072:

1900 15 161.817 —33617 —.061

H 1912 19 534.756 —18675 —.050
1915 20 625.798 -—14947 —.044

L 1921 22 760.487 — 7653 —.018
M 1925 24 310.429 — 2357 -—.004
G 1926 24 684.744 — 1078 —.001
Sch 1938 28 965.750: -+13550 —.027:
Bp 1938 28 991.508: -+13638 —.023:
H 1939 29 431.672 415142 —.020
Bp 1940 29 720.523: +16129 —.025:
Ma 1940 29 770.272 -+16299 —.028
Bp 1941 30 078.431 —+17352 —.040
Be 1946 31 970.763 423818 —.048
1948 32 683.677 +26254 —.054

Bp 1950 33 421.460 +28775 —.067
1951 33 763.594 +29944 —.053

1952 34 121.515 +31167 —.055
1953 34 487.325: 132417 —.070:

RS 1953 34 508.696 32490 —.064
Bp 1955 35 224.535 434936 —.071
1956 35 600.315 +36220 —.067
1957 35 920.478: +-37314 —.074:

1960 37 018.525 441066 —.088

1962 37 791.426 -+43707 —.102

Var 87 The star is of RRe type, close to the centre, therefore the scatter
is considerable and the observations are systematically too high. The small
range increases the uncertainty in determining the epochs. Bakers’s observa-
tions are of poor quality. Larink’s maximum at J. D. 2422756.55 is extremely
low. The differences in Miiller’s maxima and ascending branches suggest varia-
tions of the light curve. Because of the considerable scatter in our observations
we can make no conclusions about eventual light curve changes. The O—C
values preceding Larink are uncertain. The (0—C)-s were calculated with the
formula:

C = 2425000.037 + 093574814 E.

Observer I Year ’ t(med)hel. l B I 0-C
B 1900 J. D. 2415 161.796: —27521 +4005:
L 1921 22 761.526 — 6262 +.036
M 1925 24 290.454 — 1985 -+.018
G 1926 24 683.674 -— 885 --.008
Bp 1940 29 720.562: 413205 —.017:
Msa 1940 29 770.283: +13344 —+.014:
Bp 1941 30 078.411 114206 —.007

1950 33 420.506 23555 —.005
1952 34 121.526 +25516 —.006
RS 1953 34 482.955 -+26527 +-.009
Bp 1955 35 224.387: -+28601 +.024:
1956 35 600.444 +29653 -+.011
1960 36 991.481: 433544 -+.088:
1962 37 791.453 +35782 | —+.017

6%
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Var 88 The star is of the RRe type. It is situated very near the centre.
The observations therefore exhibit considerable errors and the observations
are systematically brighter. Martin’s epoch deviates considerably from our
0—C diagram. We are in need of the Mt. Wilson material of 1912 and 1915.
The O —C diagram covering an interval longer than 60 years can be represented
by a single large sinusoidal wave. The residuals were computed with the for-

mula:
C = 2425000.125 4 092985092 E.

Observer i Year I t(med)hel. { E i 0-C
B 1897 J. D. 2414 078.524: | — 36587 —9045:
1900 15 161.780 —32058 —.079

L 1921 22 761.550 | — 7499 —.055
M 1925 24 288.466 -— 2384 —.013
G 1926 24 683.708 ! — 1060 ! 4-.003
Bp 1940 29 720.558: | 415813 +.107:
Ma 1940 29 770.158: 415979 +-.154:
Bp 1941 30 078.458 417012 1-.094
1950 33 421.453 128211 1-.085

1951 33 763.543: | 129357 4-.083

1952 34 121.431 | 430556 1-.059

1953 34 487.408 | 431782 4-.064

1955 35 223.502 | 134248 1.034

1956 35 603.511 | 435521 1-.041

1957 35 920.487: | 36583 | .000:

1960 37018.390 1-40261 l —.014

1962 37 791.499 1-42851 | —.044

1

Var 89 The hump in the ascending branch is well pronounced. The O—C
diagram represents a part of a long sinusoidal wave. The star is close to the
centre, therefore the brightness data are systematically higher. The O—C
diagram is constructed with the formula:

C = 2425000.487 4 095484779 E.

Observer i Year

| t(med)hel. E | 0--C
H \ ]

B ) 1900 J. D. 2415 160.779 | —17940 | 014
L 1921 22 761.597 ; — 4082 ‘ —.003
M 1925 24 292.402 | — 1291 ,‘ .000
G 1926 24 647.815 : -~ 643 § —.001
Ma 1940 29 770.064 4 8696 ! +.013
Bp 1941 30 078.309: -+ 9258 f -4-.014
1950 33 390.562 ! 4-15297 i +.009

1951 33 763.529 ; 4-15977 ¢ 4.011

1952 34 118.388 416624 ] {-.004

1953 34 487.518 | 417297 i +-.009

1955 35 223.570 18639 g +.003

1956 35 600.374 119326 ; -.003

1962 37 791.538 +23321 i —.002

Var 90 The scatter in minimum is considerable. The residuals O—C
outline a sinusoidal wave of small range. The residuals are computed with

the formula:
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C = 2425000.182 + 095170334 E.

Observer Year ' t(med)hel. } E ’ 0-0C
B 1895 J. . 2413 384.501: —22466 % —1009:
1896 13 691.619: —21872 —.008:

1899 14 841.496: —19648 —.014:

H 1912 19 479.827: —10677 -4-.011:
1915 ; 20 625.573: — 8461 +.011:

L 1921 22 761.437 — 4330 -+.010
M 1925 24 309.434 — 1336 | -+.009
G 1926 ! 24 683.761 — 612 -+.003
Sch 1938 28 965.826: -+ 7670 —.002:
H 1939 29 431.669 -+ 8571 —.006
Ma 1940 29 770.329 + 9226 —.003
Bp 1941 30 078.479 -+ 9822 -—.005
Be 1946 31 968.751 -+13478 —.007
1948 32 683.804: +14861 —.011:

Bp 1950 33 390.595: +16228 —.005:
1951 33 763.373: -+16949 : —.008:

1952 34 118.576: —+17636 —.007:

RS 1953 34 447.918 418273 —.015
Bp 1955 35 223.473 419773 —.010
1956 35 600.392 +-20502 —.009

1957 35 920.433: 421121 —.011:

1960 37 018.621: +-23245 —.002:

[ 1962 37 791.584: -+24740 —.004:

Var 91 Small variations of the light curve are probable. The Budapest
material contains no maxima, only a few rising branches. A positive parabola
represents a good approximation to the O—C diagram. The diagram is con-
structed using the formula:

C = 2425000.100 4 095301630 E.

Observer f Year ’ t(med)hel. ! E 0-C
B 1895 J. D. 2413 383.490: —21911 —14209:
1896 13 692.629: —21328 —.155:
1897 14 079.630: —20598 —.173:
1898 14 437.517: —19923 —.146: -

1899 14 841.513 —19161 —.134

1900 . 15 161.731 —18557 —.134

L 1921 ’ 22 756.447 — 4232 —.003
M 1925 24 312.462 — 1297 —.016
" Ma 1940 29 770.473 -+ 8998 —.034
Bp 1940 29 775.264: -+ 9007 —.014:
1941 30 078.525 + 9579 —.006

1950 33 390.372: +15826 : —.088:

1952 34 121.431 +17205 —.123
1953 34 487.244: --17895 123
1955 35 227.338: 419291 —.136:
1956 35 603.221: +-20000 —139:

1957 35 933.487 +20623 . —.165
1960 : 37 058.474: +22745 - —:183:
1962 37 791.144: 424127 > —.199:
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Var 92 Small variations of the light curve can be established with cer-
tainty. Larink’s rising branch of J. D. 2422730.5 is extremely steep, while
Miiller obtained rising branches with small slope. Similarly Belserene’s rising
branches of 1946 have slighter slopes than those of 1948. The phase shift of
the maxima has an amplitude of about 0715 according to Budapest material.
The scatter in the O—C diagram is caused by the light curve variations. The
diagram is constructed using the formula:

C = 2425000.050 -+ 095035553 E.

Observer Year ‘ t{med)hel. | E 0-C
B 1896 J. D. 2413 691.670: —22457 —1039:
1897 14 036.595: —21772 —.049:
1898 14 456.576: —20938 —.043:
H 1915 20 625.669 — 8687 +4-.004
L 1921 22 730.517 — 4507 -—.009
M 1925 24 290.539 — 1409 —.002
S 1926 24 621.880 — 751 .000
G 1926 24 684.828 — 626 +4-.004
Bp 1938 28 991.209: 4 7926 —.020:
H 1939 29 404.646 -+ 8747 —.002
Ma 1940 29 770.205 -+ 9473 —.024
Bp 1941 30 078.403: 410085 —.002:
Be 1946 31 971.745 +-13845 —.028
1948 32 684.777 +-15261 —.030
Bp 1950 33 421.487 416724 —.022
1951 33 763.385 417403 —.038
1952 34 121.432 +18114 —.019
1953 34 487.495 -}-18841 —.040
1956 35 603.371 +21057 —.043
1960 37 018.378: -+23867 —.026:
1962 37 791.335: 425402 —.027:

Var 93 The hump in the ascending branch is well pronounced and lasts
about 085. The diagram is computed with the ephemeris:

C = 2425000.093 + 096022991 E.

Observer ! Year ' t(med)hel. ‘ E l 0-C
B 1897 J. D. 2414 078.534: —18133 —1069:
1899 14 841.610: —16866 —.106:

1900 15 160.850 —16336 —.085

H 1912 19 479.946 — 9165 —.076
1915 20 626.749: — 7261 —.050:

L 1921 22 756.530 — 3725 +.001
M 1925 24 298.419 — 1165 +.004
S 1926 24 621.851 — 628 +-.002
e 1926 : 24 647.745 — 585 —.003
Sch ] 1938 28 983.693: -+ 6614 —.006:
Bp 1938 28 991.527 4 6627 —.002
H 1939 290 407.724 4 7318 +.006
Ma 1940 29 770.305 -+ 7920 -+.003
Be 1946 31 971.703 +11575 —.002




MESSIER 3 88
Observer Year t(med hel. B 0-0
Be 1948 J. D. 2432 683.622: +12757 —2001:
Bp 1950 33 421.443 -+13982 +4-.004
1952 34 118.297: -+15139 —.002:
RS 1953 34 482.681 +-15744 —.009
Bp 1953 34 487.507 +15752 —.001
1955 35 223.516 1 +16974 —.002
1960 ! 37 057.523 | -+20019 +.004
1962 i 37 791.121: -+21237 -+.002:

Var 94 Unfortunately, the Budapest material does not contain maxima
and well observed rising branches. Therefore the light curve is uncertain.
After all, the variable is a simple one, having a straight line for its O—C
diagram. The diagram is constructed with the formula:

C = 2425000.049 + 095236937 E.

The residuals are calculated with the formula:

Observer

’ t(med)hel. I ] 0—-C

B 1895 J. D. 2413 383.480: —22182 41007+
1897 14 080.510: —20851 —.002:

H 1912 19 534.778: —10436 —.004:
1915 20 625.620: — 8353 —.016:

L 1921 22 756.544 — 4284 -—.001
M 1925 i 24 289.401 — 1357 I +.004
S 1926 24 620.894 — 724 —.001
G 1926 24 683.738 — 604 .000
Bp 1938 28 963.369: -+ 7568 +4-.006:
Sch 1938 28 983.780: -+ 7607 | —.007:
H 1939 29 367.654 -+ 8340 ; .000
Bp 1940 29 719.568 -+ 9012 : —.009
Ma 1940 29 770.373 -+ 9109 —.002
Bp 1941 30 078.307: -+ 9697 .000:
Be 1946 31 966.749 -+13303 -1.003
1948 32 683.682 +14672 —.001

Bp 1950 33 420.528 416079 +.008
1952 34 122.271: +17419 -4-.001:

1953 34 487.284: 1-18116 .000:

RS 1953 34 508.755 +-18157 —.001
Bp 1956 35 603.275: +-20247 .000:
1960 37 057.573 -+23024 .000

1962 37 791.272: 424425 +.004:

Var 96 The period is nearly half a day, therefore, in some years the obser-
vations do not contain rising branches. The period decreases rather rapidly.

C = 2425000.059 + 094994467 E.

Observer

Year t(med)hel. ! E I 0—~C
B 1900 J. D. 2415 161.835 19698 I —9423
L - 1921 22 761.537 — 4482° | —.002
G 1926 24 647.946 — 705 1 —.003
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Observer Year i t(med)hel. ! E 0—-C
Ma 1940 J. D. 2429 770.243 -+ 9551 1031
Bp 1940 29 774.244: - 9559 —.026:
1941 30 078.401: : +10168 —.032:
Be 1946 31 968.775 ! -+-13953 —.064
Bp 1951 33 763.252: i -+-17546 —.099:
1952 34 118.347 -+18257 —.110
RS 1953 34 482.932 -+18987 —.121
Bp 1953 34 487.431 -+-18996 —.118
1955 35 227.593 +20478 —.136
1960 37 018.564 +24064 —.180
1962 37 791.179: —+25611 —.209:

Var 97 The star is of RRe-type. Small irregularities

are possible, a slow

increase of the period is certain. The residuals O—C are calculated with the
formula:
C = 2425000.266 + 093349289 E.
Observer Year ‘ t(med)hel. ‘ E | 0-0
i

B 1900 J. D. 2415161.759 —29375 49025
H 1912 19479963 ! —16482 —.005
1915 20 625.760 | —13061 .000

L 1921 22 760.601 f — 6687 +.005
M 1925 24 287.533 | — 2128 —.004
S 1926 24 620.803 | — 1133 +4-.011
G 1926 24 683.761 ; — 945 +.003
Sch 1938 28 964.832: 411837 +.013
Bp 1938 28 991.635: 411917 +.021
H 1939 29 431.723 | -}-13231 +.013
Msa 1940 29 770.320 | 114242 003
Bp 1940 29 775.353: 414257 4-.006
1941 30 078.464 | +15162 +.006

Be 1946 31 969.811 ; 420809 +.010
1948 32 683.884: 122941 4-.014:

Bp 1950 33 422.405 | 425146 +.017
1951 33 763.358: 426164 +.012:

1952 34 118.382 : 427224 +-.012

RS 1953 34 483.796 | +-28315 +.018
Bp 1953 34487.485 1-28326 +.023
1955 35 224.344: | 430526 +-.038:

1956 35 600.459 ! -+31649 +.028
1957 35 933.393: | 432643 +-.043:

1960 37 018.553 | 135883 4.033

1962 37 791.577 ; 138191 +.041

! .

Var 99 The period is probably about half a day, its variation is certain.

Var 100 The star is close to the centre, therefore, the observations are
systematically high and their scatter is large. The errors of the epochs are
increased by the fact that the ascending branch is flat, the amplitude small.
The scatter in:the O—C diagram arises from these circumstances. The (O C)-s
are computed with the formula:
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C = 2425000.074 + 096188126 E.

89

|

Observer Year i tmed)hel. E { 0-¢C
|
B 1895 J. D. 2413 390.520: 18761 —011
1898 14 437.549: 17069 —.013:
L 1921 22 760.602 —. 3619 +.011
M 1925 24 309.479 — 1116 .000
G 1926 24 647.958: — 569 —-.012:
Ma 1940 | 29 770.501 +4- 7709 L1001
Bp 1940 | 29 775.450 4 7717 I 001
1950 | 33 421.481 113609 | —o14
1952 34 118.271: 114735 L .007:
1955 35 223.464 116521 —.013
1956 35 603.414 117135 —.014
1960 36 991.426: 119378 L p.001:
1962 37 791.540 120671 | —.009

Var 101 The star is very close to the centre, the scatter is very significant.
Furthermore the amplitude is very small and the ascending branch flat. The
epochs may contain errors amounting to 0901. The brightness data exceed the
average values. The residuals O--C are computed with the formula:

C = 2425000.204 - 096438975 E.

|

Observer | Year t(med)hel. E a 0—-C
B 1900 J. D. 2415 160.777 —15281 b 4929
L 1921 22 730.500: — 3525 | 1-.035
M 1925 24 287.420 — 1107 C o1l
G 1926 24 684.677 — 490 L 017
Bp 1940 29 720.575: 1 7331 L -.042:
Ma 1940 29 770.19 : 1 7408 —..007:
Bp 1950 33 420.459 +13077 | 4007

1952 34 118.397 114161 | 039
1953 34 487.353 114734 . —.037
1955 35 223.357: 115877 | —.008:
1956 35 603.232: 116467 | —.032:
1960 37 018.528: 118665 { —.023:

Var 102 If the star is variable at all, only variations within the limits
of the scatter are possible. The amplitude cannot exceed 0m1. The brightness
of the star is about 15m8. Perhaps colour measurements could decide the ques-

tion of variability.

Var 104 The star lies near the centre and has close companions. Hence
the errors of the observations are considerable. On many plates the object was
unmeasurable. The large deviation for the 1950 (0—C) value in Fig. 58 is real.
Perhaps the O—C diagram should have been approximated by cyecles and not

by a parabola. The diagram was constructed using the formula:
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C = 2425000.043 + 095699231 E.

Observer { Year g t(med)hel. , B ! o—-C
B 1897 J. D. 2414 078.585: —19163 —1022:
1900 15 160.887: —17264 —.004:
L 1921 22 733.460 — 3977 +-.001
M 1925 24 298.462 — 1231 —.006
G 1926 24 683.739 — bbb +.003
Ma 1940 29 770.294 + 8370 —.005
Bp 1940 29 775.431 -+ 8379 +.002
1941 30 052.406: -+ 8865 —.005:
1950 33 422.381 -+14778 +.014
1952 34 120.514: -+16003 —.008:
1955 35 224.446 +17940 —.017
1956 35 603.446 +4-18605 —.016
1957 35 933.434 419184 —.014
1960 37 018.566 -+21088 | —.015
1962 37 791.384 22444 —.013
i

Var 105 The star is of RRe-type. The Budapest mean light curve sug-
gests a double maximum, while Belserene’s and Roberts and Sandage’s obser-
vations do not show this phenomenon. The variable is of very small range and
has a short period.The part of the O—C diagram preceding Larink’s observa-
tions is uncertain, the Mt. Wilson material of 1912 and 1915 would be of great
importance. The O —C diagram is a superposition of waves with different ampli-
tudes and lengths, which seems to be a characteristic feature of the RRc
variables. The residuals O—C were computed with the formula:

C = 2425000.220 + 092877427 E.

Observer l Year ‘ t(med)hel. x ] I 0-C
B 1899 J. D. 2414 841.444: —35305 —4020:
L 1921 22 730.525 — 7888 -+.019
M 1925 24 298.431 — 2439 +.015
S 1926 24 642.860 — 1242 +-.016
G 1926 24 647.746 — 1225 +4-.011
Sch 1938 28 966.738: +13785 —.015:
Ma 1940 29 770.124 +16577 —.007
Bp 1940 29 774.436: +16592 —.011:
Be 1946 31 974.831 +-24239 -+-.016

1948 32 684.697: 426706 4-.020:
Bp 1950 33 422.468 129270 +.019
1951 33 763.437 +-30455 +.013
1952 34 118.513 1-31689 4.015
1953 34 487.406 +-32971 +.021
RS 1953 34 508.689 133045 1..013
Bp 1955 35 223.442 435529 +.012
1956 35 600.392 --36839 -+-.019
1957 35 933.602: 437997 +.023:
1960 37 057.529 +41903 +.027
1962 37 791.563 +-44454 +.029

Var 106 The light curve is varying, but only in a small extent, hence
normal points can be constructed along the entire light curve. The maximum
on J. D. 2434121 is lower than the other ones and the ascending branch preced-
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ing this maximum has the least slope in the material. The maximum on J. D.
2437791 is probably high. The height of the maximum oscillates with an ampli-
tude of about 025.The part of the O--C diagram preceding Larink’s observa-
tions is uncertain, the Mt. Wilson magnitudes of 1912 and 1915 would be very
important. The residuals O—C are computed with the formula:

C = 2425000.437 4+ 095471593 E.

Ohserver ' Year | t(med)hel. ! B l o—-C
B 1896 J. D. 2413 691.647: —20668 —4102:
1897 14 067.560 —19981 —.087
1898 14 456.591: —19270 —.086:
1900 15 160.793 —17983 —.078
L 1921 22 761.445 — 4092 —.016
M 1925 24 292.408 — 1294 —.005
S 1926 24 621.803 — 692 000
G 1926 24 684.724 — 577 —.002
B 1938 28 963.468: -+ 7243 —.044:
Ma 1940 29 770.522 -+ 8718 —.050
Bp 1940 29 775.456: -+ 8727 —.040:
1950 33 390.526 +15334 —.052
1951 33 763.133: +16015 —.060:
1952 34 121.520 -+16670 —.063
1955 35 223.485 +18684 —.076
1956 35 600.463: -+19373 -—.091:
1957 35 920.554 -+19958 —.088
1960 37 057.540 422036 —.099

Var 107 The star is of RRe-type. The O—C diagram consists of several
cycles with nearly equal length and amplitude. The (O—C)-s are calculated
with the formula:

C = 2425000.122 + 093090351 E.

Observer Year ‘ t(med)hel. ’ E ! 0-C
B 1895 J. D. 2413 383.488: —37590 —1005:
1896 13 664.709: —36680 ~.006:
1897 14 077.579: —35344 —.006:
1899 14 841.505: —32872 —.015:
1900 15 160.742: —31839 —.011:
H 1912 19 534.849: —17685 -1..013:
1915 20 654.787 —14061 -+.008

L 1921 22 730.568 — 7344 .000
M 1925 24 286.551 — 2309 —.009
S 1926 24 621.856 — 1224 —.007
G 1926 24 647.813 — 1140 —.009
Bp 1938 28 963.486: -+-12825 -—.011:
Sch 1938 28 983.874: +12891 —.019:
H 1939 29 367.704 +-14133 —.011
Ma 1940 29 770.054 +15435 —.025
Bp 1940 29 774.385: +-15449 —.020:
1941 30 078.475 416433 - —.021

Be 1946 31 965.761 +-22540 —.012
1948 32 684.886: -}-24867 —.012:
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Observer Year t(med)hel. E | 0—-C
Bp 1950 J. D. 2433 420.403: 427247 I —1002:
1951 33 763.430 +28357 .000
1952 34 121.599 4-29516 —.003
RS 1953 34 483.782 -1-30688 —.009
Bp 1953 34 487.491 430700 —.009
1955 35 224.541 -+-33085 —.007
1956 35 603.415 -+34311 —.010
1957 35 920.483 -+35337 : —.012
1960 37 018.485 -1-38890 —.012
1962 37 791.390 +41391 —.004

Var 108 The Budapest material contains only a few median points on
the ascending branch and only two maxima. The residuals O —C are calculated
with the formula:

C = 2425000.037 + 095196049 E.

Observer } Year | t(med)hel. j E 0-C
B 1897 J. D. 2414 079.520: —21017 -+9019:
1900 15 160.827 —18936 -+-.028

H 1912 19 534.842 —10518 --.009
L 1921 22 761.581 — 4308 —+.002
M 1925 24 309.481 — 1329 —.001
S 1926 24 621.763 — 728 —.002
G 1926 24 647.747 — 878 -+-.002
Sch 1938 28 966.715: -+ 7634 -+.014:
H 1939 29 430.727 -4 8527 4-.019
Ma 1940 29 770.030 + 9180 +.020
Be 1946 31 973.680 +-13421 . --.026
1948 32 700.607: 414820 =+-.025:
Bp 1950 33 422.337: 416209 4-.024:
1952 34 121.209: +17554 . -+.028:
1953 34 487.522: +-18259 i +-.019:

RS 1953 34 507.793 -+18298 -+-.026
Bp 1955 35 227.455: --19683 —+.035:
1956 35 600.525 -+20401 -4+.028

1957 35 933.594 +21042 -+.031

1960 37 018.534 -+23130 -+.036
1962 37 791.201: 424617 -+.050:

Var 109 The star is very close to the centre. The brightness data are
systematically higher, the scatter is very considerable. The O—C diagram con-
sists of small cycles. Its course preceding Larink’s observations is uncertain.
The (O—C)-s are calculated with the formula:

C = 2425000.062 <+ 095339239 E.

Observer ' Year ! t(med)hel. . ! E ! 0 -C
B 1895 ( J. D. 2413 384.534: —21755 - —9014:
1897 ' 14 078.624: —20455 - - f—025:

l 1921 .224956.533: —, 4202 - . +.019:
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Observer Year t(med)hel. E 0-C
M ’ 1925 J. D. 2424 289.409 — 1331 4000

G ( 1926 24 647.673 — 660 -+.001
Ma, | 1940 29 770.143 +- 8934 +.005
Bp . 1940 29 774.415 -+ 8942 +-.005
1951 33 763.335: 116413 —.020:

1952 34 120.534 +17082 —.016

1953 34 487.337 417769 -—.019

1956 35 598.438: 419850 —.013:

1960 36 991.450: +4-22459 —.009:

Var 110 The differences in the height of maximum amounting to 0™4 are
real. The star is very close to the centre, therefore, the scatter is very large.
Normal points are constructed along the entire light curve. The O —C diagram
is extremely complicated, the curve drawn in the figure, however, seems very
probable. The Mt. Wilson material of 1912 and 1915, further of 1946 and 1948
would be of great importance. The O —C diagram is constructed with the ephe-

meris:

C = 2425000.440 -+ 095353569 E.
Observer i Year t(med)hel. E 0-C
B ! 1895 J. D. 2413 383.523: —21700 +-9328:
i 1896 13 724.495: —21063 ~+.277:
1897 14 074.573: —20409 +.232:
1898 14 437.550: —19731 +-.237:
1900 15 160.767 —18380 +4-.187
L 1921 22 761.412: — 4182 —.165:
M ; 1925 24 313.462 — 1283 —.115
S 1926 24 642.769 — 668 —.053
Bp ; 1938 28 991.404 - 7454 --.414
. 1939 29 346.392: 4 8117 1.460
Ma ; 1940 29 770.462 -+ 8909 +4-.527
Bp 1941 30 078.341: -+ 9484 +.576
1950 33 422.491 -+15731 +-.352
1951 33 763.500: 116368 1-.338
1952 34 120.528 +17035 -+.283
1955 35 227.513: -+19103 +.150
1956 35 603.260: 119805 4.077:
1957 35 933.497 +20422 —.002
1960 37 018.589: +22449 —.078:
1962 37 791.558 423893 —.164

Var 113 The Budapest material contains only a few badly defined rising
branches, most of the observations having been obtained on the descending
branch. Very steep ascending and descending branches are characteristic for

the light curve.

The O—C values have been computed by the formula:
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C = 2425000.187 + 095130066 E.

Observer Year | t(med)hel. ’ E

! 0-¢

B 1897 J. D. 2414 071.635: —21303 | 402s:
1900 15 161.770 ~-19178 [ 1024

L 1921 22 729.603 —- 4426 —.017
M 1925 24 286.570 — 1391 -—.025
G 1926 24 647.724 — 687 027
Ma 1940 29 770.106 - 9208 —-.016
Bp 1941 30 078.425 + 9899 —-.014
1950 33 390.422 +16355 4.012

1951 33 763.379: 17082 1.013:

1952 34 121.458: 117780 4.014:

1955 35 223.399: 19928 +.016:

1956 35 600.463: 120663 4.021:

1957 35 920.580 421287 +-.022

1960 37 018.424: 123427 4.031:

1962 37 791.522 424934 4-.028

Var 114 The Budapest material contains only a few rising branches of
poor quality. The O—C diagram is a straight line, but small oscillations may be
superposed. The residuals are computed with the formula:

C = 2425000.513 + 095977270 E.

Observer l Year l t(med)hel. \ B l 0-C
B 1897 J. D. 2414 077.671: —18274 +%021:
1898 14 437.502: —17672 -+.021:

1899 14 841.546 —16996 +-.001
1900 15 160.724: —16462 —.007:

L 1921 22 761.436 — 3746 -+4-.008
M 1925 24 290.411 — 1188 —.002
G 1926 24 683.713 — 530 —.005
Bp 1938 28 991.530: —+ 6677 —.006:
Ma 1940 29 770.374 - 7980 000
Bp 1941 30 052.502 -+ 8452 .000
1950 33 422.484 -+14090 —.002

1952 34 122.428 415261 +-.003

1955 35 223.439 417103 +.001
1957 35 920.395: -+18269 +-.007:

1960 37018.411 420106 —.001
1962 37 791.282: +-21399 +.009:

Var 115 The star is very far from the centre of the cluster. The O—C
diagram is a parabola with a slight negative curvature on which the scatter or
real oscillations are superposed. The residuals are computed with the formula:

C = 2425000.347 + 095133529 E.

Observer i Year | t(med)hel. l E | 0-C
B { 1895 J. D. 2413 377.518 —22641 —%006
1897 14 073.617: —21285 —.014:

l 1898 14 456.589: —20539 —.003:
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Observer Year i t(med)hel. E l 0—-0
B 1899 J. D. 2414 841.592 —19789 —2014
L 1921 22 760.593 — 4363 +.005
M 1925 24 291.401 — 1381 —.006
G 1926 24 647.677 — 687 +.003
Bp 1939 29 346.387 4+ 8466 —.006

1940 29 719.601: 4+ 9193 —+.001:
Ma 1940 29 770.419 -+ 9292 —.003
Bp 1941 30 078.427 -+ 9892 —.007
1950 33 390.581 4-16344 —.006
1951 33 763.268: 17070 —.013:
1952 34 120.569 417766 —.006
1955 35 223.252: 419914 —.005:
1956 35 598.510 --20645 ! —.008
1960 37 018.431: 423411 ! —.021:
1962 37 791.545 i 4-24917 ! —.016

Var 116 The light curve and the O—C diagram are similar to those of
var 113. Also the periods are nearly equal. Both variables are situated at nearly
equal distances from the centre but approximately in opposite directions. The
(O—C)-s are calculated with the formula:

C = 2425000.491 + 095148088 E.

Observer Year ’ H(med)hel. i E l 0-¢
B 1895 J. D. 2413 389.532: —22554 +1039:
1897 14 067.534: —21237 +.037:

L 1921 22 756.452 — 4359 4-.013
M 1925 24 288.512 — 1383 +.002
8 1926 24 642.701 — 895 ~+.002
Bp 1938 , 28 963.495: 4+ 7698 +.006
Ma 1940 ! 29 770.195 + 9265 .000
Bp 1940 29 775.340: | + 9275 i —.003
1941 30 052.312: 4+ 9813 ; +.002
1950 33 390.353: 116297 +.023:

1952 34 121.381 17717 : +.022

1953 34 487.412 418428 +.024

1956 35 600.435 -1-20590 +.031

1957 35 933.513 ; 21237 -+.028

1960 36.991.449 | -}-23292 -4-.031

1962 | 37 791.467 4-24846 +.037

} I

Var 117 The light curve exhibits strong variations with differences in the
height of maximum of 0M45at least. Unfortunately, the Budapest material
does not contain maxima well covered with observations, therefore only normal
points are given along the entire light curve. The amplitude of the oscillations
of the median point on the rising branch can be put at 0"3. The O—C residuals
are calculated with the formula:
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C = 2425000.250 4 096005164 E.

Observer Year ) t(med)hel. ( E I 0o-C
B 1895 J. D. 2413 372.531: —19363 -+-4080:
1897 14 080.525 —18184 +4-.065
1900 15 160.864: —16385 +-.075:
H ; 1915 20 656.730: — 7233 +-.015:
L : 1921 22 761.527 — 3728 +.002
M 1925 24 290.439 — 1182 —.001
24 311.470 — 1147 -+.012
G 1926 24 647.742 — 575 —.005
Sch 1938 28 964.877: -+ 6602 -4-.018:
H 1939 i 29 408.666 + 7341 +.025
Ma 1940 29 770.185 -+ 7943 +.033
Bp 1940 i 29 774.384: <+ 7950 +.029:
1941 30 052.448: -+ 8413 —+-.054:
Be 1946 31 968.693 411604 +-.051
1948 32 700.749 -+12823 I +4-.077
Bp 1950 33 421.361: +14023 : +.070:
1952 34 121.552 +15189 -+.058
RS 1953 34 507.694 +15832 +-.068
Bp 1955 35 223.518 +17024 +-.077
; 1960 37 018.469: 420013 +.084:

i

Var 118 The period is about 095, but by lucky chance a lot of well observed
ascending branches are obtained. As O—C diagram a parabola is drawn, but
perhaps a sinusoidal wave would fit the observations better. The residuals are
computed with the formula:

C = 2425000.355 -+ 094993807 E.

Observer } Year ’ t(med)hel. ! i 0-C
B 1899 J. D. 2414 841.475 —20343 022
H j 1915 20 625.777 — 8760 | —.003
L 1921 22 760.635 — 4485 1 -+.002
G i 1926 24 647.795 — 1706 \ +.003
Bp 1938 28 991.406 4 7992 .000
Ma ‘ 1940 29 770.443 -+ 9552 +.004
Bp ; 1940 29 775.439 1- 9562 +.006
Be ! 1946 31 971.717 413960 +.007

1948 32 682.837: 415384 +.009:

Bp ? 1950 33 421.420 416863 +-.008
! 1951 33 763.495 417548 ‘ +.007

; 1952 34 120.554 418263 +.009

‘ 1960 37 018.467 124066 -+.016

: 1962 37 791.519 425614 +.027

Var 119 The O—C diagram is composed of waves of different length and
amplitude. Perhaps the residuals obtained from Baker’s observations have
to be shifted by 1P downwards. The (O—C)-s are calculated with the data:
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C = 2425000.333 + 095177404 E.

Observer | Year | t(med)hel. l B 1 0-C
B 1895 i J. D. 2413 390.522: —22424 9000:
1897 14 078.610: -—21095 -+.011:
1898 | 14 456.566: 20365 +.016:
1899 ! 14 807.604: ——19687 +.026:
1900 1‘ 15161.755 —19003 +.043
H 1915 } 20654.877: — 8393 ' —-.061:
L 1921 i 22 730.514 — 4384 | —.045
M 1925 24 288.430 — 1375 —.010
G 1926 24 647.747 — 681 —.005
H 1939 29 431.684 -+ 8559 +.011
Ma 1940 29 770.287 1. 9213 4012
Bp 1941 30 052.451 -+ 9758 +.007
Be 1946 31 974.821 13471 -+.007
1948 32 700.692 114873 +.006
Bp 1950 33 422.429 +16267 +.013
1952 34 122.417 117619 £.016
RS 1953 35 482.766 -+18315 +.018
Bp 1953 34 487.431 18324 +.023
1956 33 598.493 -+20470 -+.014
1957 33 933.464 421117 -4-.007
1960 37 018.644: -+23213 ~+.003:

Var 120 The star has a very flat ascending branch, therefor the scatter
obtained in the O—C diagram exceeds the average. The diagram is a straight
lineJalthough different oscillations may be superposed. It is constructed with
the formula:

C = 2425000.350 - 096401387 E.

Observer ' Year ’ t(med)hel. E | o-C

B B s 1 1

B 1896 I J. D. 2413 691.657: ‘ —17666 —003:

1800 \ 15 160.791 ; — 15371 +.013
H 1915 1 20 625.652: — 6834 1.010:
L 1921 | 22 760.491 ‘ 3499 014
M 1925 i 24 290.443 | — 1109 ‘ 1.007
8 1926 ; 24 565.033 | — 680 | 023
G 1926 ; 24 684.741: — 493 —.021:
Bp 1938 \ 28 963.459: + 6191 +.010:
H 1939 29 400.669 1 6874 1.006
Ma 1940 29 770,043 , L 7451 4-.020
Be 1946 31 974.668 ; 10895 4-.007
Bp 1950 33 421.366 | 113155 —.009

1952 34 118.486 ! 114244 000

1953 34 487.207: | 14820 .001:
RS 1953 34 507.684 114852 —.006
Bp 1955 35 223.366 115970 4001

1956 35 600.415 116559 -+.008

1957 35 920.467: | 117059 —.009:

1960 37018.312: 118774 —.002:

Var 121 The light curve is strongly variable, with phase-shifts exceeding
018 ! The variable is very close to the centre, therefore, the scatter is very large

7
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and the magnitude scale in the light curve is distorted. The (O—C)-s are cal-
culated with the formula:

C = 2425000.289 + 095351882 E.

Observer Year I t(med)hel. l E ] 0-C
B 1897 J. D. 2414 077.647: —20409 +-4014:
1900 15 160.879: -—18385 +.025:

L 1921 22 730.559 — 4241 -+.003
22 760.508 — 4185 —.018

M 1925 24 311.500 — 1287 —.002
S 1926 24 621.900 — 707 —.011
Ma 1940 29770.43 : -+ 8913 +.009:
Bp 1941 30 052.508: -+ 9440 +.042:
1950 33 421.464 +15735 —.011

1951 33 763.501 +-16374 -}-.040

1952 34 121.479 +-17043 —.022

1955 35 223.470 419102 -4-.016

1956 35 603.444 +19812 +.006

1960 37 018.465: +22456 —.010:

1962 37 791.287: —+23900 .000:

Var 123 This variable has in our material the greatest distance from the
centre of the cluster. The residuals preceding Larink’s observations provide
an uncertain section of the O—C diagram. The diagram is constructed with the
formulas:

C = 2425000.210 + 095454472 E.

Observer Year | t(med)hel. ] E ] 0-C
B 1896 J. D. 2413 691.553: —20733 +-4100:
L 1921 22 760.629 — 4106 —+.025
M 1925 24 289.508 — 1303 -}-.016
G 1926 24 647.854 — 646 +-.003
Bp 1938 28 991.211: -+ 7317 —.036:
Ma 1940 29 770.115 -+ 8745 —.031
Bp 1941 30 078.314: -+ 9310 —.009:

1950 33 422.510 415441 +.050
1951 33 763.419 116066 +.054
1952 34 118.510 416717 +.059
1955 35 227.411: -+18750 +.066:
1956 35 600.509 -+19434 +.078
1960 37 057.413: -+22105 +-.093:
1962 37 791.575: +23451 -+.083:

Var 124 All observers got considerable scatter for this variable. The star
has a flat ascending branch, therefore, the errors of the O—C values exceed
the average. The diagram consists of a large sinusoidal wave. According to the
characteristics of its light curve, the star behaves similar to RRab stars having
periods shorter by about 091. (The star belongs to the long period sequence.)
The O—C values are calculated using the formula:
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C = 2425000.712 + 097524328 E.

Observer Year | t(med)hel. I E 0-C
B 1896 J. D. 2413 691.648: —15030 +1001:
1897 14 077.649: —14517 +.004:

L 1921 22 761.445 — 2976 —.027
M 1925 24 290.421 — 94 oo4
G 1926 24 647.816 — 469 —.005
Ma 1940 29 770.421 4 6339 +.037
Bp 1940 29 774.187: + 6344 +.041:
1941 30 078.176: 4 6748 +.047:

1950 33 420.461 411190 +.026

1952 34 120.243: 412120 +.045:

1953 34 487.413 412608 +-.028

RS 1953 34 507.719 +12635 +.019
Bp 1955 35 223.270 +13586 +.006
1957 35 933.565: 414530 +-.004:

1960 37 018.549: 415973 —.020:

1962 37 791.310: 416999 —.007:

Var 125 The star is of RRc type. Phase-oscillations from epoch to epoch
amounting to several minutes can be clearly seen in the material of almost
every observer. The (O—C)-s are calculated using the formula:

C = 2425000.295 - 093498206 E.

Observer l Year . t(med)hel. I E l 0-C
B 1897 J. D. 2414 077.547 —31224 -+-4050
H 1915 20 654.835 —12422 +.011
L 1921 22 756.540 — 6414 —.006
M 1925 24 290.515 — 2029 -+.006
G 1926 24 684.750 — 902 —.007
Sch 1938 28 966.556: -+11338 —.005:
Bp 1938 28 991.397: -+11409 —.001:

H 1939 29 408.743 412602 +.009
Ma 1940 29 770.117 -+13635 —+.018
Bp 1941 30 078.295: 14516 +.004:
Be 1946 31 968.744 -+19920 +-.023

1948 32 683.807: +21964 -+-.052:
Bp 1950 33 420.516 24070 -+.039
1951 33 763.340: 425050 -+.039:
1952 34 120.509 -+26071 +.041
1953 34 487.465: -+27120 +.035:
RS 1953 34 507.753 -+-27178 —+.034
Bp 1955 35 224.540 —+29227 -+.038
1956 35 603.410 +30310 +.053
1960 37 018.436 +34355 -+.054
1962 37 791.545 —+36565 -+.060

Var 126 The star is of RRe-type. Larink’s observations show differences
in the height of maximum amounting to 0™5.There is a low, flat maximum on
J. D. 2422756.5, while the maxima on J. D. 2422729.6 and J. D. 2422761 .4
are high. (The maximum on J. D. 2422840 may be even higher.) Miiller’s mate-
rial shows the same phenomena. The heights of the maxima on J. D. 2424289.5,
J. D. 2424290.5 and J. D. 2424298.5 are different. Furthermore, phase-shifts

7%



100 B. SZEIDL

of several minutes can be detected from epoch to epoch. On the other hand
Greenstein’s and Roberts--Sandage’s observations and the Budapest material
do not show any light curve variations. The O—C diagram consists of waves
of nearly equal length and amplitude, its section preceding Larink’s observa-
tions is uncertain. The Mt. Wilson material of 1912 and 1915 would be of great
importance. The O—C diagram is constructed with the formula:

C = 2425000.164 + 093484043 E.

Observer ‘ Year l t(med)hel. ' E , 0—-C
B 1895 J. D. 2413 372.523: —33374 +4-9004:
L 1921 22 760.633: — 6428 +-.012:
M 1925 24 290.465 — 2037 +-.001
G 1926 24 683.817 — 908 -+.004
Mea 1940 29 770.165 --13691 —.002
Bp 1941 30 078.496 +14576 —.009

1950 33 421.460 424171 +-.016
1951 33 763.240: -+25152 i +.011:
1952 34 121.400 426180 —+.011
RS 1953 34 483.738 +27220 -+4-.009
Bp 1955 35 224.451 +29346 -+-.014
1956 35 603.507 -+30434 -+.007
1960 37 018.370: 434495 .000:
1962 37 791.467 +36714 —.012

Var 131 The star is an RRe-variable, very close to the centre. Therefore
the scatter is considerable. On Budapest plates of 1960 the star was not measur-
able at all. Larink obtained maxima of different heights, the differences amount
to 0™4. In the material of other observers such variations are not apparent.
The (O—C)-s are calculated with the formula:

C = 2425000.158 - 092976919 E.

Observer ' Year ? t(med)hel. l E ‘ 0-C
B 1897 J. D. 2414 077.594 —36691 -1-9050
1898 ‘ 14 456.561: —35418 +.055:
1900 15 161.777 —33049 +-.039
L 1921 : 22 730.550 — 7624 —.005
M 1925 24 290.465 — 2384 -+.004
S 1926 24 621.781: — 1271 —.011:
G 1926 24 683.714 — 1063 --.002
Ma 1940 29 770.088 +16023 +.013
Bp 1940 29 775.470: -+16041 +.036:
1941 30 078.520 17059 +.036
1950 33 422.518 -+28292 +-.061
1951 33 763.356: +-29437 -+-.042:
1952 34 121.498 130640 4060
1953 34 487.363: -+31869 +.062:
1955 35 223.536 434342 +.043
1956 35 603.411 --35618 +-.063
1962 37 791.446 42968 +.062
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Var 140 The star is of RRe-type. It is situated near the centre, therefore
the scatter in the observations is considerable. The Budapest magnitudes ob-
tained in the year 1962 deviate conspicuously from the averege, therefore they
are omitted in constructing the normal points. Larink’s material shows large
irregularities, not corroborated by other observers. The O—C diagram shows
considerable scatter indicating variation of the light curve. The residuals are
calculated with the formula:

C = 2425000.123 + 093331304 E

Observer t Year ‘ t(med)hel. | E } C~0
L 1921 J. D. 2422 761.493 — 6720 +1006
M 1925 24 286.545 — 2142 —.013
G 1926 24 647.670 — 1058 —.001
Bp 1938 28 991.36 : 4-11981 +4-.002:
Ma 1940 29 770.230 114319 -+.013
Bp 1940 29 775.207: -+-14334 —.007:

1941 30 052.401: +15166 +4-.022:
1950 33 421.343: 125279 +.017:
1951 33 763.466 -+26306 --.015
1952 34 121.539 -+27381 —.027
RS 1953 34 483.676 +-28468 —.003
Bp 1953 34 487.367: 28479 +-.023:
1955 35 223.518 -+ 30689 —.044
1956 35 603.328: -+31829 —.003:
1957 35 933.474: -132820 -4-.011:
1960 37 018.483 36077 -+.015
1962 37 791.385: 4-38397 -+.054:

Var 142 The star is near the centre, the scatter of the observations is
considerable. The O—C diagram can be constructed beginning with Miiller’s
observations only, the straight line represents a good approximation. The
0—0)-s are calculated with the formula:

C = 2425000.004 + 095686256 E

Observer ’ Year | t(med)hel. ] E ! Cc-0
M 1925 J. D. 2424 287.520 — 1253 4004
G 1926 24 683.843: — 556 —.005:
Ma 1940 29 770.210 -+ 8389 --.006
Bp 1941 30 078.401 - 8931 +-.002

1950 33 422.473 +-14812 —.013
1952 34 118.484 +-16036 .000
1955 35 224.460 +17981 —.001
1956 35 600.329: -+ 18642 -+.007:
1960 37 018.485 +21136 -+.010
1962 37 791.229: -+-22495 —.008:

Var 202 The star is probably an RRec variable with long period.

Var 204 The variable is of very small range. Baker’s corrected period
(1956) satisfies the observations for every year separately, but the material
of different years can not be connected. When in a year the majority of plates
is of inferior quality, the whole year’s material is rejected.
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Table 8
Phase m—10 n Phase m—10 n
Vv 1. V5
do11 Po21 4.94 10 — — — —
.030 .058 4.69 8 - — — —_
.050 .096 4.76 10 — — — —
074 .142 4.94 9 — — — —
.093 179 5.07 1 — — — —
113 .217 5.24 12 — — — —
134 .257 5.31 8 — — — —
.155 .298 5.40 9 dig2 P380 5.86 10
179 .344 5.53 8 .216 4217 5.91 11
197 .318 5.60 6 .240 474 5.93 6
.223 .428 5.66 7 .269 .532 5.96 8
.250 .480 5.77 11 .290 .573 6.01 11
.279 .536 5.78 6 .315 .623 6.07 12
.313 .601 5.84 12 .341 674 6.07 21
.351 875 5.81 12 .368 7217 6.00 15
.397 762 5.82 16 .391 173 6.00 16
.437 .840 5.83 8 .418 .826 6.01 10
472 .907 5.92 5 .443 .876 6.02 11
.495 .951 5.84 7 — — — —
514 .987 5.48 10 — — — —
|
Ve V9.
4009 L Po1s 5.21 12 9009 Po17 5.39 2
.030 .058 4.88 5 .019 .035 5.15 3
.063 122 5.08 12 .032 .059 4.95 1
.089 173 5.30 10 .053 .098 5.02 7
114 .222 5.44 1 .093 172 5.31 10
.137 .266 5.58 12 124 .229 5.50 11
.163 317 5.68 13 .155 .286 5.66 13
.188 .366 5.73 15 .183 .338 5.80 17
.215 418 5.89 12 215 .397 5.90 14
.241 .468 5.95 1 .245 .452 6.03 17
.279 .542 5.99 7 .279 515 6.06 20
.308 .599 6.00 7 .315 .582 6.13 13
.336 .653 6.03 11 .346 .639 6.17 11
.365 710 6.04 8 .380 .702 6.21 15
.399 776 5.99 9 .410 157 6.16 13
.429 .834 5.95 13 .442 .816 6.13 15
457 .889 6.15 14 .469 .866 6.11 18
484 .941 6.19 9 .500 .923 6.28 8
500 972 5.93 8 .520 .960 6.17 3
511 .994 5.60 4 .533 .984 5.92 6
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Table 8 (continued)
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Phase

m—10 n Phase m—10 n
V 10. V 11.
4010 Po18 5.44 5 do06 Po12 5.22 10
024 042 5.25 4 .019 037 4.85 11
.035 .061 5.14 4 .035 .069 4.75 17
.062 .109 5.13 4 .058 114 4.90 19
.085 .149 5.32 11 .087 a7 5.16 13
114 .200 5.48 21 .116 .228 5.37 10
144 .253 5.61 15 .140 .276 5.51 12
.178 .313 5.69 16 .164 .323 5.66 12
L2117 .381 5.83 10 194 .382 5.75 12
.256 450 5.95 20 .220 .433 5.86 3
.292 .513 6.05 14 .244 .480 5.93 3
.326 .572 6.05 16 .297 .585 6.02 3
.366 .643 6.10 15 .317 .624 6.12 4
.401 704 6.07 9 .344 677 6.16 5
.436 766 6.02 10 .372 732 6.14 7
.463 .813 6.08 5 .410 .807 6.16 9
.495 .869 6.13 6 .437 .860 6.12 17
.526 .924 6.15 7 .463 912 6.16 19
.548 962 6.02 6 .485 955 6.13 16
.567 .996 5.77 4 .501 .986 5.84 9
V12, V 13.

4908 Pp2s 5.44 16 4908 Po17 5.23 4
.024 075 5.29 14 .022 .046 4.89 5
.039 123 5.30 13 .038 079 4.83 2
.055 173 5.29 10 .062 .128 5.00 5
071 .223 5.25 13 .082 .170 5.21 5
.087 .274 5.23 13 .105 .217 5.28 2
104 .327 5.31 8 127 .263 5.48 4
-118 .371 5.34 8 .153 .321 5.63 6
133 .418 5.41 6 .188 .389 5.71 4
.149 .469 5.52 5 .212 .439 5.76 8
169 .532 5.52 3 .242 .501 5.86 7
185 .582 5.68 6 2717 573 5.91 15
200 629 5.73 9 .308 .638 5.94 14
.216 .879 5.77 12 .338 .700 5.93 18
.231 1217 5.80 15 .366 758 5.92 26
.245 711 5.85 11 .395 .818 5.91 16
.263 .827 5.81 10 419 .867 5.95 9
.278 875 5.81 11 438 907 5.94 8
294 925 5.75 13 .460 952 5.80 6
-309 972 3.66 14 ATT .987 5.63 4
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Table 8 (continued)

m—10 ‘

Phase m-10 j n ’ { Thase n
|
V 14. I V1a
do12 Po1g 5.25 7 4000 Pooo 5.51 7
.031 .049 5.01 5 .008 .015 5.19 4
.048 .075 4.96 6 018 .034 4.91 4
.070 110 5.03 7 .031 .058 4.91 5
.096 151 5.17 15 .045 .085 4.99 6
127 .200 5.29 11 .060 113 5.09 8
.156 .245 5.41 14 .090 170 5.32 23
.192 .302 5.57 15 125 .236 5.54 12
.232 .365 5.74 11 .168 .317 5.71 16
.272 428 5.80 14 .209 .394 5.88 12
.310 .487 5.91 7 .258 .487 6.02 12
.352 554 5.98 12 .289 .545 6.13 17
.389 812 6.03 8 .332 .626 6.14 15
.429 875 6.03 12 .371 700 6.17 13
470 .739 5.99 16 .409 172 6.12 10
.514 .808 6.07 9 451 .851 6.08 16
.543 .854 6.08 13 .478 .902 6.15 7
564 .887 6.17 6 .492 .928 6.26 6
.596 .937 6.14 6 .506 .955 6.20 5
626 .984 5.74 6 .518 977 5.99 8
V 16. V7.

4010 Po20 5.17 7 e — —
.021 .041 4.93 8 - = — —
.037 072 5.00 13 — ; — — —
.052 102 5.12 12 — — — —
.074 145 5.32 16 — — —_ —
.105 .205 5.54 12 9159 Porg 5.70 13
.136 .266 5.73 15 .187 .325 5.82 8
171 .334 5.84 5 .215 .373 5.87 9
.193 .3717 5.92 5 .243 429 5.92 13
.222 434 6.00 6 274 476 6.03 11
.257 .502 6.10 11 .302 524 6.07 11
.286 .559 6.20 15 .330 .573 6.05 11
.315 .616 6.24 9 .358 .621 6.14 10
.346 .876 6.23 14 .391 .879 6.14 10
.375 733 6.22 18 419 727 6.19 9
.405 .792 6.21 15 445 172 6.19 6
433 .847 6.26 11 474 .823 6.07 8
.459 .897 6.29 5 .504 .875 6.14 7
.486 .950 6.23 8 .534 .927 6.19 11
.507 991 5.64 7 .560 .972 6.06 | 22
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J

Phase m-—-10 n Phase m—10 n
V 18. V 19.
— — — — do15 Po24 5.70 12
— — — — 048 .076 5.58 7
— — - — 078 1 123 5.61 8
— — — — .110 174 5.71 18
d115 Poag 5.58 17 .142 .2925 5.74 9
.142 .275 5.68 13 .169 .267 5.82 7
.168 .325 5.78 12 .200 .316 5.93 6
.192 .372 5.96 12 .238 .377 6.01 7
.218 .422 6.10 15 .269 .426 6.03 4
.246 476 6.10 9 .305 .483 6.09 4
.269 .521 6.31 8 .333 .5217 6.13 8
.297 .575 6.30 5 .361 571 6.14 11
.322 .624 6.34 4 .301 619 6.16 9
.346 .870 6.26 5 .427 676 6.16 9
.376 728 6.24 8 .465 .736 6.12 12
401 77 6.24 11 .492 779 6.11 13
.420 .813 6.28 6 .520 .823 6.16 11
.451 .873 6.25 8 554 877 6.13 15
476 .922 6.30 9 .583 .922 6.12 9
.504 .976 5.98 12 818 978 5.94 9
V 20. V 21.

do16 Po33 5.14 13 dp15 Po29 5.10 7
038 0717 4.86 5 .029 .056 4.93 5
.058 118 4.98 6 .054 .105 5.12 4
.075 .153 5.16 7 .076 .147 5.35 4
.100 .204 5.31 15 .103 .200 5.54 8
.128 .261 5.58 16 .138 .268 5.69 5
.155 .316 5.83 13 .166 .322 5.79 8
176 .358 5.83 8 199 .386 5.94 13
.206 419 5.98 8 .228 442 6.03 15
.234 476 6.03 9 .256 .496 6.18 18
.264 .537 6.10 8 .283 .549 6.21 18
.287 .584 6.17 7 .315 611 6.30 23
.311 .633 6.29 6 .346 871 6.30 19
.337 .686 6.31 5 .375 127 6.24 11
.370 753 6.33 8 .406 787 6.21 7
.395 .804 6.31 13 .439 .851 6.20 6
.425 .865 6.13 6 .466 .904 6.32 9
.446 .908 6.12 8 .486 942 6.39 6
.466 .949 6.06 9 .498 .966 6.22 3
.485 .987 5.70 8 514 .997 5.62 7




106

B. SZEIDL

Table 8 (continued)

Phase m-—10 n Phase m--10 n
V 22. V 23.
4011 Po23 5.32 12 d012 Po20 5.28 11
.030 062 5.05 13 .043 .072 5.08 11
.051 .106 4.99 16 .076 Ja11 5.13 10
070 .145 5.13 8 .104 175 5.23 11
.091 .189 5.27 9 137 .230 5.34 15
114 .237 5.46 17 .167 .280 5.44 14
.143 .297 5.72 13 .194 .326 5.51 12
.167 .347 5.75 7 .2922 .373 5.54 13
194 .403 5.97 12 .252 .4923 5.57 6
218 453 5.96 5 .280 470 5.64 10
252 .523 6.01 5 .310 521 5.74 9
.263 .546 6.20 1 .343 576 5.73 11
.300 623 6.18 5 .372 .625 5.76 10
.331 .688 6.16 4 .399 870 5.80 8
.357 742 6.13 8 434 .729 5.77 8
.379 187 6.17 12 463 778 5.73 12
.410 .852 6.19 16 494 .830 5.71 7
.432 .897 6.13 13 .522 877 5.76 10
452 .939 6.07 16 554 .931 5.74 13
471 .978 5.76 13 .582 978 5.57 12
V 24. V 25.

do06 Poog 5.41 5 d007 Po1s 5.05 9
034 051 5.18 3 .022 0.46 4.66 8
.057 .086 5.06 3 .037 0717 4.75 11
077 .116 5.11 4 .052 .108 4.89 9
.109 164 5.28 8 075 156 5.09 29
.147 .222 5.38 8 .103 215 5.25 19
.183 .276 5.49 8 132 .275 5.43 17
.216 .326 5.57 10 .161 .335 5.63 17
252 .380 5.64 16 .190 .396 5.80 15
.289 .436 5.76 15 .216 .450 5.83 15
.325 ,490 5.79 19 .246 512 5.89 8
.358 .540 5.85 16 .275 573 6.00 5
.398 .600 5.91 15 .307 .640 5.98 7
433 .653 5.87 13 .332 .692 6.05 Vi
.469 707 5.89 14 .361 752 5.99 9
505 761 5.79 16 .388 .808 5.98 7
.539 .813 5.87 14 418 871 5.88 5
575 .867 6.06 9 .446 .928 6.07 5
613 924 6.02 8 .459 .956 5.96 6
.643 .969 5.74 8 471 .981 5.74 5
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Phase m-—10 n Phase m-10 n
V 26. V 27.
d012 P020 5.18 '10 4002 Poo3 5.54 4
.032 054 4.91 8 .027 .047 5.19 4
.052 .087 4.95 12 .049 .085 5.08 3
074 124 5.07 15 074 .128 5.26 2
.105 176 5.21 15 117 .202 5.44 6
.135 .226 5.35 11 .148 .256 5.60 6
167 .279 5.49 11 .186 .321 5.70 9
202 .338 5.59 9 214 .370 5.81 12
241 | .403 5.63 8 244 421 5.87 20
.273 457 5.76 14 274 473 5.92 21
.308 515 5.83 11 .304 .525 5.96 14
.342 572 5.86 10 .338 .584 6.02 14
.381 637 5.86 10 .371 .640 6.04 18
.410 .686 5.89 6 .401 .692 6.06 16
454 760 5.93 10 434 749 6.02 9
481 .805 5.92 8 .462 .798 6.02 9
517 .865 5.97 7 .497 .858 6.04 7
.544 .910 6.04 10 .519 .896 6.07 6
.572 .957 5.91 7 .546 .943 6.08 5
.590 .987 5.59 6 .565 .976 5.89 4
V 28. V 31.

do11 Poag 5.30 18 4009 Po1s 4.82 7
.032 .068 5.00 10 .029 050 4.47 11
.059 125 5.00 9 .058 .100 4.53 4
.080 170 4.92 8 .086 .148 4.67 9
.102 217 5.07 6 114 .196 4.86 13
.126 .268 5.28 4 .142 .245 5.10 8
152 .323 5.37 8 176 .303 5.18 7
178 .378 5.48 6 213 .367 5.29 9
.195 414 5.60 5 .244 .420 5.30 9
.221 470 5.63 4 .271 467 5.34 12
.247 .525 5.72 5 .305 .525 5.42 11
.268 .569 5.74 10 .342 .589 5.60 6
.296 .629 5.84 9 .371 .839 5.57 8
.320 .680 5.82 10 .400 689 5.56 12
.342 727 5.86 14 433 746 5.47 13
.368 782 5.89 13 467 .804 5.59 14
.389 .827 5.82 13 .493 .849 5.46 10
412 .875 5.88 14 .522 .899 5.61 8
433 .920 5.84 10 .549 .945 5.62 6
.458 .973 5.70 9 572 :985 5.28 10
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{
Phase m—10 n Phase m—10 E n
3
V 32. V 33.
do14 Pp2s 4.66 8 — — — —
.029 .059 4.62 13 — — — —
.500 .101 4.78 18 — — — —
.070 .141 4.93 19 — — — | —
.091 .184 5.03 10 — — — —
111 224 5.24 10 o djqq Pog7 5.49 15
133 .268 5.31 8 172 .327 5.53 15
.150 .303 5.39 6 .197 .375 5.61 17
.170 .343 5.47 7 .295 .428 5.73 13
.199 .402 5.42 5 .252 480 5.73 10
.239 .482 5.67 10 274 .522 5.81 5
.280 .565 5.61 8 .302 .575 5.72 4
.316 .638 5.65 5 .333 .634 5.81 5
.362 731 5.66 7 .356 .678 5.84 6
.396 799 5.51 10 .378 .720 5.86 4
425 .858 5.54 10 .406 173 5.84 4
.450 .908 5.64 8 .433 .824 5.82 7
.469 .947 5.68 8 458 .872 5.89 11
.483 .975 5.45 5 .485 .923 5.86 14
.495 .999 5.02 5 511 973 5.64 11
V 34. V 35.

4154 Pors 5.57 9 — — — —
184 .329 5.71 8 - — — —
.210 .376 5.82 7 —- — — —
.240 .429 5.92 12 dagy Pyoo 5.78 10
.264 472 5.99 13 .250 471 5.90 8
.296 .529 6.04 14 .280 .528 5.92 15
.322 .576 6.08 12 .303 571 5.93 10
.347 .621 6.05 16 .332 626 5.99 8
.376 673 6.09 11 .360 .878 5.96 8
.408 .730 6.06 10 .385 .726 5.96 10
435 178 6.11 12 413 778 6.04 11
.461 .825 6.07 9 .439 .827 6.00 11
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m— 10 , n

Phase Phase m—10 n
V 36. V 37.
d010 | Po1s 5.16 | 2 4008 Po24 5.59 12
033 | .060 4.83 4 .024 .073 5.50 12
054 ' .099 4.97 4 .041 .126 5.44 14
.083 152 5.22 5 .057 175 5.41 16
113 f .207 5.38 7 .074 .227 5.43 16
143 1 262 5.54 11 .090 .276 5.43 13
A74 U319 5.67 14 .107 .328 5.51 9
206 | .378 5.79 20 .122 .374 5.55 10
233 1 .497 5.92 19 .138 .4922 5.64 13
266 | 488 6.04 17 .154 471 5.72 9
.296 .543 6.05 15 173 .530 5.80 9
.325 .596 6.06 7 .190 .582 5.86 3
.353 647 6.09 10 .203 .621 5.93 7
.386 707 6.19 9 .220 .674 5.99 9
416 762 6.13 8 .237 726 6.02 5
444 .814 6.08 14 .253 775 6.02 9
.473 .867 6.10 14 .269 .824 6.02 8
.499 915 6.22 9 .285 .873 6.00 9
.522 .957 6.16 11 .302 .925 5.93 9
.540 .990 5.79 7 .316 .967 5.84 6
V 38. V 39.

915 P206 5.60 9 9136 P39 5.67 15
142 .254 5.72 6 .165 .281 5.72 16
175 .314 5.80 8 .195 .332 5.82 10
.196 .351 5.86 6 .217 .370 5.88 6
.229 410 5.92 8 .261 445 6.01 4
.264 473 6.00 11 .287 .489 6.07 8
.290 .520 6.04 21 .313 .533 6.07 11
.319 572 6.07 17 .349 .594 6.08 6
.347 .622 6.10 18 .380 .647 6.11 4
.376 674 6.06 15 416 .709 6.16 7
.407 729 6.05 14 .437 744 6.19 8
433 776 6.09 17 .468 797 6.08 10
.460 .824 6.10 5 .494 .841 6.18 15
.491 .880 6.15 5 .526 .896 6.20 13
.525 .941 6.05 11 .556 .947 6.03 10
.551 .987 5.71 8 .578 .985 5.81 7
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Table 8 (continued)
Phase m-10 n Phase m-—10 n
V 40. V 41.
9005 Poog 5.55 7 d013 Pog7 5.44 6
.018 .033 5.32 5 .032 .066 5.24 4
.025 .045 5.16 5 .058 .120 5.25 6
.041 .074 5.10 9 .083 171 5.53 2
.062 112 5.17 4 111 .229 5.48 6
.080 145 5.30 6 131 .270 5.70 4
.105 .190 5.45 11 153 .315 5.67 | 4
.141 .256 5.66 7 .181 .373 5.74 5
.183 .332 5.83 6 .208 .429 5.99 6
.217 .393 5.96 13 .230 474 5.96 8
.262 475 6.06 16 .259 534 611 | 10
.300 544 6.14 15 .280 577 6.26 1 17
.340 .616 6.21 20 .304 .627 6.17 18
.378 .685 6.18 21 .326 .672 6.23 19
.422 765 6.27 10 .352 726 6.23 16
461 .836 6.20 19 .375 773 6.21 16
.490 .888 6.26 10 .399 .823 6.19 19
.511 .926 6.32 13 424 874 6.09 11
.531 .963 6.17 8 .450 .928 5.99 7
.545 .988 5.76 5 473 975 5.80 7
V 42. V 43.

4004 Poo7 4.90 5 — - - =
.014 .024 4.61 5 — — —_ —
.030 .051 4.45 7 — — —_ —
.049 .083 4.41 5 — — — | —
.071 .120 4.60 3 — — - -
.107 .181 4.79 6 d149 Po76 5.33 12
.136 .230 4.91 8 174 .322 5.45 16
.191 .324 5.34 3 .203 .376 5.47 13
.231 .391 5.32 2 .228 422 5.51 10
.256 434 5.35 17 .256 474 5.60 12
.299 .507 5.30 10 .283 .524 5.63 11
.344 .583 5.45 13 .310 574 5.74 8
.380 .644 5.68 11 .337 .624 5.81 4
.420 712 5.61 15 .367 .679 5.75 5
.463 184 5.68 18 .395 .731 5.84 4
.500 .847 5.62 15 418 773 5.75 13
.526 .891 5.72 4 .446 .825 5.79 16
.549 .930 5.65 5 473 .875 5.70 13
.569 964 5.61 8 .497 .920 5.76 15
.588 .9y8 5.12 3 526 .973 5.51 9
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Table 8 (continued)
Phase m—10 n Phase m—10 n
V 44. V 45.
— _ - — do13 Po24 5.24 5
—_ — — — .036 .067 4.97 5
— — — _— .053 .099 5.13 7
— —_ —_ — 074 .138 5.28 11
— — — — 095 177 5.87 12
4140 Po7e 5.55 14 121 .225 5.54 17
.166 .328 5.67 15 151 281 5.65 20.
.190 .375 5.76 10 179 .333 5.84 12
.213 .421 5.76 9 .210 .391 5.94 13
.241 476 5.88 6 .242 .451 6.07 9
.263 .519 5.94 ki 272 507 6.10 9
.201 575 5.95 7 .304 .566 6.17 14
.313 .618 5.99 8 .335 624 6.21 14
.345 .681 6.04 13 .367 .684 6.22 16
.367 725 6.03 9 .393 732 6.16 3
.391 172 6.05 16 .429 .799 6.16 8
418 .825 6.01 14 .458 .853 6.15 4
444 877 6.02 8 492 916 6.20 4
463 914 6.03 8 510 .950 6.20 4
494 976 5.73 9 526 .980 5.98 3
V 46. V 47.

4013 Pog1 5.55 7 — — — —
.043 .070 5.44 7 — - — —
078 127 5.32 9 — — — —
105 171 5.39 7 — — — —
135 .220 5.56 3 d1920 P999 5.43 8
.168 274 5.65 4 .149 275 5.49 10
197 .321 5.67 5 .178 .329 5.49 7
.232 .378 5.70 5 .204 377 5.56 12
.261 426 5.74 13 .233 431 5.64 8
.292 476 5.79 19 .256 473 5.73 9
.325 .546 5.84 16 .282 521 5.80 5
.354 877 5.81 13 312 577 5.83 5
.381 .621 5.87 14 .338 .625 5.81 8
415 677 5.92 14 .367 678 5.87 10
443 722 5.95 16 .396 732 5.93 11
476 776 5.91 19 .422 .780 5.90 14
.506 825 5.88 13 446 .824 5.86 9
.536 874 5.92 10 472 872 5.95 8
568 926 5.90 10 .499 922 5.92 14
595 | 970 5.77 6 525 .969 3.74 12
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Table 8 (continued)

Phase m-— 10 n Phase m—10 n
I
V 48. | V49
d018 | Po2g 5.46 7 — — — —
048 076 5.33 6 — - — —
076 121 5.23 5 — — — —
111 177 5.29 10 — — — —
.143 .228 5.40 13 dio3 P94 5.48 12
173 276 5.49 17 .150 .274 5.60 9
.201 .320 5.55 11 .170 .310 5.76 2
.234 .373 5.60 9 .207 .378 5.81 6
267 .425 5.69 15 .233 4925 5.85 9
.294 .468 5.70 15 .259 472 5.91 8
.330 .526 5.81 11 .290 .529 5.96 9
.359 572 5.81 11 .313 571 5.98 11
.390 621 5.88 14 .341 622 5.99 11
425 677 5.85 10 .369 .673 6.03 13
454 .723 5.79 8 .399 798 6.06 15
487 176 5.79 8 427 179 5.98 17
517 [ .823 5.80 12 453 .826 6.03 14
.550 876 5.86 9 .480 876 6.04 12
375 916 5.92 5 — — — —
.619 986 | 5.69 9 — — — —
V 50. V 51

— L — d014 Po24 5.44 7
— - - - .035 .060 5.19 5
- Po— | — — .052 .089 5.18 8
— — _ 071 122 5.30 10
— — ! — - .095 .163 5.44 11
4140 Po73 | 5.57 13 .126 .216 5.53 12
.166 .324 5.74 11 .155 .265 5.69 12
.193 .376 5.78 9 191 .327 5.81 12
.220 429 5.94 13 .223 .382 5.87 15
242 .472 6.00 13 .257 .440 5.94 21
.268 522 5.95 9 .292 .500 6.06 15
296 | 577 6.05 7 .327 .560 6.15 13
.321 L .626 6.09 12 .357 611 6.16 14
.345 672 6.03 16 .389 .666 6.17 9
.369 719 6.05 11 .423 124 6.14 8
397 | T4 6.08 10 .466 .798 6.03 4
.431 821 6.10 9 494 .846 6.13 14
450  ;  .877 6.06 8 .523 .896 6.16 10
474 | 924 6.06 4 .552 .945 6.16 6
.500 ‘ 974 5.97 2 574 .983 5.92 6
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Phase m—10 n ! Phase m-10 n
V 52. V 53.
— — — — do11 P22 5.00 12
- - — — 027 053 4.69 6
— — — - .050 .099 4.78 7
- — — — 072 .143 4.96 12
9312 Po17 5.42 10 .094 .186 5.14 16
141 273 5.58 11 .123 .244 5.25 11
.168 .325 5.72 9 150 .297 5.39 15
193 .374 5.82 10 175 .347 5.46 14
.218 422 5.87 14 203 402 5.61 12
.245 AT5 5.88 17 232 460 5.67 12
.270 .523 5.96 13 258 511 5.65 9
.297 575 6.04 14 .289 572 5.84 4
.324 .628 6.04 17 .315 .624 5.86 9
.348 674 6.06 9 .342 677 5.86 10
.375 .726 5.95 1 .371 735 5.79 9
.396 767 6.11 3 .398 .788 5.75 6
.428 .829 6.07 5 424 .840 5.80 8
450 .872 6.01 8 452 .895 5.85 10
479 .928 6.04 13 474 .939 5.90 8
— - - - 493 .976 5.63 11
V 54. V 55.

4013 Poge 5.23 1t do11 Poz1 5.31 11
.039 077 4.92 10 .031 059 4.97 13
.062 122 4.95 12 050 094 5.03 9
086 170 5.03 17 .070 .132 5.23 13
115 .227 5.15 12 .091 172 5.38 13
.139 275 5.35 15 115 217 5.55 16
164 .324 5.43 9 145 .274 5.69 16
191 377 5.55 5 .181 .342 5.82 11
.217 429 5.64 7 .202 .381 5.88 9
.240 474 5.73 10 .236 445 6.07 10
.265 .523 5.82 10 .265 .500 6.12 8
.286 .565 5.73 4 .297 .561 6.21 8
315 .622 5.89 10 .325 613 6.23 6
.340 .672 5.88 12 .364 .687 6.27 5
.364 719 5.81 9 .388 732 6.24 10
-390 770 5.85 9 Al4 .781 6.18 10
418 .826 5.75 4 447 .844 6.21 12
439 .867 5.90 3 475 .897 6.25 11
.469 .926 5.94 6 |l .502 .948 6.27 9
496 980 5.58 6 | .521 .983 5.89 9
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Table 8 (continued)

Phase m—10 n Phase m—10 n
V 56. V 57.

4009 Po27 5.59 12 d017 Po33 5.08 3
.025 .076 5.45 14 .042 .082 4.87 5
.043 .130 5.47 9 .066 .129 5.13 10
.060 .182 5.39 8 .091 178 5.31 9
.076 .231 5.40 13 119 .232 5.45 12
.090 .273 5.38 10 .143 .279 5.63 15
107 .325 5.45 8 .165 .322 5.72 14
.125 .379 5.54 7 .192 .375 5.79 16
.141 .428 5.63 12 .215 .420 5.88 14
.159 .482 5.70 12 .242 472 6.02 12
174 .528 5.76 10 .268 .523 6.09 8
.189 573 5.86 9 .293 572 6.14 12
.208 .831 5.92 12 .319 .623 6.18 17
.224 .680 5.98 9 .344 672 6.18 9
.238 129 6.02 7 .373 728 6.05 11
.256 77 6.02 11 .308 777 6.02 9
.273 .828 6.01 7 424 .828 6.13 5
.290 .880 6.02 14 .453 .884 6.31 1
.307 .931 5.95 14 A74 .925 6.20 5
.322 977 5.79 12 492 .961 5.85 1
V 58. V 59.
9009 Po17 4.93 14 9014 P24 5.45 7
.029 .056 4.61 16 .046 .078 5.26 11
.049 .095 4.66 17 .073 124 5.37 4
.070 .135 4.83 9 .101 172 5.48 10
.094 .182 4.98 14 134 .228 5.59 8
125 .242 5.23 9 .162 .275 5.69 13
149 .288 5.28 4 .189 .321 5.81 14
.182 .352 5.48 1 .219 .372 5.89 14
.208 402 5.55 6 .246 418 5.91 8
.235 454 5.62 8 .281 ATT 5.98 13
.266 514 5.71 6 .312 .530 6.02 12
.293 567 5.81 6 .338 574 6.09 10
.322 623 5.77 12 .365 .620 6.06 10
.349 875 5.79 8 .397 674 6.12 9
.378 781 5.71 13 427 725 6.18 10
.403 779 5.78 8 456 174 6.14 18
.431 .834 5.76 7 .488 .829 6.20 13
.462 .894 5.80 14 .518 .880 6.18 9
487 942 5.91 9 .546 .927 6.16 10
.508 .982 5.49 12 575 977 5.86 8
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Phase m—10 n Phase m—10 n
V 60. V 61.
do22 Po31 5.46 10 — — — —
.053 .075 5.25 12 — — — —
.089 .125 5.36 7 — — — —
125 .176 5.43 14 — — — —
.160 .226 5.56 17 — — _ —
.198 .280 5.63 13 d144 Pa76 5.69 12
.231 .326 5.68 13 170 .326 5.77 15
.254 .359 5.82 13 .192 .369 5.88 11
.292 .413 5.82 7 .220 .422 5.97 9
.340 .480 5.84 10 .249 478 6.07 9
.373 527 5.87 8 .271 .520 6.21 5
.407 .575 5.91 6 .298 .572 6.19 4
448 .630 5.99 8 .323 .820 6.19 6
.479 677 6.01 10 .352 .876 6.20 7
.5186 729 6.03 12 .374 718 6.22 6
.548 174 6.04 19 .401 770 6.17 9
.582 .822 6.07 11 .430 .825 6.21 14
616 .870 6.14 11 .458 .879 6.20 11
.653 .923 6.10 6 479 .920 6.19 8
.695 .982 5.74 5 513 985 5.83 8
V 62. V 63.

do17 Po26 5.67 16 — — — —
.048 074 5.52 13 — — — —
.080 123 5.44 15 — — — —
112 172 5.53 12 — — — —
.147 .225 5.65 6 djo9 Pogg 5.67 5
176 .270 5.68 4 .161 .282 5.74 5
211 .323 5.79 6 .187 .328 5.84 6
.246 3717 5.88 8 .215 .377 5.86 5
276 423 5.88 11 .246 .431 5.94 6
.308 472 5.96 14 .269 472 6.00 12
.343 526 6.00 10 .298 .522 6.14 9
.376 .576 6.03 17 .327 .573 6.19 10
.407 .624 6.10 12 .356 624 6.19 11
444 .681 6.09 9 .386 877 6.17 12
AT1 122 6.11 8 411 721 6.17 12
504 173 6.09 8 441 773 6.11 7
535 .820 6.12 6 472 .827 6.16 15
.573 .878 6.15 8 .500 .877 6.14 13
.800 921 6.12 11 .528 .926 6.21 13
.637 976 5.88 15 .559 .980 5.94 11

|*
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Table 8 (continued)

Phase m—10 n Phase m—10 n
V 64. V 65.
4016 Po26 5.60 11 do19 | Pozs 5.37 9
049 .081 5.42 9 .052 .078 5.12 10
.078 .129 5.41 14 084 .126 5.13 9
.105 173 5.54 15 Ja117 [ 175 5.25 6
.135 .223 5.65 16 149 223 5.34 8
.166 274 5.71 9 .181 P27l 5.46 6
.198 .327 5.81 10 216 ¢ .323 5.61 10
.226 .373 5.89 8 .250 .374 5.77 12
.258 426 5.96 12 .285 426 5.79 11
287 1 4T4 6.04 13 .319 477 5.88 13
317 | .524 6.03 19 .348 .521 5.90 11
.348 575 6.12 10 .386 578 5.95 10
.374 .618 6.16 6 418 .625 6.02 13
.406 .671 6.13 9 453 .678 6.05 15
.437 122 6.15 8 .483 723 6.05 15
469 175 6.09 8 .516 772 6.04 7
.500 .826 6.17 10 .550 .823 6.04 12
.529 .874 6.24 9 .588 .880 6.20 9
557 .920 6.22 8 .621 .929 6.19 15
.593 | .979 5.93 6 .653 977 5.97 11
V 66. V 67

d017 , Po27 5.29 12 — — — —
045 1 .073 5.22 9 — — — —
018 L 126 5.31 18 — — — —
.108 L4 5.41 14 — — — —
137 .221 5.51 13 4130 Paog 5.47 11
.169 .273 5.64 8 .159 .280 5.60 10
.206 .332 5.70 3 .185 .325 5.69 10
.230 .371 5.72 8 .215 .378 5.75 11
.267 431 5.80 9 241 424 5.84 10
.295 476 5.78 8 .269 473 5.90 10
.322 .519 5.92 8 .299 .526 5.91 12
.356 .574 5.92 8 .328 577 6.00 11
.384 .619 5.91 12 .355 .625 6.04 12
420 677 5.95 18 .384 .676 6.06 12
454 .732 5.90 11 .410 721 6.05 11
479 172 5.85 11 .438 771 5.94 13
511 824 5.86 10 470 .827 6.03 8
.536 .864 5.91 5 .500 .880 6.17 7
.573 .924 5.88 12 .525 924 6.08 12
.605 976 5.71 9 .556 .978 5.82 10
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Table 8 (continued)

Phase m—10 n Phase m—10 n
V 69. V 71.
4010 Po1s 5.45 6 dp10 Po1g 5.30 11
.039 .069 5.25 3 .029 .053 5.08 9
.073 .129 5.16 10 .052 .095 5.16 7
.097 171 5.31 12 .078 .142 5.22 10
125 .221 5.40 5 .108 197 5.40 11
155 274 5.55 6 .137 .250 5.51 10
.189 .334 5.71 8 167 .304 5.64 12
.211 .372 8.77 9 195 .355 5.72 14
.243 .429 5.74 13 224 .408 5.78 12
.272 .480 5.85 10 .256 466 5.88 10
.300 .529 5.89 7 .284 517 5.72 8
.326 575 5.89 9 .318 .579 5.89 6
.357 .630 5.80 9 .348 634 6.13 4
.379 .669 5.81 8 .376 .685 5.98 8
411 125 6.00 8 .407 141 5.97 11
.440 177 6.02 7 .436 794 6.03 8
.467 .824 5.94 9 .468 .852 5.95 17
.493 .870 6.03 7 497 .905 6.03 12
524 .925 6.02 8 .519 945 5.93 6
.552 974 5.88 8 541 .985 5.63 9
VY 72. V 74.

4909 Pyao 5.18 13 4009 Po1s 5.15 12
.030 066 4.81 7 .030 .061 4.80 15
.048 .105 4.94 8 .050 .102 4.91 10
.068 .149 5.18 6 070 142 5.11 10
.094 .206 5.43 6 .093 .189 5.26 13
121 .265 5.64 9 .118 .240 5.45 7
.143 .314 5.80 6 .150 .305 5.60 8
.168 .368 5.90 11 .176 .358 5.81 7
.191 419 6.03 10 202 410 5.97 R}
.217 476 6.15 11 .230 467 6.04 1
.242 .531 6.19 10 .260 .528 6.10 13
.270 .592 6.26 14 .282 573 6.17 15
.293 .642 6.35 9 .309 628 6.19 13
.317 .695 6.32 13 .340 .691 6.16 7
.341 .748 6.24 12 .367 746 6.23 10
.365 .800 6.23 14 .388 188 | 6.18 9
.385 .844 6.27 12 417 847 || 6.06 16,
.405 .888 6.28 12 .440 894 |l 618 8
425 .932 6.26 15 .465 945 | 6.09 ST
446 978 6.01 8 .481 977 | 588 11
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Phase m—10 n Phase m—10 n
V 75. V 76.
do0s Po2s 5.50 12 4002 Poo4 5.45 9
.025 .080 5.43 12 .029 .058 4.91 10
.040 .127 5.39 11 .053 .106 5.08 12
054 172 5.38 12 .074 .147 5.25 13
.069 .220 5.39 11 .100 .199 5.48 13
.087 .277 5.42 13 .128 .255 5.62 13
.102 .325 5.47 7 .153 .305 5.86 11
.118 .376 5.47 8 178 .355 5.93 10
.133 .423 5.57 9 .210 419 6.19 8
.149 474 5.61 8 - —_ — —
.165 .525 5.71 8 .272 542 6.28 10
.179 .570 5.80 9 — — — -
.196 624 5.85 12 .316 .630 6.28 12
.212 875 5.90 11 — — — —
.229 729 5.98 13 .348 .694 6.10 9
.245 .780 5.97 11 .376 749 6.17 8
.260 .828 5.94 11 .408 .813 6.15 11
.274 .872 5.90 8 —_ — — -
.289 .920 5.88 10 .459 915 6.46 6
.306 974 5.75 14 —_ — — —
VvV 77. V 178.

do11 Ppg4 4.91 11 4009 Po1s 5.29 11
.029 .063 4.65 8 .050 .082 4.92 7
.048 .104 4.83 10 .082 134 5.04 6
.069 .150 5.00 7 .109 178 5.06 Vi
.090 .196 5.24 11 134 .219 5.19 12
113 .246 5.31 10 .166 271 5.25 11
.138 .300 5.59 9 .202 .330 5.30 10
.164 .357 5.63 8 .228 .373 5.33 14
.185 .403 5.60 7 .264 431 5.42 8
.216 .470 5.94 8 .291 476 5.39 15
.240 .522 5.95 7 .323 528 5.47 14
.265 577 6.08 5 .346 .565 5.49 9
.288 .627 5.91 8 .381 623 5.62 7
.311 877 6.06 8 — — — —
.340 .740 5.99 6 — —_ — —
.367 .799 5.94 8 .483 189 5.71 4
.388 .845 5.92 9 .509 .832 5.69 5
407 .886 6.04 8 .538 .879 5.69 6
428 .932 6.05 8 .566 925 5.68 13
.449 977 5.71 8 .596 974 5.52 14
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Phase m—10 n Phase m-10 f n
V 79. V 80.
4105 Poy7 5.50 5 — — — —
134 277 5.68 6 d150 Porg 5.72 8
.158 .327 5.90 6 .176 .327 5.82 6
.182 .377 5.98 6 .202 .375 5.93 7
.210 434 6.06 6 .228 423 5.94 7
.231 478 6.19 12 .251 .466 6.02 6
.252 .521 6.27 6 .284 .527 6.10 7
.276 571 6.23 6 .312 .579 6.14 7
.301 623 6.33 11 .336 624 6.15 11
.329 .681 6.23 13 .364 .876 6.16 19
.353 .730 6.29 15 .392 728 6.22 13
.377 .780 6.21 15 416 173 6.15 15
.397 .821 6.24 16 444 .825 6.16 14
421 .871 6.27 20 473 .878 6.07 14
.446 923 6.27 14 .498 .925 6.07 12
471 974 6.00 16 — — — —
V 81. V 82.

dp14 Po2e 5.21 10 do10 Polg 5.29 9
.040 .076 5.02 8 .030 057 4.96 7
.064 .121 5.14 8 .049 .093 5.03 8
.095 .180 5.42 6 .072 .137 5.22 8
.119 .225 5.47 9 .103 .196 5.44 14
.146 .276 5.64 10 .133 .254 5.60 17
172 .325 5.76 6 .161 .307 5.71 11
.198 374 5.88 13 .188 .358 5.80 9
224 .423 6.01 16 .218 416 5.96 11
.253 478 6.08 9 246 .469 6.08 15
.277 .524 6.21 11 .272 .519 6.17 16
.304 .575 6.21 11 .302 576 6.25 13
.330 .624 6.25 8 .329 .627 6.29 15
.356 .673 6.22 13 .360 .686 6.33 11
.385 728 6.20 12 .382 .728 6.25 10
411 71 6.24 18 414 789 6.22 6
435 .822 6.27 12 443 .845 6.19 9
463 .875 6.28 12 470 .896 6.22 6
487 .920 6.26 8 .497 .948 6.29 7
.520 983 5.94 7 514 .980 6.07 5
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|
Phase m—-10 n ‘ Phase m— 10 n
- |
V 83. V 84.
d009 Po1s 5.25 13 4016 Pog7 5.46 11
.031 .062 4.87 14 043 072 5.27 10
.049 .098 5.04 11 072 121 5.31 14
.073 .146 5.24 12 .103 173 5.45 8
.103 .205 5.45 8 .135 .297 5.59 7
.128 .255 5.57 13 .162 .272 5.68 7
155 .309 5.74 8 .199 .334 5.74 7
178 .355 5.78 3 .225 .378 5.77 11
211 .421 5.97 8 .253 .425 5.84 11
.236 471 6.05 14 .282 473 5.90 11
.265 .529 6.14 10 .315 .529 5.95 10
.290 579 6.23 8 .340 571 6.00 13
.320 .638 6.29 8 .376 .614 6.05 20
.351 700 6.26 6 .402 875 6.05 16
.369 736 6.24 1 .429 720 6.06 14
.405 .808 6.23 9 .461 14 5.96 10
.427 .852 6.23 15 .489 .821 5.95 3
450 .898 6.28 15 .518 .870 6.09 6
.469 .936 6.32 16 .554 I .930 6.11 8
.488 974 6.06 15 .582 I 977 5.87 13
V 85. V 86.

doog Po2s 5.51 8 4006 Po20 5.58 9
.028 .079 5.40 10 .023 079 5.46 10
.045 126 5.35 8 .036 .123 5.46 10
.061 17 5.33 13 .048 .164 5.50 12
.081 .228 5.33 10 .066 .226 5.41 13
.096 .270 5.33 11 .081 277 5.45 11
.116 .326 5.34 13 .095 .325 5.58 15
.133 .374 5.41 17 .109 .372 5.58 9
154 .433 5.52 9 124 424 5.69 14
.169 475 5.60 11 .138 472 5.71 11
.188 .528 5.71 12 154 .526 5.84 12
.205 .576 5.82 7 .168 574 5.89 11
.222 624 5.84 12 .184 .629 6.01 11
.240 .75 5.86 10 .198 877 6.03 14
.258 125 5.90 10 .210 718 6.04 10
275 173 5.90 9 .224 785 6.06 6
.294 .826 5.92 7 .240 .820 6.03 7
.310 871 5.88 7 .255 871 6.02 7
.329 .925 5.81 9 .269 919 5.95 10
347 975 5.66 13 .285 974 5.80 5
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Phase m—10 n Phase l m—10 ’ n
- ! N
V 87. V 88.
d908 | Poog 5.32 9 4008 Pya7 5.32 9
.027 .076 5.19 5 .023 077 5.15 10
.041 115 5.14 2 .040 .134 5.08 8
.063 .176 5.17 16 .053 178 5.09 10
.080 .224 5.13 10 .063 211 5.11 8
.097 .271 5.14 14 .083 .278 5.14 13
114 .319 5.23 15 .097 .325 5.13 10
133 .372 5.34 12 a1 .372 5.15 7
.153 .428 5.36 10 .129 .432 5.24 9
.169 473 5.41 15 .143 479 5.27 7
.187 .523 5.53 16 .158 .529 5.38 8
.206 .576 5.61 11 172 .576 5.42 10
.224 .627 5.59 14 .187 .626 5.50 12
.240 671 5.58 8 .202 677 5.55 6
.258 122 5.62 8 .219 734 5.60 9
.276 172 5.66 8 .231 774 5.62 13
.294 .822 5.67 7 245 .821 5.64 12
.314 .878 5.67 7 .263 881 5.66 10
.331 .926 5.63 12 .279 .935 5.67 9
.349 .976 5.49 9 .292 .978 5.50 14
V 89. V 90.

dpos Po11 5.30 5 do13 | Poas ! 5.8 10
.024 044 4.99 4 .033 .064 4.92 7
.035 .064 4.85 2 .051 .099 4.98 8
.062 113 5.00 7 .072 .139 5.19 5
.097 177 5.18 8 .008 .190 5.36 6
.127 .232 5.33 10 .128 .248 5.61 7
.159 .290 5.53 11 .150 .290 5.73 6
.190 .346 5.53 12 .179 .346 5.84 4
.224 .408 5.72 6 .213 412 5.89 5
.262 478 5.81 8 .242 .468 6.02 9
.294 .536 5.79 12 .267 .516 6.10 10
.322 .587 5.84 12 .297 574 6.14 7
.354 .645 5.88 13 .328 .634 6.21 7
.388 707 5.85 16 .358 .692 6.17 16
421 .768 5.85 22 .384 743 6.17 23
.456 .831 5.87 16 415 .803 6.14 14
.488 .890 5.94 17 443 857 6.17 22
511 932 5.91 9 467 903 6.23 16
.527 961 5.90 7 .489 .946 6.24 8
.544 .992 5.58 8 .510 .986 5.88 9
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Table 8 (continued)

Phase m—10 n Phase m—10 n
V 91. V 92.
do25 Pog7 4.92 2 do15 Poso 5.16 14
051 .096 5.19 3 .036 071 4.98 11
.077 145 5.29 5 .056 a1 5.02 11
104 196 5.45 9 0717 .153 5.22 12
.132 .249 5.57 10 .101 .201 5.39 13
157 .296 5.67 9 .129 .256 5.58 15
181 .341 5.77 13 .159 .316 5.70 8
.299 .394 5.80 13 .181 .359 5.80 6
235 443 6.00 13 .208 413 5.91 4
.265 .500 6.01 9 .240 AT7 6.04 6
.289 .545 6.05 11 .271 .538 6.11 6
.313 .590 6.18 8 .298 .592 6.14 7
.341 .643 6.16 15 .323 .641 6.19 8
.369 .696 6.22 14 .351 .697 6.21 7
.395 145 6.20 14 .382 759 6.30 8
423 798 6.19 16 412 .818 6.30 4
.447 .843 6.25 20 .440 .874 6.22 8
475 .896 6.20 9 461 915 6.30 7
.499 941 6.13 6 479 .951 6.18 9
.529 .998 5.64 6 .499 .991 5.71 11
V 93. V 94.

4015 Po2s 5.53 8 doo7 Po1s 5.45 1
.047 0.78 5.31 6 _ —_ — —
.082 .136 5.29 4 .065 124 5.11 1
.105 174 5.52 8 .097 .185 5.47 5
134 .222 5.64 5 125 .239 5.61 10
170 .282 5.75 5 .153 .292 5.74 7
194 .322 5.78 12 177 .338 5.83 11
.227 377 5.86 11 .201 .384 5.95 14
.255 .423 5.93 8 .225 .430 6.01 12
.287 477 5.97 9 .253 .483 6.12 9
.318 .528 6.00 8 .281 5317 6.14 10
.353 .586 6.12 9 .306 .584 6.22 15
.380 .631 6.09 10 .336 642 6.28 13
407 .876 6.10 20 .359 .686 6.25 16
.437 7126 6.15 26 .386 187 6.217 15
467 175 6.12 17 412 1817 6.22 17
.495 .822 6.12 14 440 .840 6.25 18
.526 .873 6.24 8 464 .886 6.30 10
557 .925 6.20 7 492 .939 6.29 15
.589 .978 5.91 8 511 .976 6.11 7
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Phase m—10 n Phase m—10 n
A 96. V 91.
do13 Po26 4.98 6 4006 Po1s 5.72 12
.031 .062 4.75 6 .026 .078 5.63 10
.051 .102 4.85 10 .043 .128 5.56 15
.072 144 5.08 10 .059 176 5.56 16
.091 .182 5.17 10 .077 .230 5.54 13
119 .238 5.35 5 .091 272 5.54 13
.151 .302 5.58 13 .110 .328 5.55 13
.176 .352 5.67 14 125 .373 5.61 16
.202 .404 5.82 14 .140 418 5.65 12
.232 465 5.86 11 .158 472 5.79 13
.257 .515 5.97 15 .178 .531 5.88 7
.290 .581 6.04 10 .194 579 5.89 8
.316 .633 6.09 13 .210 .627 5.95 4
.342 .685 6.10 16 .226 875 5.94 7
.369 739 6.07 15 .243 726 6.05 11
.397 795 6.03 11 .259 173 6.00 6
424 .849 6.00 11 .277 .827 6.03 6
451 .903 6.06 7 .293 .875 6.03 10
471 943 6.00 6 .308 .920 5.98 9
.490 .981 5.80 7 .325 .970 5.86 10
V 100. V 101.

4018 Po2g 5.47 9 do15 Po23 5.47 8
.046 074 5.37 16 .051 .079 5.30 13
.075 121 5.31 12 .083 .129 5.38 11
112 .181 5.39 7 112 174 5.29 11
145 .234 5.56 4 .142 .221 5.36 12
171 .276 5.58 Vi 177 .275 5.38 10
.200 .323 5.63 8 .209 .325 5.41 9
.232 .375 5.75 6 .240 .373 5.57 11
.263 425 5.76 7 275 427 5.63 6
.293 478 5.92 3 .303 471 5.66 2
.326 .5217 5.90 4 .344 534 5.69 7
.357 5717 5.87 14 .373 .579 5.66 11
.389 .629 5.89 17 .400 .621 5.77 9
.418 875 5.89 17 434 874 5.74 9
.446 121 5.90 17 .464 721 5.87 11
.479 174 5.91 9 .498 173 5.73 7
.508 .821 5.88 7 .534 .829 5.75 15
.543 .877 5.93 4 .563 .874 5.74 7
.574 .928 5.95 13 .595 924 5.77 7
.606 .979 5.73 16 .629 877 5.69 9
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Phase m—10 n Phase m—10 i n
_ |
V 104. | V1o0s.
!
dp11 Po1g 4.95 6 I doo7 Pooy 5.47 9
.031 .054 4.74 5 i 021 .073 5.34 14
051 .089 4.83 9 .036 125 5.34 . 8
.070 .123 4.94 13 .050 174 536 | 11
.097 .170 5.14 15 .085 .226 585 11
.130 .228 5.27 10 .079 .275 5.33 ! 7
.161 .282 5.53 4 .093 .323 538 10
.197 .346 5.60 6 .108 .375 541 ; 13
.224 .393 5.62 9 121 .421 5.46 | 9
.257 451 5.67 12 .137 476 552 | 15
.286 .502 5.98 4 .151 .525 561 11
.322 .565 5.79 7 .166 577 5.67 7
.353 .619 6.05 6 .179 .622 5.63 7
.385 .676 5.92 7 .195 878 5.70 | 9
417 732 6.00 6 .209 726 5.67 10
.446 .783 5.85 4 .293 175 5.71 8
.482 .846 5.92 4 .238 .827 5.71 9
.514 .904 5.92 3 .253 .879 5.70 10
544 .955 5.88 5 .266 .925 5.66 | 13
.562 986 5.61 6 .280 .973 555 | 14
V 106. V 107.

do11 Pozo 5.44 10 4907 Po23 557 1 11
.038 .069 5.18 13 .023 .074 549 | 10
.063 115 5.26 9 .038 123 5.46 12
.096 175 5.41 3 .055 178 5.40 | 10
124 .227 5.52 6 .072 .233 542 | 11
.149 272 5.54 9 .087 .282 5.49 6
.181 .331 5.65 9 .101 .327 552 10
.208 .380 5.73 3 116 .375 559 | 14
.236 .431 5.79 11 .130 .421 565 13
.261 477 5.83 12 147 476 575 | 10
.287 .525 5.87 8 .161 521 5.81 : 8
.316 578 5.95 8 176 .570 591 | 11
.345 631 5.93 7 194 628 598 12
.369 674 5.98 14 210 .680 6.03 | 11
.398 127 5.99 8 226 131 599 | 10
424 775 5.99 10 .241 .780 6.05 ! 9
.449 .821 6.05 17 .254 .822 6.01 | 9
476 .870 6.02 14 .268 .867 6.04 | 10
.504 .921 5.97 11 .287 .929 6.00 | 9
.532 972 5.81 13 .301 .974 5.80 13
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Phase m-10 n Phase m-1¢ n
V108. V.109
4006 ' FPolg 5.49 3 do13 Po24 4.83 5
031 .060 5.05 5 .038 071 4.57 6
049 094 5.11 3 067 125 4.81 8
072 139 5.16 4 .097 182 4.90 10
090 173 5.36 5 123 .230 5.07 10
d15 1 221 5.56 9 .146 .273 5.18 10
JA47 283 5.73 11 176 .330 5.38 8
A77 1 341 5.87 17 .203 .380 5.45 6
206 .396 5.96 14 .226 .423 5.53 6
.236 454 6.06 18 .255 478 5.55 10
.265 .510 6.15 13 .284 .532 5.52 8
284 | 566 6.23 17 311 .582 5.48 6
326 .627 6.25 17 .336 .629 5.60 11
.354 .681 6.21 16 .361 .676 5.59 12
.384 739 6.28 16 .387 725 5.50 13
413 795 6.29 14 413 174 5.65 13
.445 .856 6.19 10 .439 .822 5.56 13
466 | .897 6.33 5 .463 .867 5.68 10
490 1 943 6.18 8 .492 .921 5.65 7
507 1 .976 6.10 3 .521 .976 5.47 3
1
Vilo. V 113.
do11 . Pozt 5.25 11 d011 Po21 5.02 5
040 0 075 5.03 9 .033 .064 4.95 9
071 133 5.12 9 049 .096 5.04 15
092 0 T2 5.25 7 071 .138 5.19 15
A23 0 230 5.24 1 .094 .183 5.42 20
A48 276 5.40 11 124 .242 5.60 23
A72 1 321 5.50 11 150 .292 5.74 17
201 | .375 5.52 15 179 .349 5.86 10
225 420 5.56 7 .207 404 6.00 16
.252 1 471 5.71 7 .238 464 6.14 14
284 | 530 5.70 5 .267 .520 6.21 10
306 | 572 5.79 5 .290 .565 6.22 5
334 624 5.87 6 .336 .655 6.18 2
366 | .684 5.87 6 .351 .688 6.19 6
391 | 730 5.94 8 .380 741 6.23 5
418 781 5.86 5 .412 .803 6.22 4
439 | 820 5.79 10 .438 .854 6.18 9
AT¢ | 885 5.88 6 .462 .901 6.24 7
495 | 925 5.76 11 .483 .942 6.23 7
5200 0 9T1 5.57 14 .502 .979 5.99 4
|
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Phase m—10 n Phase m—10 ‘ n
V 114. YV 115.
do13 Poag 5.59 7 doo7 Po14 5.31 10
.048 .080 5.19 4 .028 .055 4.98 6
.074 124 5.36 5 .051 .099 5.09 7
.103 172 5.50 8 .069 .134 5.27 8
.133 .223 5.66 7 .091 177 5.45 13
.166 .278 5.76 9 121 .236 5.63 9
.195 .326 5.80 10 .156 .304 5.79 8
.223 .373 5.91 11 .181 .353 5.88 9
.257 .430 5.98 15 211 411 6.07 11
.286 478 6.06 16 .240 .468 6.12 16
.312 .522 6.05 13 .267 .520 6.17 9
.345 BT7 6.07 12 .294 .573 6.26 10
.378 .632 6.09 12 .325 .633 6.27 13
.405 .678 6.09 16 .354 .690 6.26 9
.437 731 6.12 11 .381 742 6.24 15
.464 176 6.14 12 .410 799 6.30 12
.493 .825 6.11 9 441 .859 6.29 13
.521 .872 6.19 9 467 910 6.33 5
550 .920 6.22 9 484 943 6.33 8
.584 977 5.90 12 .503 980 6.04 11
V 116. V11i7.

dpi0 Po19 5.24 7 dp16 Poa7 5.32 10
.028 054 4.90 7 .045 .075 5.26 14
.048 .093 5.07 6 .076 127 5.43 9
074 144 5.25 11 .106 177 5.52 8
.101 .196 5.48 14 134 .223 5.65 9
.132 .256 5.68 9 .167 .278 5.70 14
156 .303 5.81 15 .192 .320 5.76 6
.187 .363 5.90 13 .226 .376 5.88 6
.216 .420 6.08 17 .256 426 5.94 10
244 474 6.16 13 .289 .481 5.96 6
.268 521 6.26 5 .321 .535 6.08 3
.297 577 6.31 8 .344 .573 6.15 10
.330 .641 6.36 8 .374 .623 6.09 11
.358 .695 6.40 10 .407 .878 6.13 18
.384 746 6.24 11 .436 1726 6.10 18
412 .800 6.24 15 .464 773 6.12 16
.441 .857 6.29 15 .491 .818 6.19 6
467 .907 6.28 9 .524 .873 6.20 11
.485 942 6.31 5 .557 928 6.08 8
.504 .979 5.97 10 589 .981 5.81 8
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Table 8 (continued)

127

Phase m--10 n [ Phase m--10 n
V 118. V119.
4010 Pogo 5.24 15 do11 Po2) 5.25 10
.031 .062 4.92 14 032 062 4.89 9
048 .096 5.01 12 054 104 4.94 i1
074 .148 5.25 9 072 .139 5.09 10
.102 .204 5.45 10 095 183 5.25 13
128 .256 5.63 7 .126 243 5.54 9
156 .312 5.85 7 .153 .206 5.57 15
.178 .356 5.98 5 185 .357 5.79 7
.206 413 5.94 4 213 411 5.87 12
.233 A67 6.07 6 .242 467 5.96 10
.261 .523 6.22 5 270 .521 6.19 11
.21 .583 6.31 12 .301 581 6.13 13
.319 .639 6.26 9 .331 639 6.13 13
.349 .699 6.32 11 .357 .690 6.23 12
.373 147 6.24 17 .388 749 6.17 14
.398 197 6.20 13 419 .809 6.11 9
4925 .851 6.19 12 447 .863 6.22 6
.448 .897 6.28 12 ATT 921 6.15 6
.469 .939 6.34 14 .493 952 6.10 7
.489 .979 5.94 12 510 .985 5.67 "6
V 120. V 121.

4018 Poosg 5.70 11 do15 Poog 4.84 13
.048 075 5.60 9 .043 .080 4.87 12
.082 .128 5.56 12 067 125 4.96 8
114 .178 5.59 12 .093 174 4.92 12
146 .228 5.70 11 121 226 4.97 9
176 .275 5.69 12 .149 .278 5.07 10
.210 .328 5.83 8 175 .397 5.24 10
241 .376 5.81 9 .201 .376 5.25 8
271 423 5.88 9 297 424 5.25 6
.302 472 5.92 9 .256 478 5.32 5
.338 .528 5.92 5 .283 .529 5.54 7
.366 .572 5.93 6 .308 575 5.60 6
.398 .622 5.97 10 .332 620 5.56 7
.432 675 8.01 15 .364 680 5.51 3
464 725 6.04 14 .396 740 5.60 4
.496 775 6.07 15 418 781 5.50 10
.529 .826 6.05 17 441 .824 5.45 13
.561 .876 6.06 13 470 .878 5.46 15
.593 .926 5.99 9 495 925 5.35 17
.623 973 5.91 3 5925 .981 5.12 16
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Table 8 (continued)

Phase ' m-—10 i n Phase m—10 n
V 123. V 124.
4009 Por7 5.37 6 do16 Po21 | 5.65 7
.032 .059 4.93 6 .054 072 5.60 10
.059 .108 5.21 6 .095 .126 5.54 7
.086 158 5.44 11 .132 175 5.50 13
.115 211 5.61 10 170 .226 5.52 15
141 .259 5.79 11 .208 .276 5.62 13
173 317 5.91 19 .245 .326 5.65 15
.204 .374 5.98 13 .279 .371 5.71 9
.230 4292 6.09 9 .320 425 5.72 10
.260 ATT 6.17 7 360 478 5.79 7
.294 .539 6.22 3 .395 .525 5.76 4
.319 .585 6.28 5 .433 575 5.83
.350 .642 6.25 10 .470 .625 5.88 11
.384 704 6.23 10 .508 .875 5.89 19
412 155 6.24 11 .541 719 5.87 16
.436 799 6.32 9 578 768 5.93 3
472 .865 6.29 11 .621 .825 5.86 8
494 .906 6.22 4 655 .871 5.96 Y
516 .946 6.28 7 .695 924 5.87 12
.535 .81 5.94 5 732 973 5.76 10
V 125. V 126.

4010 Ppag 5.63 12 doog P026 5.55 13
.026 074 5.59 12 027 077 5.53 15
.043 123 5.50 12 .043 123 5.49 7
.063 .180 5.50 13 .061 175 5.40 8
.080 .229 5.50 8 .078 .224 5.44 11
.098 .280 5.47 7 .096 .276 5.46 14
115 .329 5.52 10 113 .324 5.49 9
132 .371 5.56 9 .130 .373 5.55 13
.150 429 5.71 8 151 .433 5.61 8
.167 ATT 5.77 9 .165 474 5.67 9
.185 529 5.79 13 .183 .525 5.77 6
.203 .580 5.81 7 .202 .583 5.72 8
.219 .626 5.90 8 217 .623 5.86 9
.237 877 5.93 11 .236 677 5.86 9
.256 732 5.99 8 .253 7126 5.87 12
.272 778 6.00 13 .269 172 5.87 15
.290 .829 5.94 9 .287 .824 5.97 9
.310 .886 5.94 11 .305 .875 5.89 6
.324 .926 5.90 13 .324 .930 5.86
.342 978 5.75 14 .340 976 5.69 11
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Table 8 (continued)
? _
Phase m— 10 n Phase m— 10 n
V 131. 4V 140.
4007 Po24 5.30 9 dor0 Poso 5.22 10
.021 071 5.16 10 025 .075 5.13 10
.036 121 5.10 9 042 126 5.10 12
.052 175 5.13 T 058 174 5.09 13
067 .225 5.04 7 074 .2929 5.07 14
.080 .260 5.06 7 093 .279 515 | 14
.095 .319 5.08 7 .108 .324 5.22 | 9
.109 .366 5.20 5 125 .375 5.22 ‘ 14
125 420 5.22 8 142 .426 5.32 | 7
142 ATT 5.31 10 157 471 5.37 12
157 .527 5.38 6 175 .525 5.38 12
171 574 5.36 11 .191 578 5.49 9
.185 621 5.42 4 .208 624 5.49 6
.202 879 5.49 8 224 872 5.48 8
219 736 5.52 8 .238 14 5.52 | 4
.231 176 5.48 6 .258 174 544 | 3
.249 .836 5.56 12 .276 .829 551 | 7
.263 .883 5.51 7 .290 .871 5.50 12
.277 .930 5.47 9 .308 925 5.51 9
.291 .978 5.39 14 .326 979 5.39 10
V 142.
do13 Po23 5.04 9
.039 .069 4.78 11
073 128 4.98 11
.100 176 5.07 17
.127 .223 5.20 13
.155 .273 5.31 8
.186 .327 5.40 10
218 .383 5.38 10
.242 426 5.53 14
.272 478 5.56 8
.300 .528 5.50 8
.325 572 5.60 6
.359 .631 5.69 5
- .385 877 5.47 6
416 732 5.68 4
441 776 5.71 7
472 .830 5.59 6
.500 .879 5.73 7
.524 .922 5.64 7
.558 981 5.31 8
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Figure 25.
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J4.D.
2 400 000 +

10

11

12

28 963.487
28 991.403
416
430
.522
542

29 346.376
.392

29 719.549
.560
29 720.546
.558
29 774.405
417
29 775.403
415
426
437
447

30 052.462
474
.489
.501
30 078.418
434
470
.483
498
.509

33 390.497
534
545
558
.570
.586
33 420.424
438
450
476
.487
498
510
.523

5.67

4.74
5.23
4.84
4.78
4.80
4.79

5.01
5.20
5.29
5.32
4.81
4.61
5.08
4.99
5.03
5.20
5.36
5.25
5.26

5.90
5.92
5.95
5.59
5.33
5.00
5.55
5.70
5.68
5.62
5.76
5.75
5.88
5.78

5.90
5.96
6.06
5.96
5.75
5.22

5.27
5.69

6.26
6.12
5.98
6.05
5.77
5.94

5.90
5.96
5.46
5.03
5.13
5.13

4.90
5.23

5.97
5.98
5.94
6.09
5.68
5.76
5.61
5.65
5.51
5.69
5.71

5.79
5.26
5.17
4.95
6.03
5.79
5.97
6.04
5.98
5.95
5.97
6.10
6.07

5.06

5.33
5.33
5.62
5.76
5.66
5.78
5.78
5.64
5.90
5.75
5.99

6.27
5.30
5.58
5.51
6.05
6.01

6.24
6.26

6.07
6.18
6.04
6.07
5.36
5.21
6.16
6.17

6.34
6.28

6.00

6.07
6.12
5.88
5.91
6.00
6.12
5.94
6.09
6.07
6.27
6.07

5.38
5.50
5.69
5.69
5.69
5.97
6.00
5.95
5.95
6.01
6.05
5.96
6.22
5.99

6.20

6.06
5.91
5.19
5.18

5.27
5.44

5.93

5.73
5.67
5.16
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Table 9 (continued)

J.D. i :
2 400 000 + 1 B 6 9 10 “ 11 12
i
33 421.385 5.07 5.92 5.22 5.50 5.64 6.20 5.76
442 5.42 5.97 5.46 5.85 5.92 6.04 5.87
.454 5.49 6.15 5.51 5.86 5.77 6.13 5.62
465 5.42 6.05 5.66 5.84 5.80 6.11 5.48
475 5.52 5.96 5.69 5.90 6.01 6.24 5.29
486 5.65 6.05 5.82 5.89 6.02 i 6.22 5.19
.497 5.75 6.04 5.91 6.04 587 . 6.07 5.26
535 5.79 6.16 5.98 5.98 6.18 5.03 5.29
.548 5.70 5.99 6.00 6.12 5.88 4.90 518
33 422.398 5.02 5.99 5.27 5.00 5.38 6.12 5.79
431 5.22 6.13 5.36 5.32 5.44 6.33 5.47
.442 5.32 6.18 5.32 5.51 5.48 6.05 5.45
.452 5.33 6.16 5.46 5.37 5.46 5.95 5.46
.462 5.22 6.28 5.46 5.50 5.68 6.13 5.40
472 5.57 6.09 5.66 5.55 5.60 6.43 5.36
483 5.46 6.27 5.60 5.64 5.43 6.27 5.33
493 5.42 6.00 5.59 5.54 5.72 6.31 5.27
.508 5.46 6.03 5.66 5.54 5.54 6.06 5.25
.520 5.50 5.89 5.72 5.61 5.50 6.08 5.30
33763.406 i 4.90 5.98 5.12 6.08 6.04 4.99 5.80
420 | 5.03 5.94 5.23 6.13 5.99 5.18 5.76
442 ) 5.12 5.95 5.45 6.19 6.02 5.33 5.72
455 ; 5.27 6.07 5.49 6.07 6.23 5.41 5.89
464 | 5.35 6.03 5.60 6.09 6.13 5.52 5.78
483 | 5.35 6.15 5.60 6.25 6.05 5.58 5.85
494 i 5.40 5.96 5.66 6.24 5.52 5.61 5.70
.504 5.48 6.14 5.72 6.20 5.50 5.67 5.64
514 ‘ 5.49 6.04 5.80 6.25 5.26 5.78 5.63
525 i 5.65 5.91 5.84 6.07 5.19 5.77 5.56
34 118.355 — 5.88 5.63 5.19 5.11 5.06 5.22
.372 5.70 5.68 — 5.30 5.02 4.73 5.15
.388 5.36 5.91 5.59 5.31 5.00 4.45 5.04
428 4.66 5.82 5.79 5.82 5.41 5.15 5.41
443 4.80 6.04 5.88 5.79 5.60 5.30 5.46
470 5.06 6.06 6.08 5.79 5.69 5.36 5.58
485 5.06 5.92 5.98 6.02 5.59 5.52 5.59
499 5.09 6.09 6.01 5.93 5.73 5.55 5.82
513 5.19 5.98 — 6.10 5.80 5.60 5.67
526 5.16 5.98 — 5.82 6.08 5.45 5.78
.540 5.33 6.06 5.99 6.35 5.86 5.95 5.95
34 120.471 5.45 5.93 5.76 5.03 6.04 5.22 5.79
. 484 5.01 6.07 5.83 5.03 6.30 5.27 5.81
497 4.73 6.07 5.87 5.23 6.03 5.45 5.84
510 4.73 6.19 5.80 5.26 6.26 5.40 5.76
523 4.72 6.02 6.07 5.33 6.09 5.62 5.49
.536 4.88 6.00 5.98 6.13 5.60 5.39
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9 40{)'(}())'(, 4 1 5 6 9 10 11 12
34 120.551 4.85 6.00 5.96 5.47 6.15 5.66 5.23
564 5.04 6.13 6.09 5.69 6.11 5.71 5.31
579 5.16 - 6.10 3.94 5.63 6.00 5.83 5.28
34 121.401 5.76 5.87 5.35 6.30 5.84 5.10 5.87
412 5.79 5.98 5.20 6.17 5.98 4.77 5.74
422 5.72 6.04 5.50 5.95 6.00 4.74 5.69
431 5.85 5.81 5.42 5.92 5.99 4.75 5.61
441 5.79 5.88 53.57 6.14 5.92 4.83 5.83
.484 5.86 5.93 5.64 6.13 5.99 5.23 5.59
495 5.88 5.98 5.74 5.94 5.94 5.22 5.44
505 5.69 5.96 5.73 5.69 6.06 5.35 5.32
517 5.31 6.02 5.92 5.41 6.09 5.41 5.24
528 4.94 5.92 5.83 5.10 6.01 5.57 5.40
.539 4.64 5.98 5.92 4.95 6.05 5.56 5.26
552 4.68 6.14 5.97 4.99 6.17 5.70 5.27
562 4.80 6.08 — 5.03 — 5.61 5.17
594 4.92 5.97 5.92 5.25 6.08 5.66 5.12
.605 5.02 — —_ 5.46 — — 5.27
34 122.404 5.61 5.88 5.10 6.08 5.44 5.80 5.64
416 5.87 5.78 5.13 6.13 5.47 5.16 5.58
.431 5.96 5.86 5.22 6.28 5.42 4.87 5.56
34 126.433 5.63 5.76 5.92 4.94 5.52 6.04 5.58
34 131.415 5.06 5.62 6.00 5.60 5.74 6.26 5.27
34 487.347 5.74 6.14 6.06 5.97 5.97 5.99 5.74
.367 5.89 6.10 5.91 6.16 5.76 6.10 5.57
.385 5.84 6.27 6.08 6.16 5.42 6.14 5.42
.397 5.66 6.16 5.86 6.09 5.14 6.12 5.17
410 — 6.43 5.96 6.14 5.24 6.12 —
.428 — 5.95 5.96 6.15 5.07 6.11 —
.438 5.84 5.66 6.14 6.19 5.25 5.93 5.30
449 6.03 5.67 6.13 6.19 5.39 6.19 5.35
460 6.10 5.30 6.18 6.26 5.33 6.06 5.37
474 5.80 5.14 6.26 6.35 5.29 6.33 5.19
483 5.89 4.83 6.16 — 5.46 6.04 5.29
494 — 4.69 5.92 — 5.53 6.39 5.38
.508 5.34 4.80 5.32 6.24 5.53 6.20 5.45
518 5.07 4.90 5.07 6.09 5.72 6.10 5.60
34 488.530 5.79 5.00 5.59 5.97 5.30 6.21 5.81
.540 5.71 5.00 5.34 5.92 5.06 6.01 5.78
34 567.388 5.70 5.52 5.80 5.78 6.02 5.07 5.82
35 223.415 5.67 5.79 53.95 6.43 5.77 6.27 5.77
428 5.75 5.84 6.00 6.22 5.92 6.13 5.81
441 5.94 5.83 6.07 6.05 6.01 6.00 5.79
467 5.80 5.76 6.10 6.19 5.97 6.04 5.78
490 5.85 5.66 6.07 6.12 6.08 6.14 5.88
503 5.81 5.50 5.65 6.07 6.09 6.11 5.54

10




146

B. SZEIDL

Table 9 (continued)

2405 000 4 1 5 6 9 10 11 12
35 223.517 5.79 5.43 5.26 6.33 6.02 5.60 5.41
.530 5.81 5.45 4.89 6.30 6.01 4.96 5.24
.546 5.85 5.42 4.89 6.33 6.13 4.76 5.28
573 5.83 5.48 5.07 5.83 6.22 4.82 5.18
35 224.454 5.88 5.72 6.02 6.21 5.44 6.13 5.63
472 5.78 5.60 6.04 6.42 5.50 6.11 5.36
.485 5.77 5.53 6.10 6.24 5.59 6.16 5.26
.499 5.82 5.62 6.18 6.12 5.62 6.12 5.24
512 5.84 5.42 6.32 6.30 5.63 6.14 5.21
524 5.85 5.36 5.80 6.06 5.66 5.80 5.09
542 5.86 5.41 5.22 6.14 5.79 5.04 5.22
556 5.70 5.30 4.88 5.88 5.83 4.80 5.27
.569 5.82 5.48 4.80 5.99 5.74 4.73 5.34
.583 — 5.40 5.00 6.26 5.84 4.80 5.49
35 227.534 5.75 5.49 6.09 5.67 6.04 6.50 5.86
.547 — 5.48 6.12 5.78 6.22 6.26 5.80
.560 5.87 5.18 6.17 5.72 6.00 6.42 5.87
573 5.71 5.16 6.23 5.82 6.04 6.23 6.04
.586 5.86 5.32 — 6.00 5.98 5.29 6.10
35 598.507 5.11 5.92 5.03 5.60 6.14 5.76 5.58
.524 4.82 5.86 5.18 5.74 5.79 5.63 5.92
537 4.60 5.89 5.27 5.90 5.46 5.74 5.75
35 600.363 — 5.72 6.36 6.12 5.45 6.03 5.63
.378 5.80 5.66 6.15 6.06 5.45 5.40 5.50
.391 5.87 5.73 6.16 6.07 5.85 4.92 5.76
405 5.86 5.66 5.82 6.02 5.70 4.66 5.71
421 5.86 5.62 5.93 6.02 5.68 4.80 5.68
434 5.86 5.71 5.86 6.06 5.79 4.90 5.82
.446 5.96 5.73 6.00 6.12 5.74 4.98 5.77
501 5.93 5.71 6.00 5.85 6.04 5.44 5.78
.525 5.77 5.92 5.02 5.15 6.16 5.66 5.63
35 603.369 5.42 5.56 6.00 5.74 5.92 6.01 5.68
.381 5.66 5.66 5.98 5.84 6.25 6.27 5.84
397 5.47 5.63 6.10 5.78 6.03 6.22 5.47
408 5.59 5.52 6.02 5.75 6.04 5.95 5.30
419 5.71 5.60 6.06 5.98 6.44 5.71 5.28
N .431 5.68 5.60 6.26 5.94 6.06 5.28 5.43
.446 5.58 5.72 6.02 6.02 6.08 4.70 5.35
457 — 5.73 6.24 6.06 6.19 4.70 5.32
468 5.65 5.79 6.12 6.25 6.11 4.87 5.17
491 5.73 5.75 6.14 6.02 6.04 4.96 5.23
507 5.72 5.70 6.06 6.14 6.02 5.04 5.24
35 920.444 5.37 5.87 4.67 6.43 5.51 5.08 5.54
467 5.53 6.20 4.91 6.11 5.60 5.40 5.47
487 5.87 5.93 4.96 6.14 5.56 5.49 5.76
504 5.50 5.91 5.08 6.09 5.76 5.54 5.66
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2 40‘% (%0 + 1 5 6 9 10 11 12
35 920.547 5.73 5.06 5.20 6.13 5.73 5.70 5.84
.562 — 4.82 5.38 5.80 5.88 5.73 5.62
.585 — 4.88 5.40 5.05 5.78 5.89 5.35
35 933.415 5.18 5.69 5.43 6.12 5.52 6.30 5.08
443 5.54 5.90 5.74 6.13 4.88 5.98 5.30
479 5.43 6.00 5.64 6.30 5.15 6.02 5.47
.503 5.50 6.08 5.80 6.23 5.06 6.08 5.41
.515 5.57 6.40 5.89 6.35 5.39 6.09 5.68
.530 5.69 6.33 5.86 6.22 5.43 6.03 5.55
.543 — 5.98 5.60 6.15 5.40 5.90 5.27
.573 5.81 5.08 6.05 5.41 5.53 4.78 5.68
.588 — 5.88 5.68 4.88 5.88 4.72 5.42
.602 — 5.73 5.76 4.80 — 4.80 5.41
36 991.457 6.15 5.06 5.87 5.93 — 5.93 5.79
470 6.19 5.29 6.11 6.19 — 6.19 5.85
485 6.01 5.22 6.32 5.93 6.04 6.03 5.83
37 018.470 5.83 5.98 6.20 5.69 5.47 4.99 5.70
.483 5.88 6.18 6.10 5.88 5.51 4.98 —
-496 5.78 5.90 5.94 5.69 5.30 5.30 5.718
510 5.95 6.01 5.61 5.85 5.57 5.27 5.51
523 5.96 5.99 5.20 5.89 5.64 5.51 5.22
537 5.99 5.80 5.02 5.69 5.58 5.41 5.46
550 5.78 — 5.02 6.00 5.69 5.46 5.29
.563 — 5.80 4.83 5.91 5.90 5.47 5.31
577 5.84 6.12 5.18 6.06 5.84 5.76 5.35
-609 5.90 6.38 5.54 6.12 5.92 5.80 5.41
623 5.84 6.24 5.63 6.42 6.14 5.87 5.46
637 — 6.14 5.42 6.03 6.14 5.71 5.48
37 057.539 6.07 6.08 6.40 6.05 6.11 4.87 5.95
.552 6.16 5.92 6.27 6.04 5.98 4.80 5.85
578 — 5.78 6.34 6.09 6.20 4.91 5.89
37 058.529 5.97 6.12 5.97 5.65 5.93 5.81 5.85
-580 — 5.79 6.40 6.26 — 4.89 5.64
37 757.598 5.15 6.22 5.54 5.11 6.05 5.95 5.33
37 791.365 4.43 5.92 6.03 6.18 5.49 6.14 5.49
.380 4.62 5.98 5.93 6.03 5.67 6.07 5,76
-394 4.89 5.97 5.96 6.08 5.68 6.19 5.67
424 4.92 6.03 5.79 6.19 5.88 5.37 5.60
439 — 6.06 5.97 6.08 5.82 4.90 5.78
454 5.11 5.99 5.76 6.25 5.78 4.80 5.81
.469 5.35 5.61 5.71 6.10 5.85 5.00 5.62
483 5.31 5.90 6.02 6.33 5.84 4.99 5.47
497 5.30 5.82 5.93 6.27 5.80 5.11 5.22
519 5.60 6.07 6.09 6.16 5.98 5.22 5.18
.533 5.47 5.90 6.04 6.38 6.12 5.44 5.19
.549 5.66 5.98 5.46 5.95 6.10 5.38 5.22
.563 5.73 5.89 5.12 6.23 6.16 5.46 5.33

10*
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Table 9 (continued)

9 4610' (?0'0 n 13 14 15 16 17 18 19
28 963.487 5.90 5.71 5.30 6.31 6.30 6.20 5.57
28 991.403 5.81 5.27 6.18 5.63 5.24 6.35 5.54

416 5.78 5.64 — 5.78 5.22 6.20 5.72
.430 5.78 5.47 6.14 5.78 5.25 6.14 5.63
522 5.58 5.75 472 | 6.12 5.46 5.96 6.06
.542 5.70 5.72 4.98 6.10 5.70 5.45 5.87
29 346.376 .81 5.93 5.97 5.60 5.14 5.55 5.97
.392 5.81 5.91 6.12 5.73 5.71 5.81 6.36
29 719.549 5.70 5.60 6.02 i  6.39 6.24 6.51 6.02
560 5.41 5.61 6.04 6.10 6.10 6.25 6.06
29 720.546 5.00 6.20 5.87 6.20 6.26 6.32 6.24
.558 4.78 6.03 5.88 6.29 6.29 6.20 5.86
29 774.405 5.74 6.10 5.86 4.90 5.22 5.24 5.80
417 6.00 6.24 5.54 4.93 5.45 5.45 5.85
29 775.403 5.95 4.97 6.02 5.53 6.14 5.11 6.16
514 6.00 5.13 6.17 5.20 6.17 5.13 6.23
.426 5.92 5.28 6.15 4.97 6.15 5.35 6.04
437 5.90 5.26 6.15 5.08 6.29 5.39 6.12
.447 5.90 5.36 — 4.95 5.90 5.47 6.08
30 052.462 5.28 6.00 6.03 6.31 5.97 6.26 5.80
474 5.23 5.95 6.15 6.33 6.19 6.35 | 5.65
.489 5.32 6.18 6.11 6.20 5.93 599 | 571
501 5.48 6.22 6.26 6.22 6.15 6.69 6.01
30 078.418 5.90 6.05 5.99 5.97 6.03 6.03 5.86
434 5.76 6.13 6.06 |  6.01 6.18 5.63 5.68
470 5.24 6.00 6.00 5.97 6.13 5.32 5.91
.483 4.89 5.92 6.02 6.14 6.02 5.22 5.98
.498 4.87 5.92 6.12 5.92 5.83 5.97 6.00
.509 4.92 6.11 6.09 6.19 5.90 5.39 5.95
.521 5.06 6.03 6.16 6.24 5.79 5.62 5.99
.536 5.11 6.06 6.12 6.29 5.70 5.58 6.02
.548 5.03 6.18 6.07 6.14 5.66 5.60 6.02
33 390.497 5.92 5.07 6.14 6.34 6.14 6.47 | 5.87
534 6.12 5.33 6.08 6.30 6.05 6.24 5.55
.545 5.98 5.29 6.20 6.37 6.22 6.37 5.64
558 5.95 5.33 6.11 6.22 6.41 6.27 5.57
570 5.87 5.60 6.05 6.17 6.05 6.17 5.69
.586 5.97 5.53 6.24 6.37 6.37 6.40 —
33 420.424 5.95 5.25 5.28 5.03 6.13 6.13 6.00
.438 6.12 5.37 5.52 5.16 6.05 6.26 —
.450 5.99 5.55 5.53 5.33 5.97 6.21 6.09
476 5.93 5.45 5.66 5.45 6.13 6.31 6.07
.487 5.93 5.61 5.84 5.57 6.05 6.18 6.05
.498 5.73 5.50 5.92 5.56 6.31 6.31 °| 6.08
.510 5.94 5.83 5.66 5.79 6.08 6.39 .  6.10
.523 5.80 5 62 586 | 5.76 — 6.15 | 6.17
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2400 O‘I)'OD;L 13 14 15 16 17 18 19
33 421.385 5.76 5.94 5.43 6.12 5.62 5.76 6.05
442 6.07 6.10 5.03 5.01 5.73 6.15 5.85
454 5.99 5.95 5.22 5.15 5.68 6.00 5.70
465 5.82 6.15 5.38 5.21 5.88 5.97 5.59
475 5.89 6.12 5.37 5.29 5.83 6.13 5.70
.486 6.05 6.26 5.41 5.39 5.85 6.29 5.59
497 6.07 6.13 5.53 5.50 5.75 6.40 5.51
535 6.31 6.27 5.79 5.63 6.24 6.41 5.72
.548 5.88 — 5.86 5.70 6.22 6.40 5.66
33 422.398 6.12 5.71 6.34 6.37 6.10 5.74 6.14
.431 6.08 5.80 6.03 5.44 5.59 5.65 6.11
442 5.99 5.76 5.63 5.05 5.57 6.10 6.22
452 5.99 5.76 5.26 4.96 5.46 6.20 6.23
462 6.09 5.78 4.95 5.01 5.22 6.05 6.09
472 6.06 5.77 - 5.09 5.60 6.32 6.06
.483 5.98 5.95 4.95 5.08 5.49 6.24 —
.493 6.08 5.90 4.99 5.27 5.59 6.21 6.17
.508 5.99 5.69 5.11 5.30 5.43 8.27 6.25
.520 5.78 5.89 5.24 5.50 5.61 6.60 6.12
33 763.4086 6.00 5.91 5.48 6.26 6.18 6.24 5.72
420 5.99 5.94 5.60 6.22 6.08 6.20 5.60
442 6.02 6.02 5.64 6.17 6.06 6.20 5.68
455 6.10 5.98 5.85 6.32 6.39 6.12 5.66
464 6.09 5.99 5.718 6.21 6.28 6.38 5.76
483 5.96 6.05 5.80 6.29 6.23 6.17 5.87
.494 5.88 6.08 5.81 6.15 6.11 6.31 5.79
504 6.02 6.02 5.83 6.16 6.25 6.41 5.81
514 6.02 6.02 5.85 6.19 5.85 6.38 5.88
.525 6.13 6.15 5.98 6.40 5.61 6.23 5.98
34 118.355 5.76 5.88 5.97 6.12 6.16 5.00 5.96
372 5.68 5.83 5.98 6.41 6.11 5.20 5.90
.388 5.87 6.00 6.10 6.22 5.80 5.22 -
428 5.99 6.18 6.18 6.31 5.41 5.55 5.99
443 5.88 6.14 5.43 6.17 5.43 5.80 6.14
.470 — 6.01 4.82 6.16 5.32 5.94 —_
.485 5.92 6.14 5.10 6.21 5.59 5.92 5.86
499 5.93 5.93 4.99 6.21 5.45 5.99 5.82
.513 5.82 5.64 5.22 6.26 5.67 6.12 5.67
.526 5.86 5.22 5.16 6.04 5.62 5.98 5.80
540 5.99 5.22 5.37 6.47 5.77 6.35 5.71
34 120.471 5.95 4.96 6.11 6.17 6.11 5.67 5.56
484 5.81 4.95 6.12 6.14 6.07 5.75 5.60
497 5.96 5.03 6.03 6.33 6.14 5.78 5.73
.510 6.04 5.06 6.20 6.26 6.06 5.76 5.70
523 5.94 5.28 6.26 6.23 6.09 5.82 5.77
.536 5.95 5.19 6.28 6.18 6.09 5.97 5.57
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Table 9 (continued)

24610'(%0 + 13 14 15 16 17 18 19
34 120.551 5.68 5.25 5.94 6.24 6.15 6.00 5.66
564 5.63 5.34 5.40 6.33 6.13 6.05 5.75
579 5.04 5.28 4.88 6.24 6.16 6.12 5.92
34 121.401 5.84 5.78 6.12 6.30 5.44 5.02 6.31
412 5.91 5.95 - — 5.61 4.91 6.10
422 5.95 5.95 6.04 6.30 5.66 5.02 6.20
431 6.00 5.92 6.10 6.16 5.59 5.09 6.12
441 5.92 6.02 6.16 6.26 5.76 5.18 6.14
484 6.02 5.95 6.06 6.11 5.75 5.46 6.02
495 5.98 5.96 6.11 6.15 5.92 5.58 6.05
.505 5.88 5.97 6.07 5.96 5.96 5.66 6.12
517 6.00 6.14 6.12 6.19 5.94 5.63 6.14
528 5.73 5.94 6.12 6.04 5.92 5.74 6.07
.539 5.22 6.11 6.05 6.14 5.90 5.70 6.33
552 4.83 5.97 6.06 6.26 6.02 5.79 6.20
562 4.63 — — 6.08 6.08 5.73 6.12
594 4.86 6.06 6.14 6.10 6.06 5.94 6.16
605 5.11 — — - 6.00 5.83 —
34 122,404 — 5.00 5.92 5.94 6.06 — 5.714
416 5.74 5.08 6.29 5.04 5.96 5.43 565
431 6.04 5.22 6.17 6.15 5.88 5.04 5.68
34 126.433 5.07 5.68 5.94 5.86 6.00 6.16 6.06
34 131.415 5.80 5.56 5.96 4.94 6.17 6.26 6.34
34 487.347 5.58 5.58 6.14 6.20 5.97 5.97 6.22
.367 5.69 5.36 5.94 5.82 6.12 6.38 6.12
.385 5.99 4.96 5.26 5.32 6.06 6.30 6.12
397 5.82 4.90 4.92 4.98 — — 6.01
410 6.10 5.04 4.90 5.01 6.10 6.20 6.27
428 — 4.90 4.95 5.01 6.12 6.20 6.02
438 5.93 5.12 5.06 5.12 5.93 6.20 6.00
449 5.93 5.24 5.19 5.32 6.28 6.15 6.36
460 6.02 5.23 5.33 5.37 6.32 6.14 6.25
474 5.90 5.31 5.29 5.45 — 5.93 6.24
483 5.87 5.25 5.44 5.56 — 5.72 6.03
494 —_ 5.40 5.48 5.61 — 5.48 —
-508 6.04 5.55 5.47 5.78 — 5.34 -
518 6.04 5.59 5.61 5.82 — 5.37 —
34 488.530 5.91 6.09 5.30 5.71 5.93 5.56 6.11
.540 5.90 6.12 5.48 5.66 5.97 5.46 6.13
34 567.388 5.32 — 6.41 6.00 5.80 6.08 5.91
35 223.415 5.26 5.99 — 6.05 6.16 5.31 5.90
428 5.25 5.92 6.13 5.56 6.05 5.32 6.03
-441 5.37 6.05 6.21 5.32 6.00 5.43 6.00
467 5.32 5.97 6.17 4.95 5.64 5.55 5.99
490 5.64 6.04 6.19 5.22 5.57 5.72 6.10
503 5.62 6.07 6.20 5.33 5.33 5.77 6.11
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Table 9 (continued)
Py 40{)’0136 + 13 14 15 16 17 18 19
35 223.517 5.77 6.06 6.20 5.45 5.34 5.89 6.08
.530 5.97 6.07 6.24 5.49 5.47 5.93 6.26
546 5.79 6.04 6.11 5.69 5.45 5.98 6.11
573 5.67 5.95 6.14 5.75 5.45 5.89 6.05
35 224.454 5.49 5.12 6.00 5.54 6.10 5.29 5.90
472 5.54 5.16 6.23 4.92 6.30 5.35 5.66
485 5.59 5.19 6.14 4.95 6.10 5.44 5.70
499 5.62 5.27 6.15 5.02 6.08 5.62 5.73
512 5.60 5.32 6.32 \ 5.18 6.12 5.64 5.58
524 5.52 5.26 6.14 i 5.21 6.13 5.52 5.50
542 5.77 5.39 6.01 5.39 6.20 5.70 5.65
.556 5.70 5.56 6.12 5.53 6.16 5.79 5.48
.569 5.85 5.67 6.12 5.56 6.24 6.12 5.85
583 5.94 5.84 6.20 5.64 6.06 6.10 5.64
35 227.534 6.45 5.75 5.64 5.15 5.35 5.29 5.94
547 6.24 5.38 5.85 4.99 5.40 — 6.14
.560 6.27 5.18 5.86 5.02 5.36 5.45 6.14
573 5.76 4.82 — 5.16 5.56 5.67 5.98
.586 6.08 4.89 6.03 5.10 5.68 5.55 6.00
35 598.507 5.76 5.62 5.20 5.78 6.16 6.09 _—
524 5.88 5.77 5.34 5.81 5.98 6.26 6.19
537 5.89 5.90 5.40 5.96 5.58 6.38 6.32
35 600.363 6.03 5.64 6.21 6.13 5.52 5.04 6.38
.378 5.72 5.52 6.45 6.17 5.55 5.11 6.07
391 5.93 5.58 6.16 6.28 5.78 5.34 6.28
405 5.80 5.55 6.28 5.66 5.84 5.32 —
421 5.95 5.66 5.93 5.09 5.66 5.52 6.27
434 5.71 5.77 6.23 4.92 5.69 5.58 6.19
.446 5.87 5.68 6.05 4.98 5.83 5.66 6.07
501 5.74 6.05 6.07 5.36 6.09 6.10 5.90
525 6.03 6.14 6.16 5.54 5.97 6.07 5.75
35 603.369 5.80 5.18 5.86 6.35 5.96 6.38 6.15
.381 5.80 5.17 5.86 6.20 5.80 6.70 6.31
397 5.80 4.92 5.86 6.28 5.91 6.33 6.22
408 5.73 4.98 5.86 6.15 5.95 5.67 6.02
419 5.82 5.11 5.90 6.40 6.01 5.43 6.26
431 5.90 5.05 6.00 6.24 6.02 4.95 6.04
446 5.72 5.08 6.06 6.27 6.02 4.87 6.18
457 5.78 5.20 6.02 6.37 6.22 4.94 6.24
468 5.46 5.22 6.09 5.92 5.98 5.06 6.04
491 5.08 5.35 5.91 5.08 5.82 5.17 6.10
.507 4.94 5.34 6.30 4.94 6.04 5.39 6.14
35 920.444 4.96 5.87 6.05 6.23 6.22 5.99 5.65
467 5.36 5.97 5.97 6.11 6.22 6.05 5.67
487 5.67 — 5.77 5.92 6.04 5.51 5.72
504 5.42 5.97 6.08 6.12 6.02 5.38 5.86
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Table 9 (continued)

9 4610' (%'0 n 13 14 15 16 17 18 19
35 920.547 5.56 5.87 6.13 6.26 6.26 5.20 5.97
562 5.38 5.83 6.19 6.42 6.19 5.25 5.92
585 5.55 6.00 6.02 6.16 6.05 5.43 5.95
35 933.415 4.69 5.04 6.21 4.82 5.69 5.08 6.04
443 4.88 5.08 5.59 4.93 5.86 4.90 6.24
479 5.00 5.00 4.97 5.36 5.95 5.33 5.98
.503 5.11 5.11 4.89 5.44 5.67 4.89 5.90
515 5.50 _ 5.39 5.68 5.99 5.47 6.13
530 5.46 5.24 5.24 5.72 5.69 5.63 6.08
543 5.19 5.36 5.39 5.94 5.96 5.94 6.07
573 5.53 5.48 5.41 5.95 5.95 5.93 —
588 5.30 5.67 5.44 5.87 6.05 — 5.96
602 —_ —- 5.46 — - — 5.41
36 991.457 6.05 6.31 6.07 6.05 6.16 6.16 5.72
470 6.16 — 6.09 6.16 6.43 6.84 5.66
485 6.08 6.08 5.53 6.03 6.32 5.96 5.88
37 018.470 5.72 5.85 6.13 5.78 5.93 5.21 6.24
.483 5.86 5.78 6.27 6.05 5.92 5.15 6.06
496 5.82 5.66 6.27 — 6.09 5.34 6.14
510 5.68 5.92 5.86 6.08 6.05 5.58 6.24
523 5.70 5.99 5.15 6.00 6.12 5.58 6.18
537 5.70 5.90 4.90 5.96 6.02 5.73 6.18
550 5.77 5.92 4.96 5.91 5.71 5.64 6.19
563 5.50 - 5.03 6.42 6.16 5.78 6.12
577 5.95 5.81 5.24 6.08 6.24 5.67 6.12
.609 5.86 6.00 5.31 6.32 6.17 6.00 5.86
.623 6.22 6.04 5.40 — 6.12 5.94 6.06
.637 6.00 6.14 5.48 6.06 6.29 6.35 5.90
37 057.539 5.57 6.15 6.15 6.36 5.57 6.27 6.11
552 5.53 6.22 6.31 6.33 5.71 6.27 6.10
578 5.78 6.45 6.25 6.19 6.12 6.25 6.12
37 058.529 5.78 5.69 6.01 6.26 6.05 6.33 5.65
580 6.06 — 6.40 6.20 5.14 6.45 5.83
37 757.598 - 5.98 5.63 5.74 5.63 5.86 5.92
37 791.365 5.49 5.96 6.14 5.89 5.73 6.25 6.25
.380 5.72 5.91 5.61 5.93 5.56 6.33 6.13
394 5.71 5.93 5.08 5.98 5.42 6.21 6.04
424 5.86 5.94 4.88 6.15 5.37 6.20 6.03
439 5.84 6.05 5.11 6.16 5.42 6.38 6.20
454 5.64 6.19 5.20 6.19 5.47 6.29 6.06
469 5.73 5.96 5.32 6.30 5.54 6.34 6.20
483 5.65 5.60 5.28 6.35 5.65 6.11 6.02
497 " 5.60 5.33 5.52 6.27 5.69 5.75 6.10
519 5.77 5.13 5.60 6.21 5.70 5.00 6.16
.533 5.74 5.03 5.64 6.20 5.77 4.92 6.15
.549 5.72 4.99 5.66 6.26 5.81 5.07 5.86
563 5.76 5.12 5.80 6.26 5.86 5.12 5.73
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9 40%0%0 + 20 21 22 23 24 25 26
28 963.487 5.84 6.22 6.13 5.78 5.75 5.98 5.71
28 991.403 5.67 6.12 6.12 5.57 5.83 5.83 5.72

.416 5.91 6.15 6.19 5.64 5.75 5.75 5.81

430 5.75 6.14 6.04 5.60 5.78 5.60 5.63

522 6.10 5.76 5.04 5.54 5.84 4.47 5.64

.542 6.04 5.14 4.83 5.47 5.80 4.58 5.61

29 346.376 5.97 4.81 4.84 5.42 5.86 5.42 5.33
.392 6.40 5.18 5.21 5.26 5.91 5.66 5.61

29 719.549 6.21 6.33 5.70 5.70 5.38 6.09 5.90
560 6.21 6.18 5.85 5.72 5.58 5.93 5.89

29 720.546 6.22 6.32 5.92 5.54 5.92 5.94 5.30
.558 6.19 6.29 5.85 5.62 5.86 5.88 5.34

29 774.405 5.22 5.96 5.41 5.80 5.74 6.03 5.38
417 5.42 5.80 5.54 5.70 5.41 5.91 5.51

29 775.403 5.23 6.59 5.72 5.63 5.84 5.05 4.78
415 5.25 6.41 5.59 5.76 5.83 4.71 4.84

426 5.51 6.10 5.81 5.65 5.72 4.68 4.94

437 5.61 5.73 5.95 5.71 5.90 4.60 5.00

.447 5.64 5.60 5.97 5.83 5.97 4.89 4.95

30 052.462 5.01 5.28 6.00 5.77 5.28 5.01 5.87
474 5.06 5.46 6.00 5.79 5.31 5.20 5.80

489 5.29 5.48 6.18 5.71 5.43 5.17 5.82

.501 5.45 5.66 6.10 5.45 5.42 5.32 6.01

30 078.418 5.38 6.20 6.20 5.79 5.59 5.32 5.41
434 5.09 6.04 6.11 5.65 5.49 5.39 5.01

470 5.27 6.24 6.07 5.64 5.59 5.54 5.00

483 5.29 6.14 6.12 5.88 5.62 5.62 4.95

498 5.30 6.18 6.06 5.70 5.69 5.66 5.07

.509 5.51 6.53 5.95 5.60 5.69 5.69 5.11

521 5.70 6.21 6.01 5.79 5.79 5.91 5.16

536 5.79 6.20 5.66 5.58 5.70 5.79 5.20

.548 5.80 6.27 5.60 5.69 5.80 5.89 5.16

33 390.497 5.02 — 6.16 5.62 5.40 — 5.94
534 5.25 5.92 6.12 5.85 5.60 6.12 5.16

545 5.39 6.22 6.15 5.69 5.54 6.12 4.99

558 5.43 6.20 6.11 5.66 5.48 6.07 4.85

570 5.47 6.17 6.17 5.69 5.71 6.05 © 4.98

© .b86 5.74 6.24 6.26 5.81 5.55 5.97 5.18
33 420.424 4.97 6.23 6.72 5.66 5.66 6.16 5.06
438 5.21 6.26 6.32 5.81 5.81 5.75 4.97

450 5.29 6.16 6.19 5.83 5.68 5.19 4.91

476 . 5.24 6.18 6.18 5.74 5.80 4.75 5.04

487 5.48 6.35 6.09 5.74 5.74 4.90 5.31

.498 5.30 6.52 6.30 5.75 5.81 4.81 5.30

.510 5.45 6.35 6.22 5.90 5.85 5.05 5.26

523 5.78 — 5.78 5.76 6.00 5.14 5.25
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Table 9 (continued)

9 46% (]):())'0 - 20 21 22 23 24 25 26
33 421.385 5.24 5.89 6.00 5.50 5.89 5.96 5.92
442 5.35 6.02 6.26 5.68 6.00 4,78 5.95
454 5.30 6.21 5.99 5.68 6.00 4.86 5.90
465 5.27 6.13 5.92 5.66 6.05 4.94 5.92
4175 5.34 6.20 6.01 5.72 6.12 5.05 5.94
486 5.57 6.41 5.99 5.80 5.89 5.01 5.89
.497 5.47 6.30 5.67 5.67 5.75 5.28 6.00
535 5.70 6.51 5.05 5.79 5.32 5.52 6.10
.548 5.88 6.40 4.90 6.00 5.18 5.60 6.24
33 422.398 5.24 5.89 6.46 5.03 5.71 4,79 5.69
431 5.20 5.95 6.11 5.25 5.65 5.10 5.80
442 5.54 6.05 6.08 5.29 5.70 5.25 5.60
452 5.43 5.95 5.95 5.26 5.73 5.20 5.95
462 5.37 5.87 5.60 5.31 5.78 5.22 5.78
472 5.45 5.93 5.12 5.28 5.77 5.39 5.80
.483 5.54 6.30 5.29 5.22 5.78 5.26 5.92
493 5.72 6.26 5.14 5.54 5.73 5.38 5.85
508 5.69 6.41 4.95 5.41 5.92 5.46 5.83
520 5.76 5.91 5.00 5.43 5.78 5.64 5.91
33 763.406 5.65 6.29 5.45 5.65 5.65 5.78 5.80
420 5.69 6.10 5.57 5.77 5.80 5.77 5.97
442 5.73 — 5.73 5.75 5.75 5.88 5.99
455 5.92 6.35 5.94 5.71 5.81 5.98 6.03
464 5.89 6.23 5.84 5.52 5.80 6.01 5.99
483 6.06 6.25 5.94 5.51 5.87 6.06 5.87
.494 5.91 6.22 5.88 5.40 5.83 5.96 5.66
504 5.99 6.23 6.02 5.40 5.87 5.99 5.40
514 6.04 6.38 6.10 5.42 5.85 6.02 5.26
525 5.98 6.17 6.02 5.24 5.91 6.05 5.22
34 118.355 6.12 6.22 5.97 5.34 5.88 5.97 5.78
.372 5.98 6.25 5.90 5.20 5.77 5.94 —
.388 6.18 6.20 6.20 4.90 5.91 6.03 5.95
428 6.02 6.22 6.20 4.98 5.79 5.79 5.95
443 6.14 6.40 6.14 5.24 5.95 5.53 5.92
470 5.50 6.34 6.34 5.36 5.94 4.64 —
485 5.44 5.59 6.04 5.21 5.89 4.68 6.02
499 4.95 5.20 6.28 5.45 5.93 4.82 5.87
.513 4.80 4.98 6.18 5.47 5.84 5.00 5.99
526 4.92 4.92 — 5.68 5.57 4.92 —
.540 4.88 5.08 6.22 5.48 6.06 5.15 5.95
34 120.471 4.87 5.89 6.17 5.87 5.79 5.18 5.09
484 4.89 6.24 6.12 5.87 5.96 5.45 5.27
497 4.90 6.33 6.07 5.84 5.73 5.41 5.45
.510 5.06 6.38 5.98 5.86 5.82 5.55 5.38
523 5.19 6.36 5.61 5.86 5.80 5.52 5.36
.536 5.19 6.08 5.39 5.80 5.72 5.75 5.57
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9 40‘1)' (%0 5 20 21 22 23 24 25 26
34 120.551 5.20 5.59 5.25 5.77 5.94 5.66 5.50
564 5.50 5.15 5.18 5.86 6.02 5.78 5.52
579 5.55 4.90 5.00 5.83 6.00 5.83 5.83
34 121.401 5.87 6.30 — 5.14 5.04 5.07 —
412 5.79 — 6.40 5.18 5.09 5.09 6.08
422 5.53 6.56 6.28 5.18 5.14 5.27 5.92
431 5.32 6.16 6.15 5.24 5.03 5.24 5.96
441 5.10 6.14 6.16 5.38 5.18 5.46 5.85
484 4.95 6.26 5.80 5.46 5.34 5.65 5.86
495 5.10 6.52 5.67 5.51 5.26 5.64 5.98
505 5.28 6.21 5.48 5.59 5.44 5.67 5.96
BT 5.32 6.18 5.24 5.54 5.45 5.86 —
.528 5.30 6.22 5.14 5.54 5.42 5.74 5.92
.539 5.59 6.25 5.06 5.48 5.59 5.75 5.92
552 5.44 6.39 5.08 5.59 5.44 5.87 5.70
562 5.63 — 5.12 5.50 5.46 5.78 —
594 5.80 5.22 5.12 5.69 5.49 5.80 —
605 5.71 5.02 5.22 5.66 — — 4.83
34 122.404 5.76 6.12 5.95 5.72 5.84 5.48 —_
416 5.20 6.46 6.42 5.76 5.70 5.31 —_
431 4.87 6.17 6.08 5.76 5.76 5.50 5.71
34 126.433 5.45 5.85 5.47 5.78 5.84 6.00 5.08
34 131.415 5.98 5.06 6.22 5.85 5.30 4.86 —
34 487.347 6.14 5.41 5.84 5.74 5.88 5.92 5.99
.367 6.18 5.62 5.57 5.78 5.64 5.94 5.67
.385 6.03 5.74 5.26 5.79 5.91 5.99 5.30
.397 5.72 5.68 5.02 5.66 5.66 6.07 5.02
410 6.03 5.90 5.13 5.80 6.01 6.09 4.98
428 5.18 5.86 5.12 5.78 6.00 5.86 4.88
.438 4.79 5.93 5.30 5.64 5.93 5.95 5.02
449 4.89 6.09 5.32 5.60 6.20 6.05 5.10
460 4.86 6.12 5.37 5.37 6.02 6.10 5.10
474 4.97 6.06 5.41 5.42 5.90 5.90 5.19
483 5.02 6.01 5.61 5.24 5.83 6.09 5.23
494 5.19 — 5.64 5.21 5.78 5.92 5.38
.508 5.33 6.37 5.78 5.14 5.50 5.87 5.26
518 5.50 6.13 5.85 5.22 5.43 6.04 5.41
34 488.530 5.68 6.14 6.04 5.75 5.89 6.08 6.01
.540 5.78 6.18 5.92 5.77 5.76 5.82 5.78
34 567.388 5.98 5.93 5.45 5.39 5.74 5.20 5.89
35 223.415 5.77 6.12 6.16 5.09 5.67 5.93 5.50
428 5.92 6.20 6.14 5.09 5.62 5.92 5.64
441 5.81 6.10 6.20 5.17 5.59 5.94 5.59
467 6.02 6.14 5.69 5.22 5.71 5.86 5.60
490 6.06 6.35 5.27 5.29 5.80 6.04 5.79
.503 6.18 6.13 5.07 5.40 5.69 6.02 5.79
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J. D.

20

21

24

26

2 400 000 +

35 293.517 5.89 6.14 4.93 — 5.79 5.85 5.94
530 6.19 6.28 5.01 5.38 5.75 524 | 581
546 6.13 6.26 5.08 5.51 5.83 473 | 577
573 6.17 6.36 5.20 5.50 5.83 477 | 5.87
35 294.454 5.93 5.86 5.24 5.60 5.98 6.12 |  4.93
472 6.01 6.09 4.86 5.70 5.83 588 | 5.00
.485 6.06 6.04 4.81 5.85 5.59 5.44 5.14
.499 6.06 6.18 4.90 5.84 5.50 5.02 5.22
512 6.03 6.14 5.05 5.72 5.40 4.71 5.30
524 5.98 5.90 5.09 5.76 5.21 4.70 5.23
542 6.33 6.16 5.94 5.56 5.14 4.85 5.37
556 6.34 6.43 5.46 5.30 5.04 4.98 5.43
.569 6.39 6.39 5.56 5.23 5.10 5.15 5.51

.583 6.36 6.22 5.59 5.06 5.17 5.32 —
35 227.534 6.45 5.88 6.26 5.18 6.21 6.04 5.62
547 6.28 6.44 5.90 5.12 6.12 5.70 5.51
560 6.60 5.87 6.42 5.05 6.06 6.06 5.67
573 6.04 6.28 5.94 1.97 5.78 5.78 5.51
.586 6.03 5.90 5.88 4.85 6.21 5.84 5.76
35 598..507 6.26 6.45 5.14 5.14 6.06 4.94 6.06
524 6.26 6.27 5.07 5.27 5.99 5.15 6.16
537 6.10 6.00 5.04 5.14 6.20 5.32 6.20
35 600.363 6.34 5.71 6.31 5.24 6.01 5.88 5.72
.378 6.20 5.64 5.75 5.04 5.84 5.02 5.38
.391 6.28 5.87 5.93 5.36 5.78 4.73 5.10
.405 6.62 5.88 5.68 5.42 5.92 4.73 4.78
421 6.08 5.90 5.46 5.46 5.93 4.86 1.93
434 5.88 5.66 5.10 5.32 5.73 5.05 5.10
446 6.07 5.87 4.95 5.57 5.87 5.17 5.04
501 6.07 6.10 5.23 5.47 5.88 5.41 5.26
525 5.75 6.47 5.52 5.75 5.90 5.41 5.52
35 603.369 6.38 5.15 5.01 5.42 5.16 5.20 5.20
.381 6.50 5.33 5.00 5.66 5.25 5.55 5.14
.397 6.46 5.34 5.24 5.57 5.32 5.47 4.89
.408 6.15 5.39 5.27 5.41 5.30 5.50 4.92
419 6.21 5.67 5.56 5.54 5.38 5.54 5.11
431 6.06 5.65 5.52 5.58 5.49 5.82 5.05
446 6.06 5.72 5.53 5.47 5.32 5.84 5.08
457 5.91 5.78 5.59 5.57 5.47 5.94 5.15
468 5.60 5.67 5.79 5.57 5.46 5.92 5.20
491 5.37 5.71 5.87 5.58 5.42 5.87 5.37
. 507 5.18 5.94 5.94 5.77 5.51 5.77 5.48
35 920.444 4.91 6.17 6.11 5.80 4.86 5.79 5.39
487 5.24 6.22 6.00 5.76 5.15 5.87 5.67
487 5.46 5.62 — 5.62 5.34 5.70 5.85
504 5.66 5.26 5.91 5.42 5.08 5.66 5.73
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P 4(%'5());, 4 20 21 22 t 23 24 25 26
35 920.547 5.80 4.96 5.40 | 5.37 5.29 5.77 5.53
562 5.98 5.13 5.00 | 5.20 5.13 5.38 5.62
585 5.95 5.12 4.64 ‘\ 5.12 5.21 4.47 5.66
35 933.415 5.93 4.79 5.84 | 3.66 5.82 5.84 5.22
443 6.18 4.93 5.99 3.71 5.83 6.01 5.14
479 6.10 5.43 5.95 5.67 5.74 5.84 5.47
503 5.86 5.30 5.83 5.56 6.00 5.88 5.27
515 6.16 5.80 5.89 5.68 5.99 5.85 5.41
530 6.29 5.66 5.74 | 5.86 6.08 5.30 5.49
543 — 5.81 540 | 5.90 — 4.52 5.36
573 5.88 5.95 4.97 5.85 5.98 4.64 5.62
588 5.61 6.01 5.03 5.62 5.72 4.88 —
.602 5.68 6.17 4.88 5.96 5.66 4.80 —
36 991.457 5.84 6.30 5.63 5.72 6.13 6.13 —
470 6.09 6.61 6.32 5.91 6.16 6.43 5.61
485 5.96 6.16 — 5.83 5.93 6.17 5.60
37 018.470 5.70 6.20 6.13 5.04 5.82 5.01 5.61
483 5.82 6.30 6.21 5.04 5.81 4.66 5.86
.496 6.02 6.49 — 5.11 5.75 4.74 5.78
510 5.97 5.84 6.22 5.14 5.76 5.02 5.86
523 6.01 5.38 6.04 5.29 5.70 5.04 5.80
537 5.75 5.03 6.03 5.16 5.57 5.32 5.62
550 6.13 5.08 6.11 5.36 5.92 5.20 5.68
.563 5.90 5.06 — 5.52 6.08 5.31 5.74
BT 6.10 5.20 6.16 5.47 6.02 5.62 5.95
609 6.20 5.48 5.92 5.48 5.98 5.60 5.88
623 6.27 5.61 6.06 5.72 5.84 5.94 5.99
637 6.03 5.82 5.77 5.58 6.00 6.00 5.96
37 057.539 6.21 6.41 6.33 5.95 5.47 6.05 5.97
.552 6.16 6.39 6.06 5.65 5.57 5.75 6.01
578 5.98 6.40 6.25 5.84 5.34 6.29 6.09
37 058.529 6.05 6.29 6.19 5.55 6.01 5.93 5.78
580 6.15 6.29 6.36 5.73 6.36 6.40 6.15
37 757.598 — 5.00 6.11 5.88 5.88 5.70 —
37 791.365 6.25 6.21 4.86 5.25 5.60 4.49 5.69
.380 6.26 6.16 5.11 5.46 5.81 4.45 5.67
.394 6.25 6.11 5.27 5.41 5.85 4.77 5.68
424 6.27 6.23 5.38 5.48 5.60 4.71 5.80
439 6.58 6.24 5.54 5.60 5.91 5.07 5.87
454 6.22 6.29 5.47 5.60 5.60 4.95 6.06
469 6.24 6.34 5.63 5.66 5.93 5.19 6.02
483 6.02 6.30 5.60 5.65 5.69 5.34 5.74
.497 6.22 6.28 5.60 5.55 5.75 5.40 5.81
519 6.27 6.21 5.98 5.85 5.90 5.64 5.90
533 6.28 6.23 5.82 5.71 5.90 5.68 5.90
.549 5.62 6.20 5.98 5.66 5.92 5.77 5.86
563 5.02 6.34 6.03 5.86 6.18 5.82 6.09
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Table 9 (continued)

2 46]0' 0%‘0 + 27 28 31 32 33 34 35
28 963.487 5.90 5.75 4.30 5.80 5.60 5.10 6.07
28 991.403 5.96 4.88 4.60, 5.44 5.67 5.54 6.18

416 5.96 4.90 4.40 5.28 5.64 5.34 6.06
430 6.06 4.80 4.53 5.29 5.71 5.22 6.17
522 5.97 4.81 — — 5.45 5.26 6.03
.542 6.12 5.06 — 4.15 5.53 5.45 6.05
29 346.376 5.97 5.45 5.09 4.96 5.52 5.69 5.97
*392 6.09 5.66 5.15 — 5.85 5.57 6.14
29 719.549 5.11 5.24 4.91 5.67 5.55 5.88 6.21
560 5.01 5.30 4.75 5.72 5.30 5.79 6.04
29 720.546 6.04 5.39 5.21 5.51 5.85 5.21 6.07
.558 5.88 5.26 5.26 5.36 5.79 5.41 5.97
29 774.405 6.13 5.55 5.33 5.61 5.58 6.28 5.38
417 6.06 5.60 5.45 5.85 5.60 6.22 5.76
29 775.403 5.98 5.63 4.87 5.48 5.43 5.63 5.11
415 5.94 5.47 4.90 5.49 5.49 5.76 5.20
426 5.94 5.28 5.13 5.65 4.51 5.81 5.19
437 6.10 5.17 5.14 5.71 5.61 5.82 5.39
447 5.97 4.98 5.07 — 5.64 5.83 5.36
30 052.462 6.52 5.83 5.23 5.53 5.92 6.13 5.79
474 6.00 5.85 5.26 5.88 5.83 6.14 5.92
489 5.60 5.87 5.14 5.65 5.99 6.35 5.71
501 5.48 5.71 5.16 5.59 5.87 6.06 5.97
30 078.418 6.01 5.88 5.41 5.17 5.32 5.79 5.72
434 5.94 5.79 5.05 5.30 5.39 5.81 5.71
470 5.97 5.52 4.38 5.49 5.59 5.91 5.64
.483 6.08 5.25 4.44 5.39 5.50 5.94 5.76
498 5.98 5.03 4.54 5.36 5.64 6.11 5.78
.509 6.20 4.95 4.73 5.66 5.74 5.95 5.77
521 6.09 5.02 4.78 5.68 5.85 6.05 5.91
.536 5.73 4.98 4.79 5.50 5.98 6.08 5.89
.548 5.49 4.90 4.97 5.69 5.75 6.16 5.84
33 390.497 5.84 5.92 5.33 5.49 5.38 5.98 6.07
534 5.65 5.40 5.37 5.79 5.59 6.00 5.74
.545 5.80 5.25 5.29 5.61 5.64 6.02 5.69
.558 5.79 4.99 5.35 5.52 5.55 6.07 5.59
.570 5.87 5.07 5.36 5.76 5.69 6.03 5.69
.586 5.97 5.15 5.44 5.88 5.81 6.15 5.48
33 420.424 6.03 5.52 6.15 5.00 5.40 5.63 5.34
438 5.95 5.93 5.73 4.75 5.49 5.61 5.61
450 5.58 5.80 5.62 4.59 5.60 5.58 5.50
476 5.26 5.96 5.26 4.63 5.59 5.37 5.48
487 5.19 5.93 5.07 4.80 5.48 5.48 5.74
.498 5.07 5.77 4.69 4.79 5.55 5.43 5.66
.510 5.16 5.90 4.64 4.94 5.81 5.57 5.85
.523 5.25 5.76 4.46 4.81 5.74 5.40 5.86



MESSIER 3

Table 9 (continued)

159

J.D.
2 400 000 + 27 28 31 52 33 34 35
33 421.385 5.92 5.50 5.62 5.62 4.82 5.92 5.36
442 6.19 5.73 5.64 4.60 5.16 6.00 5.21
454 6.00 5.17 5.49 4.53 5.17 5.88 5.37
.465 6.07 5.76 5.38 4.60 5.10 6.03 5.34
475 6.08 5.84 5.37 4.62 5.20 6.01 5.29
.486 6.00 5.99 5.05 4.66 5.36 6.02 5.45
497 6.04 5.96 5.35 4.81 5.35 5.77 5.53
.535 6.12 6.12 5.66 5.27 5.74 5.65 5.63
.548 6.03 5.88 5.53 5.18 5.70 5.44 5.82
33 422.398 5.79 5.79 5.36 5.46 5.92 6.18 6.09
431 6.01 6.08 5.36 4,17 4.90 6.03 5.93
442 5.99 5.93 5.51 4.67 4.85 6.01 5.45
452 5.95 5.92 5.40 4.51 4.86 6.23 5.26
462 6.09 6.09 5.34 4.76 4.92 6.02 5.10
472 5.91 6.15 5.42 4.88 5.12 6.02 5.15
483 6.27 5.90 5.49 4.85 5.02 6.27 5.02
493 5.92 5.76 5.51 4.99 5.21 6.20 5.14
.508 5.85 5.80 5.30 4.95 5.19 6.08 5.16
.520 6.12 5.86 5.50 5.06 5.19 5.86 5.33
33 763.406 5.48 5.12 5.63 5.23 5.48 5.82 5.92
420 5.53 5.23 5.45 — 5.57 5.85 6.04
442 5.70 5.33 5.72 5.52 5.60 5.90 5.95
455 5.717 5.39 5.71 5.71 5.75 5.98 6.07
464 5.80 5.55 5.11 5.87 5.7 6.05 6.18
.483 5.78 5.55 5.58 5.62 5.71 6.05 6.19
494 5.81 5.55 5.62 5.59 5.68 5.94 6.24
504 5.87 5.76 5.50 5.59 5.83 6.08 6.00
514 5.88 5.68 5.57 5.95 5.85 6.12 6.16
.525 5.96 5.72 5.51 — 5.84 6.02 6.07
34.118.355 5.37 — — — — 5.712 5.76
372 5.68 —_ — — — 5.66 5.66
.388 5.36 5.93 — — 4.92 5.59 5.56
.428 5.69 6.02 5.08 4.66 5.15 5.85 5.55
443 5.88 5.80 5.43 4.85 5.49 5.97 5.49
470 5.90 — 5.76 5.03 — — 5.32
485 5.81 5.69 5.32 5.13 5.59 5.92 5.59
499 5.87 5.82 5.06 5.33 5.49 6.16 5.55
513 5.84 5.67 4.76 5.11 5.43 6.23 5.60
526 — 5.62 4.41 5.34 5.60 — 5.65
.540 6.09 5.80 4.34 5.55 5.66 6.09 5.68
34 120.471 5.95 5.18 5.14 5.34 4.96 5.06 —
484 6.10 4.89 — — 5.12 5.21 5.81
497 6.14 4.83 5.26 5.22 5.07 5.23 5.80
510 6.14 4.91 5.29 5.42 5.35 5.35 5.59
.523 6.09 4.85 5.33 5.36 5.36 5.36 5.49
.536 6.00 4.94 5.19 5.24 5.39 5.33 5.54
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Table 9 (continued)

2 461)‘ J());) + 27 | 28 31 32 33 34
|
1 !

34 120.551 5.87 4.89 5.46 5.46 5.43 5.50
564 5.61 4.97 5.18 — 5.55 5.69
579 5.22 5.04 — — 5.66 5.55
34 121.401 5.93 5.60 5.20 4.81 5.84 6.02
412 5.95 5.50 5.00 5.09 5.84 6.28
422 5.95 5.32 4.78 5.08 5.86 6.12
431 5.92 5.16 4.64 5.03 5.86 6.22
441 5.88 4.83 4.53 5.14 5.65 6.43
484 6.02 4.95 4.61 5.59 4.79 6.16
495 5.96 4.98 4.60 5.40 4.77 6.00
505 5.97 5.18 4.77 5.35 4.93 5.97
517 6.06 5.21 4.77 5.65 5.05 5.86
528 5.95 5.18 4.77 5.57 5.04 5.69
.539 6.02 5.35 — — 5.16 5.70
552 6.03 5.34 — — 5.06 5.19
562 — 5.37 — — 5.19 5.09
594 — 5.33 — — 5.19 5.06
605 — — _ — — 5.14

34 122.404 5.40 _ — — 5.77 —
416 r 533 4.92 5.36 5.00 5.74 5.94
431 5.59 5.00 5.35 5.16 5.93 6.08
34 126.433 5.28 5.88 5.47 5.22 5.80 6.08
34 131.415 5.98 5.49 4.86 5.41 5.68 6.08
34 487.347 5.78 5.76 4.77 5.94 5.90 5.90
.367 5.92 5.80 4.94 5.57 5.91 6.08
2385 L6068 5.44 5.02 5.89 5.91 5.91
.397 5.94 5.86 5.04 5.59 5.66 6.02
410 6.14 6.00 5.22 5.38 6.18 6.12
498 5.86 — — 4.83 — 5.93
433 5.93 5.82 5.12 4.80 5.82 © 6.19
449 .12 5.85 5.27 4.79 6.00 6.12
460 6.16 5.97 5.97 4.72 5.87 5.91
AT4 — 5.76 5.25 4.93 5.64 5.70
483 5.98 6.01 5.22 4.90 5.59 5.86

494 6.00 5.84 5.30 4.95 5.73 —
.508 6.06 — 5.30 4.97 5.45 6.18
518 5.94 6.02 5.39 5.04 5.43 5.92
34 488.530 L 5.89 5.35 4.82 — 5.75 6.09
.540 ' 5.80 5.11 4.88 5.44 5.71 5.92
34 567.388 L 5.96 5.89 5.54 5.70 5.20 5.85
35 223.415 L 5.82 5.65 5.43 5.51 5.23 5.95
428 I 5.90 5.72 5.20 5.40 5.32 6.02
441 | 6.00 5.81 5.63 550 | 5.28 6.07
A67 | 5.84 5.71 5.32 5.53 ;  5.32 6.10
490 | 6.02 5.94 5.43 549 | 5.57 8.04
503 L 6.02 5.78 5.37 502 | 5.54 6.24
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240‘{)'(%0 + 27 28 31 32 33 34 35
1
35 223.517 6.06 5.83 5.20 |  4.63 5.55 6.08 6.06
530 6.07 5.75 5.38 4.52 5.53 6.32 5.93
.546 6.11 5.79 5.42 4.68 5.51 6.05 5.91
573 5.87 5.83 5.55 4.88 5.65 5.50 6.05
35 224.454 5.60 5.88 5.19 5.56 5,26 6.02 5.81
472 5.57 5.66 5.30 5.57 5.18 6.11 5.75
485 5.64 5.74 5.34 5.31 5.19 6.32 5.88
499 5.87 5.84 5.38 4.93 5.36 6.12 5.89
512 5.72 5.82 5.45 4.45 5.24 6.10 5.96
524 5.72 5.72 5.33 4.56 5.26 6.14 5.72
542 5.77 5.74 5.37 5.02 5.41 6.24 5.92
.556 5.81 5.53 5.39 4.85 5.34 6.08 5.88
.569 5.90 5.48 5.46 4.98 5.56 6.45 5.94
.583 5.84 5.27 5.59 — 5.54 6.00 6.06
35 227.534 6.09 5.40 5.40 4.87 6.12 5.26 5.40
547 6.08 5.40 5.90 4.82 5.92 5.26 5.35
560 6.06 5.78 5.54 5.11 5.78 5.36 5.60
573 6.09 5.63 5.51 5.08 5.23 5.28 5.65
.586 6.32 5.71 5.55 5.48 5.34 5.37 5.58
35 598.507 5.44 5.76 5.86 4.48 5.30 5.80 5.88
.524 5.75 5.81 5.61 4.58 5.61 6.02 5.96
.537 5.90 5.88 5.58 4.60 5.39 6.18 5.82
35 600.363 5.88 5.97 5.82 5.52 5.72 6.12 5.74
.378 5.68 5.72 5.47 5.40 5.66 5.84 5.57
.301 5.93 5.76 5.49 5.58 6.07 5.95 5.67
.405 6.08 5.66 5.36 5.50 5.90 6.00 5.80
421 6.08 5.75 5.62 @ 5.64 5.93 5.86 5.50
434 5.88 5.58 573 |  5.58 5.86 6.25 5.62
.446 6.07 5.87 5.64 5.62 5.80 6.25 5.59
501 6.29 5.88 5.10 4.55 5.16 5.93 5.74
525 6.03 5.88 4.50 4.88 5.10 5.02 5.88
35 603.369 6.03 5.78 — 1 — 5.72 5.01 6.08
.381 6.14 5.69 - — 5.90 5.20 6.08
.397 5.95 5.49 5.26 5.66 5.66 5.24 5.84
.408 5.95 5.32 4.92 — 5.80 5.22 6.04
.419 6.03 5.33 4.66 5.60 5.85 5.52 6.06
.431 6.22 5.28 4.60 5.38 5.90 5.46 6.00
446 6.02 5.19 4.74 4.73 5.82 5.45 5.96
457 6.04 5.12 4.55 4.61 5.87 5.59 6.06
468 6.00 4.93 4.59 4.76 5.83 5.67 6.01
.491 6.08 5.00 4.75 4.74 5.91 5.64 5.81
.507 6.12 5.04 4.74 4.88 5.80 5.86 5.94
35 920.444 5.07 5.38 5.95 6.00 5.13 5.03 5.64
467 5.28 5.53 5.70 5.53 5.20 5.36 5.70
.487 5.23 5.86 5.08 4.29 5.36 . 5.62 5.72
.504 5.26 5.53 — — 5.30 i 5.50 5.66

11
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Table 9 (continued)

2406 000 + 27 28 31 32 33 34 35
35 920.547 5.49 5.56 4.87 5.20 5.48 5.56 5.94
562 5.51 5.38 4.94 5.20 5.38 5.62 5.92
585 5.60 5.05 5.05 5.60 5.30 5.60 6.18
35 933.415 5.82 4.72 5.22 5.12 5.17 5.91 6.04
443 5.88 5.03 5.45 5.27 5.82 5.67 6.11
479 5.95 5.22 5.33 5.50 4.62 5.93 5.95
.603 5.67 5.17 — 5.24 4.56 5.93 5.88
515 5.80 5.29 — 5.50 4.48 5.85 5.95
530 5.78 5.32 5.35 5.60 4.57 6.08 6.06
.543 - — — — 4.57 5.96 5.63
573 5.78 — 5.37 5.35 4.97 5.79 5.41
.588 — — — 5.59 5.00 5.65 5.42
602 — — — — — 6.08 5.34
36 991.457 5.86 5.69 5.20 4.80 5.54 6.13 5.56
470 6.19 6.09 5.36 5.09 5.96 6.11 5.53
485 6.08 5.68 5.03 5.22 5.93 6.08 5.33
37 018.470 5.57 6.08 5.75 5.47 5.78 5.19 5.91
483 5.82 5.84 5.46 5.69 5.92 5.28 5.98
496 5.66 5.93 — — 5.78 5.21 6.10
.510 5.70 6.09 5.80 5.31 5.95 5.29 6.04
523 5.95 5.99 5.64 5.57 6.06 5.44 6.00
537 5.67 — 5.21 5.89 5.88 5.40 5.88
.550 5.74 5.90 5.53~ 5.27 5.57 5.57 5.80
.563 5.91 6.08 5.36 — 5.56 5.62 5.98
577 5.84 5.76 5.51 5.47 4.93 5.81 5.79
.609 6.05 5.31 5.48 5.51 4.86 5.84 5.44
623 5.97 — 5.32 — 5.07 5.89 5.46
.637 6.08 5.58 4.88 — 5.24 5.92 5.55
37 057.539 6.05 6.20 4.73 — 5.34 5.31 6.01
.552 6.39 — 4.14 — 5.31 5.22 6.10
578 6.09 — 4.41 — 5.69 5.28 6.09
37 058.529 6.05 6.12 5.78 — 4.78 6.05 5.85
580 — 5.79 5.79 — 5.26 6.48 6.02
37 757.598 — 5.23 — — 4.98 5.20 6.08
37 791.365 5.31 4.66 5.74 5.96 5.20 5.89 6.21
.380 5.18 4.34 5.91 — 5.46 5.93 5.93
394 5.12 4.30 5.75 5.63 5.60 5.97 6.03
424 5.25 4.31 5.59 4.95 5.54 6.02 5.86
439 5.42 4.20 5.72 — 5.77 6.20 6.05
.454 5.15 4.54 5.53 5.11 5.57 5.99 6.32
469 5.43 4.66 5.67 — 5.70 6.07 6.02
483 5.24 4.95 5.47 5.06 5.86 6.13 6.09
497 5.34 4.87 5.68 5.11 5.56 6.00 5.95
519 5.53 5.10 5.87 5.45 5.90 6.19 5.90
.533 5.64 5.15 5.60 5.44 5.77 6.07 5.74
549 5.66 5.24 5.57 5.25 5.92 6.16 5.60
563 5.86 5.38 5.33 5.54 5.86 6.23 5.60
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9 4(;Td (])?)0 + 36 37 38 39 40 41 42
28 963.487 6.07 5.49 6.22 5.84 5.30 5.75 5.34
28 991.403 6.02 5.89 6.07 6.10 6.23 5.69 5.78

416 6.04 5.98 5.89 5.96 6.06 6.19 4.81
430 5.78 5.99 5.99 6.00 6.37 6.06 4.30
522 5.16 5.94 6.15 6.04 6.31 6.20 —
542 4.82 5.54 5.92 6.08 6.45 6.31 4.60
29 346.376 5.77 5.57 6.24 5.39 5.69 5.79 5.09
.392 5.99 5.54 6.07 5.49 5.69 5,75 5.49
29 719.549 5.97 6.09 5.94 6.02 6.16 6.56 5.70
.560 5.95 6.04 5.93 6.14 6.14 6.20 5.55
29 720.546 5.57 6.02 5.67 6.04 6.38 6.22 5.15
.558 5.60 5.97 5.76 6.05 6.24 6.21 5.06
29 774.405 6.19 6.00 6.16 5.64 5.74 6.24 5.39
417 5.85 6.06 6.06 5.64 5.88 6.65 5.24
29 775.403 6.16 5.98 5.98 5.98 5.21 6.20 5.05
415 6.09 6.00 6.00 5.80 5.44 6.21 5.13
426 6.04 6.04 5.97 5.74 5.19 6.39 5.16
437 5.88 6.05 6.12 5.71 5.39 6.70 5.37
447 6.08 5.92 6.00 5.56 5.60 6.65 5.33
30 052.462 6.10 5.79 5.66 6.29 6.03 6.57 5.71
474 6.00 5.46 5.49 6.23 6.21 6.46 5.79
.489 6.09 5.57 5.22 6.30 6.07 6.30 5.57
501 6.22 5.59 5.13 5.82 6.15 6.17 5.84
30 078.418 5.32 5.67 6.03 5.29 6.01 6.18 5.67
434 5.44 5.76 5.98 5.27 6.08 6.04 5.49
470 5.64 5.91 6.13 5.49 6.17 6.11 5.40
483 5.62 6.00 6.02 5.55 6.39 6.39 5.58
498 5.69 5.85 6.00 5.49 6.07 6.27 5.25
509 5.69 6.11 6.22 5.66 6.09 6.19 4.85
521 5.81 6.01 6.24 5.68 6.07 6.24 4.66
536 5.89 6.04 6.18 5.63 6.22 6.10 4.29
.548 5.84 5.96 6.04 5.78 6.36 6.58 4.43
33 390.497 6.07 5.59 6.04 6.30 6.07 6.02 5.01
534 6.27 5.76 5.90 6.27 6.12 6.15 4.35
545 6.22 5.93 5.98 6.22 6.51 6.66 4.56
.558 6.22 5.81 5.74 6.20 6.24 5.98 4.61
570 6.17 5.87 5.64 6.39 6.39 6.13 4.49
.586 5.55 6.05 5.53 6.24 6.24 — 4.94
33 420.424 6.23 5.66 6.00 6.23 6.55 5.89 5.92
438 6.26 5.68 6.10 6.15 6.36 5.97 5.70
.450 6.18 5.50 6.16 6.19 6.16 5.97 5.70
476 6.07 5.45 6.41 6.31 5.62 6.55 5.66
487 6.05 5.68 6.18 6.11 5.36 6.30 5.59
.498 6.12 5.50 6.46 6.37 5.18 6.10 5.52
510 6.22 5.45 6.34 6.14 5.19 6.39 6.05.
.523 6.09 5.45 — 6.31 5.00 — —_

11*
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Table 9 (continued)
J. D - . ; -

2 460 000 - 36 37 33 30 40 a 42

33 421.385 5.89 5.76 5.43 5.89 6.14 5.90 5.31
442 6.07 5.56 5.73 5.92 6.09 6.05 5.46
454 6.00 5.47 5.77 5.99 6.30 6.28 5.62
.465 6.05 5.42 5.82 6.11 6.27 6.30 5.34
475 6.10 5.52 5.90 6.10 6.13 6.01 5.37
486 6.26 5.39 5.97 6.15 6.17 6.02 5.45
497 6.21 5.37 6.04 6.15 6.13 6.32 5.37
.535 6.35 5.63 6.18 6.13 6.35 7.01 5.66
.548 6.20 5.63 5.98 6.10 6.20 — 5.60

33 422.398 5.74 5.57 5.03 5.27 5.99 6.18 4.67
431 6.01 5.42 5.17 5.47 6.08 6.27 5.04
442 5.76 5.54 5.32 5.63 6.25 6.25 4.70
452 5.95 5.46 5.23 5.54 6.29 8.29 4.76
462 5.81 5.35 5.22 5.60 6.53 6.15 4.89
472 5.96 5.39 5.19 5.72 6.25 6.30 4.75
.483 6.27 5.46 5.54 5.78 6.29 6.42 4.75
493 5.98 5.63 5.51 5.73 6.17 6.15 4.96
.508 6.11 5.51 5.41 5.74 6.34 6.36 4.90
520 6.03 5.56 5.50 5.72 6.32 5.91 4.93

33 763.406 5.75 5.65 5.53 6.04 6.12 5.94 5.58
420 5.72 5.48 5.50 5.99 6.13 6.14 5.82
442 5.79 5.43 5.60 5.72 6.12 6.04 5.64
455 5.94 5.41 5.69 5.55 6.21 6.40 5.66
464 5.84 5.49 5.71 5.38 6.21 6.23 5.78
483 5.98 5.44 5.71 5.23 6.30 6.45 5.06
494 5.96 5.47 5.76 5.26 6.35 6.30 4.79
504 6.12 5.50 | 5.72 5.27 6.21 6.02 4.52
514 6.12 5.55 | 5.80 5.23 6.10 6.28 4.59
525 6.05 5.56 ! 5.71 5.30 5.70 6.61 4.79

34 118.355 6.36 6.01 5.76 6.12 5.82 — —
372 5.99 6.02 5.90 6.20 5.84 — —
.388 6.24 5.99 5.84 6.20 5.84 — —
428 4.84 5.88 5.85 6.22 6.02 5.79 5.01
443 4.88 5.68 5.98 6.06 6.04 5.90 543
470 5.08 5.36 6.01 5.94 6.20 6.20 —
.485 5.10 5.36 6.02 5.92 6.16 6.34 5.59
499 5.20 5.40 6.06 6.28 6.32 6.06 —
513 5.30 5.43 6.21 6.18 6.18 6.23 5.73
526 5.32 5.45 6.12 6.44 5.98 — —_
.540 5.51 5.51 5.95 6.17 6.37 6.42 5.40

34 120.471 6.23 5.36 5.22 5.53 5.36 6.16 —
484 6.14 5.57 5.33 5.55 5.47 — —
497 6.09 5.45 5.41 5.73 5.54 — —
.510 6.19 5.51 5.38 5.76 5.59 6.19 5.60
.523 6.07 5.52 5.55 5.82 5.67 6.02 5.06
.536 6.13 5.70 5.64 5.72 5.72 6.19 4.66
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D

9 40‘{,'00'0 + 36 37 38 39 40 41 42
34 120.551 6.27 5.75 5.62 5.75 5.80 6.36 4.40
564 6.27 5.84 5.78 5.81 5.86 5.99 4.22
579 5.86 5.88 5.96 5.98 5.96 6.12 4.46
34 121.401 5.93 5.48 6.05 5.95 6.31 6.00 —
412 6.17 5.48 6.10 5.98 6.22 6.32 -
422 5.95 5.40 6.24 6.14 6.16 6.14 —
431 5.96 5.37 5.99 5.99 6.30 6.04 —
-441 6.06 5.35 6.14 6.10 6.22 6.10 —
484 6.06 5.46 6.19 6.06 5.59 6.09 —
-495 6.10 5.58 6.05 6.05 5.40 6.17 —
505 6.16 5.59 5.97 5.98 5.10 5.76 —
517 6.12 5.68 6.06 5.94 5.14 6.12 —
.528 6.04 5.66 5.89 5.78 5.14 6.02 —
-539 6.08 5.70 5.82 5.61 5.19 — —
.552 6.16 5.81 5.44 5.32 5.19 — —
562 6.01 5.70 5.30 5.30 5.24 — —
594 6.12 5.99 5.33 5.33 5.49 — 4.62
605 — 6.00 5.217 5.30 5.47 — —
34 122.404 5.80 5.42 — 6.01 - - —
416 5.62 5.33 6.00 5.84 5.96 — 4.76
431 5.71 5.29 6.00 5.98 6.15 6.10 4.87
34 126.433 6.13 — 5.94 5.78 5.84 5.82 4.84
34 131.415 6.60 — 6.10 6.10 5.52 5.41 —
34 487.347 5.47 5.65 5.97 5.20 5.90 5.44 5.62
-367 5.69 5.64 6.07 5.20 6.14 5.36 5.76
-385 5.79 5.71 5.91 5.22 5.96 5.30 5.99
397 5.68 5.66 5.88 5.33 5.88 5.20 5.80
410 — 5.92 5.92 5.38 5.92 5.32 5.76
428 5.89 5.95 5.98 5.61 6.11 5.74 —
438 5.82 5.93 5.93 5.46 6.11 5.25 5.78
-449 5.93 6.05 6.13 5.60 6.11 5.67 5.77
.460 6.06 5.97 6.02 5.66 6.40 5.73 5.89
474 6.06 6.07 — 5.60 6.04 5.64 5.72
483 5.83 6.01 6.06 5.74 6.08 5.54 5.70
494 6.03 6.14 6.43 5.85 6.20 5.60 —
.508 6.00 5.94 6.08 6.12 6.17 5.57 5.47
518 6.05 5.95 6.00 5.73 6.12 5.85 6.02
34 488.530 5.97 5.59 6.17 5.15 6.34 6.08 5.23
.540 5.82 5.54 5.88 5.06 6.01 5.85 5.59
34 567.388 6.12 5.70 6.10 5.89 6.19 5.29 4.86
35 223.415 5.74 5.93 6.07 6.18 6.18 5.95 5.23
428 5.72 5.92 6.13 6.13 6.26 6.37 5.49
441 5.81 5.89 6.10 6.00 6.15 6.19 5.50
467 5.97 5.51 6.16 5.80 5.46 6.30 5.78
-490 6.01 5.43 5.92 5.62 5.02 6.30 5.51
503 6.02 5.47 6.02 5.54 5.07 6.38 5.64
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1.D.
2 400 000 - 36 37 38 39 40 4a 42
35 223.517 5.96 5.41 6.07 5.60 5.14 6.14 5.01
.530 6.01 5.38 6.19 5.58 5.24 6.34 4.64
.546 6.08 5.38 6.03 5.51 5.36 6.08 4.33
573 6.07 5.48 6.07 5.52 5.52 6.15 4.40
35 224.454 5.46 5.51 5.79 6.00 6.08 6.10 5.51
472 5.50 5.45 6.06 6.16 6.32 6.09 5.38
485 5.64 5.36 5.88 6.04 6.18 6.10 5.44
499 5.62 5.41 6.04 6.26 6.26 6.01 5.60
512 5.75 5.40 6.23 6.16 6.26 6.19 5.42
524 5.82 5.33 5.96 6.06 6.49 6.30 5.52
542 5.86 5.39 5.94 6.20 6.12 6.28 5.62
.556 5.95 5.53 5.88 6.03 5.81 6.12 5.88
569 6.10 5.69 5.99 6.43 5.54 — —
583 5.99 5.78 6.26 6.00 5.15 6.06 5.59
35 227.534 6.45 — 6.04 5.96 5.83 5.46 5.91
547 6.52 5.73 5.85 6.04 6.16 5.32 —
560 — 5.80 5.80 6.06 5.95 5.14 5.95
B573 6.23 5.80 5.54 5.78 6.11 5.25 —
.586 5.71 5.71 5.40 5.71 5.79 5.3% —
35 598.507 6.04 5.32 6.02 6.11 5.58 6.44 5.47
524 6.04 5.52 6.04 6.06 5.30 6.33 5.52
.37 6.00 5.54 5.98 6.22 5.09 6.00 5.60
35 600.363 5.69 5.82 5.54 5.64 6.03 6.09 5.50
.378 5.43 6.06 5.35 5.35 5.82 6.09 5.52
.391 5.78 5.87 5.34 5.50 5.93 6.08 5.46
.405 5.60 5.80 5.42 5.42 5.86 6.42 5.82
421 5.62 5.64 5.60 5.52 6.08 6.02 5.75
434 5.69 5.62 5.53 5.51 6.10 6.01 5.83
.446 5.87 5.39 5.64 5.62 6.07 6.25 5.70
.501 5.88 5.46 5.76 5.87 6.27 6.00 5.64
525 6.16 5.70 5.97 5.92 6.30 5.45 5.70
35 603.369 6.02 5.48 5.86 5.44 6.22 — —
.381 5.98 5.33 6.12 5.62 6.20 — —
397 6.10 5.34 5.94 5.73 6.05 6.08 5.73
.408 5.90 5.40 5.99 5.55 6.20 5.94 5.41
419 6.04 5.45 6.10 5.69 6.36 5.98 5.69
431 6.12 5.52 6.12 5.91 6.37 5.87 5.65
446 6.13 5.47 6.02 5.60 6.08 5.53 5.67
457 6.25 5.61 6.25 5.94 6.31 5.23 5.31
468 6.09 5.49 6.14 5.76 5.62 5.14 5.70
491 5.91 5.64 6.08 5.81 5.17 5.08 5.55
507 5.24 5.77 6.12 6.02 5.08 5.38 5.80
35 920.444 6.16 6.00 6.17 5.08 6.29 6.32 5.39
.467 6.11 6.00 6.11 5.28 6.38 6.42 5.50
487 5.90 — 5.87 5.22 5.91 5.84 4.63
504 4.94 5.73 5.97 5.47 6.09 6.22 —
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J.D.
2 400 000 4- 38 37 38 39 10 a 42
35 920.547 4.87 5.49 6.13 5.70 6.29 6.32 4.83
562 4.86 5.38 6.32 5.73 6.32 6.25 —
.585 5.08 5.74 6.14 5.87 6.22 6.30 4.40
35 933.415 5.77 5.69 6.19 5.52 5.52 5.77 5.69
443 6.04 5.81 5.91 5.65 5.71 5.88 5.51
479 5.93 5.95 5.15 5.72 5.72 5.95 4.71
.503 6.19 6.00 4.89 5.88 5.90 5.90 4.31
515 6.03 6.22 5.04 5.85 5.99 5.99 4.30
.530 6.56 6.08 5.08 5.98 5.98 6.06 4.43
.543 — 6.07 5.19 5.98 5.80 6.10 4.29
573 5.78 5.85 5.58 6.05 6.26 6.14 4.64
.588 5.18 5.56 5.74 5.96 6.01 5.88 4.48
.602 4.70 5.61 5.71 6.20 6.10 — —
36 991.457 5.92 5.74 4.91 5.97 6.26 6.00 5.72
470 6.19 6.06 4.74 6.16 6.14 6.14 —
485 5.56 5.87 4.92 6.04 5.97 6.07 5.69
37 018.470 6.08 5.62 5.85 6.26 6.05 5.34 5.03
483 6.20 5.67 5.88 6.21 6.12 5.45 5.12
496 6.10 5.69 5.85 6.16 6.20 5.70 5.24
.510 5.97 5.87 5.98 6.05 6.12 5.74 5.12
523 6.12 5.86 5.96 6.14 6.30 5.80 6.06
537 5.92 5.90 5.92 5.90 5.90 5.66 —
.550 6.20 6.05 6.11 6.11 6.20 5.92 5.24
.563 6.08 6.12 6.41 —_ 6.30 5.89 —
B577 — 5.82 6.09 6.14 6.10 5.88 5.72
.609 6.22 6.05 5.96 6.24 6.40 6.05 5.48
.623 — — 5.97 6.09 6.40 6.09 —
637 6.35 5.98 6.11 6.32 6.03 6.52 5.58
37 057.539 4.94 5.69 6.05 5.72 5.95 6.19 —
.552 5.14 5.65 6.13 5.43 6.04 6.36 6.10
578 5.28 5.50 — 5.28 6.36 6.12 —
37 058.529 6.29 5.60 5.73 6.16 5.35 6.29 5.56
.580 6.06 5.59 6.06 6.48 5.97 5.97 —_
37 757.598 5.33 5.36 5.96 6.07 — 5.90 —
37 791.365 4.65 5.92 6.00 5.49 6.35 6.00 4.75
.380 5.02 5.93 5.93 5.40 6.23 5.89 4.89
.394 5.21 6.09 5.94 5.50 6.25 6.07 5.12
424 5.31 6.09 6.03 5.43 5.85 6.36 5.27
439 5.46 5.98 5.97 5.50 5.55 5.717 5.42
454 5.31 6.03 5.95 5.47 5.36 —_ —
469 5.569 5.97 5.96 5.69 5.16 5.96 5.41
.483 5.47 5.86 6.06 — 5.12 5.86 5.24
497 5.51 5.60 6.00 5.67 5.13 5.88 5.42
519 5.85 5.53 6.16 5.77 5.32 5.66 5.27
.533 5.77 5.47 6.18 5.77 5.47 5.88 5.26
.549 6.01 5.44 6.06 5.77 5.60 5.66 5.30
.563 5.89 5.36 6.23 5.92 5.76 5.67 5.36
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|

2 4,%'01&;) . 43 44 }’ 54 16 47 48 49
! !
28 963.487 4.70 5.87 | 5.42 5.22 | 5.57 5.60 5.93
28 991.403 5.38 6.04 5.35 572 | 4.74 5.48 6.01
416 5.46 6.06 5.30 5.86 4.73 5.75 5.96
430 5.33 5.96 5.33 5.94 4.65 5.47 5.91
522 4.35 5.70 5.72 — 5.02 5.60 5.25
542 4.23 5.58 | 5.73 5.82 5.09 5.45 5.32
29 346.376 5.33 3.97 5.35 5.57 5.11 5.74 5.24
.392 5.75 6.10 5.49 5.79 5.36 5.95 5.69
29 719.549 5.76 6.16 5.67 5.97 5.76 5.53 6.02
560 5.66 6.60 5.55 5.77 5.77 5.66 5.77
29 720.546 5.62 5.89 5.18 5.87 5.98 5.96 5.98
.558 5.57 5.90 4.80 5.69 5.85 5.76 5.88
29 774.405 5.55 6.16 ‘ 6.00 5.49 5.41 5.84 5.34
417 5.60 5.98 ¢ 5.88 5.54 5.39 6.06 5.06
29 775.403 5.46 6.04 | 5.56 6.08 5.26 5.48 6.10
415 5.49 6.02 5.70 5.94 5.23 5.36 6.02
426 5.55 5.97 | 5.59 5.81 5.33 5.53 6.04
437 5.57 5.64 5.90 6.19 5.39 5.57 6.02
447 5.50 .53 5.92 6.00 5.50 5.58 6.04
30 052.462 5.90 5.17 5.83 5.80 5.55 5.79 5.66
474 5.88 5.06 5.88 5.79 5.49 5.83 5.60
489 5.65 5.14 5.87 5.75 5.56 5.87 5.62
501 5.64 5.23 5.91 5.85 5.69 5.91 5.91
30 078.418 5.96 5.56 6.20 5.99 5.59 5.96 5.99
434 5.76 5.49 6.30 5.94 5.57 5.94 5.88
470 5.24 562 | 6.09 5.75 5.64 5.83 —
483 4.69 5.57 6.10 5.72 5.65 5.62 5.96
.498 4.40 5.58 5.92 5.66 5.66 5.49 5.90
.509 4.53 571 | 6.19 5.69 5.77 5.41 5.88
521 4.69 5.89 6.09 5.53 5.91 5.45 5.97
536 4.86 5.83 6.32 5.45 5.84 5.36 6.00
348 4.86 5.78 6.20 5.32 5.94 5.31 6.07
33 390.497 5.69 6.07 | 6.47 6.14 5.94 5.84 5.05
534 5.68 6.03 ‘ 6.12 5.92 5.95 5.83 5.33
545 5.67 6.02 6.22 6.02 6.00 5.82 5.33
558 5.57 5.95 ! 6.47 6.07 5.01 5.74 5.38
570 5.80 5.96 6.17 5.87 5.87 5.78 5.562
.586 5.55 5.97 6.37 5.97 5.97 5.84 5.63
33 420.424 5.34 6.00 ! 5.60 5.66 5.98 5.19 6.41
438 5.21 6.07 5.68 5.95 5.90 5.40 6.24
450 5.33 5.98 5.86 5.87 5.87 5.41 5.95
476 5.26 5.93 5.98 5.80 5.16 5.34 6.09
.487 5.48 6.05 | 5.90 5.90 4.93 5.41 6.05
498 5.56 5.94 } 6.18 6.00 4.79 5.35 6.14
510 5.38 5.92 6.03 6.08 4.84 5.30 6.03
523 5.34 5.49 — 6.02 4.98 5.49 6.09
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J.D. N . l

2 400 000 43 44 45 16 47 45 49

33 421.385 5.50 6.00 5.07 5.58 | 5.92 | 576 5.90
442 5.33 5.90 5.40 5.39 6.09 | 5.92 6.04
454 L 5.20 5.84 5.51 5.34 595 | 5.80 6.15
465 L 5.08 6.05 5.54 5.27 590 | 5.80 6.25
475 L 5.05 5.83 5.71 529 | 610 ' 5.80 6.10
486 4.97 5.99 5.78 541 | 6.03 5.89 6.22
.497 5.17 5.96 5.62 5.43 6.17 5.70 6.07
.535 5.16 5.70 5.90 5.72 5.79 | 5.98 6.35
.548 L 5.31 5.58 5.86 5.66 5.39 5.96 6.12

33 422.398 5.79 6.24 6.07 6.07 5.99 5.57 5.94
431 6.03 6.18 5.07 5.99 6.08 | 5.62 5.93
442 5.83 6.08 5.18 5.76 5.76 1 5.67 6.03
452 5.76 5.99 4.96 5.95 5.95 5.64 5.70
462 5.60 5.89 5.04 5.89 5.83 5.50 6.02
472 5.57 5.77 5.24 5.91 6.06 5.57 6.00
483 5.57 6.09 5.29 5.92 6.01 5.87 6.27
493 5.63 6.13 5.30 5.76 5.92 5.76 5.92
508 5.39 6.06 5.33 5.94 6.03 5.66 5.97
520 5.30 5.72 5.78 5.86 5.86 5.59 6.00

33 763.406 5.92 5.43 5.26 5.92 5.75 | 5.65 5.72
420 5.75 5.38 5.35 5.94 563  5.60 | 5.80
442 5.82 5.45 5.50 6.02 5.35 5.73 |  5.81
455 5.98 5.62 5.55 5.98 5.27 5.77 5.80
464 5.91 5.55 5.58 5.95 5.24 5.67 5.89
.483 " 598 5.53 5.50 5.87 5.23 5.82 5.85
494 5.81 5.61 5.66 5.94 5.21 5.70 5.88
.504 6.00 5.61 5.67 5.97 5.35 5.79 5.93
514 6.02 5.65 5.85 5.90 5.44 5.73 5.95
.525 6.05 5.65 5.82 5.98 5.45 5.82 5.98

34 118.355 5.82 5.68 5.37 5.74 5.37 5.89 6.08
.372 | 5.66 5.23 5.50 5.50 5.26 5.60 5.79
.388 | 5.84 5.04 5.50 5.59 5.28 5.87 6.16
4928 © 5.61 5.19 5.85 5.82 5.41 5.85 5.72
443 " 5.86 5.46 5.88 5.74 5.57 578 . 5.83
470 . 5.94 5.68 6.18 5.87 5.66 560 i  5.36
485 © 578 5.55 6.16 5.71 5.55 5.44 5.10
.499 5.82 5.55 6.09 5.90 5.55 5.42 5.00
513 5.84 5.76 6.23 5.76 5.46 5.27 5.16
.526 — 5.75 5.84 5.72 — 5.37 5.22
.540 5.48 5.77 6.30 5.99 5.71 5.30 5.33

34 120.471 5.18 5.36 5.31 5.79 5.45 5.31 5.95
484 5.21 5.52 5.40 5.81 5.40 5.49 5.98
497 5.60 5.45 5.80 5.96 5.32 5.41 6.01
510 5.45 5.55 5.55 5.85 5.40 5.40 5.96
.523 5.44 5.67 .  5.59 5.69 549 | 5.39 5.94
.36 5.62 562 | 5.2 5.88 5.36 | 5.41 5.90

' i
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Table 9 (continued)

2 406 000 " 43 44 45 46 47 48 49
34 120.551 5.66 5.77 5.75 5.91 5.35 5.47 6.15
.564 5.73 5.86 5.90 5.95 5.50 5.50 5.98
579 5.562 5.88 5.88 6.00 5.61 5.63 6.00
34 121.401 4.78 5.48 6.20 5.58 5.178 5.82 5.62
412 4.70 5.42 — 5.66 5.93 5.84 5.76
422 4.84 5.27 6.38 5.69 5.69 5.82 5.82
431 4.85 5.42 6.12 5.70 5.74 5.81 5.76
441 4.87 5.32 6.00 5.74 5.70 5.79 5.92
484 5.20 5.46 4.87 5.68 5.78 5.80 5.93
495 5.22 5.64 4.89 5.70 5.83 5.83 6.03
.505 5.39 5.59 5.06 5.73 5.67 5.80 5.96
517 5.51 5.51 5.18 5.80 5.71 5.92 6.02
528 5.69 5.69 5.22 5.74 5.66 5.83 5.89
.539 5.66 5.66 5.32 5.75 5.48 5.76 6.02
552 5.70 5.70 5.39 5.87 5.44 5.87 5.98
562 — — 5.32 5.84 5.37 — —
594 5.66 5.66 5.53 5.71 5.36 5.69 5.99
.605 — — 5.73 — 5.35 5.67 —
34 122.404 5.54 5.54 6.08 5.77 5.69 5.42 5.54
416 5.29 5.29 6.32 5.74 5.65 5.38 5.40
431 5.27 5.27 6.28 5.91 5.80 5.54 5.50
34 126.433 5.78 5.78 5.74 5.58 5.42 5.66 5.89
34 131.415 6.22 6.22 6.04 5.85 5.47 5.98 5.90
34 487.347 4.92 6.08 5.88 5.92 5.41 5.80 5.97
.367 5.18 6.00 5.92 5.96 5.38 5.86 6.18
.385 5.26 6.24 6.14 6.12 5.26 5.84 6.14
.397 5.17 6.14 5.70 5.84 5.17 5.61 5.72
410 5.24 6.42 6.26 5.84 5.40 6.09 5.60
428 5.36 5.92 6.12 5.56 5.36 5.89 4.73
438 5.33 6.14 5.93 5.46 5.42 5.84 4.79
449 5.63 5.60 6.23 5.56 5.60 5.90 4.85
460 5.37 5.54 6.33 5.52 5.52 5.66 4.86
474 5.36 5.64 6.35 5.33 5.48 5.70 4.90
483 5.54 5.80 — 5.37 5.70 5.76 5.02
494 5.26 5.57 — 5.23 5.53 5.73 5.19
508 5.84 5.39 6.20 5.47 5.64 5.62 5.32
518 5.91 4.95 6.10 5.41 5.63 6.05 5.53
34 488.530 5.63 4.88 6.21 5.87 5.42 5.81 4.68
.540 5.25 4.82 6.04 5.82 5.44 5.71 4.80
34 567.388 5.10 6.00 6.28 5.91 4.92 5.34 6.17
35 223.415 4.90 5.01 6.10 5.82 5.82 5.70 5.98
428 5.00 5.09 6.26 5.92 5.92 5.62 5.92
441 5.30 5.30 6.20 5.63 5.89 5.52 5.96
467 5.14 5.42 6.14 5.55 5.84 5.24 5.99
490 5.43 5.70 6.17 5.49 5.88 5.20 6.06
503 5.30 5.65 6.27 5.54 5.89 5.25 6.02
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5406 000 4+ 43 44 4 46 47 48 49
35 223.517 5.45 5.75 6.08 5.36 5.91 5.19 5.91
530 5.34 5.717 6.28 5.36 5.75 5.24 5.94
546 5.71 5.85 6.25 5.28 5.51 5.24 5.94
573 — 6.07 — 5.40 4.77 5.32 5.97
35 224.454 4.79 5.19 5.88 5.68 5.98 5.83 5.74
472 4.80 5.30 6.01 5.78 5.86 5.70 5.70
485 5.00 5.44 6.08 5.90 5.92 5.85 5.99
.499 5.10 5.50 6.08 5.94 5.99 5.80 6.06
512 5.08 5.60 6.23 5.94 5.98 5.75 5.94
.524 5.02 5.62 5.98 5.90 5.88 5.79 5.88
.542 5.50 5.79 6.03 5.90 5.83 5.77 5.92
.556 5.51 5.83 6.14 6.03 5.86 5.83 6.05
569 5.42 6.07 6.20 5.79 5.90 5.82 5.94
.583 5.59 6.12 6.31 5.92 6.06 5.84 6.10
35 227.534 6.14 5.83 5.26 6.09 5.88 6.00 5.43
547 6.24 5.64 5.30 5.98 6.08 5.92 5.40
.560 6.06 5.78 5.40 5.97 6.00 6.24 5.57
573 — 5.91 5.54 5.94 6.13 5.92 5.58
.586 6.10 5.58 5.58 6.03 5.76 6.03 5.68
35 598.507 5.40 6.13 5.20 5.74 5.30 5.68 6.02
524 5.54 6.04 5.48 ! 5.88 5.52 5.81 6.17
537 5.40 6.02 5.34 5.96 5.52 5.66 6.36
35 600.363 5.82 6.05 6.30 5.82 6.03 5.69 5.19
378 5.75 6.27 5.98 5.74 5.96 5.55 5.16
.391 5.89 6.13 6.16 5.93 5.97 5.69 5.46
405 5.82 6.16 6.30 5.84 5.84 5.71 5.42
421 5.73 6.02 6.12 5.73 5.88 5.88 5.53
434 5.58 6.08 6.21 5.79 5.64 5.83 5.69
446 5.74 6.00 6.27 5.74 5.80 5.87 5.59
.501 5.18 6.12 6.27 5.93 5.90 6.02 5.80
525 4.72 6.16 — 6.05 5.75 6.12 5.92
35 603.369 5.37 5.92 5.22 5.66 5.32 5.23 5.94
.381 5.55 5.94 5.41 5.78 5.44 5.37 6.16
.397 5.57 6.01 5.50 5.66 5.37 5.40 6.16
408 5.20 5.84 5.41 5.54 5.30 5.32 6.02
419 5.52 6.14 5.56 5.80 5.45 5.58 6.14
431 5.74 6.00 5.72 5.96 5.46 5.60 5.90
446 5.66 6.02 5.70 5.84 5.58 5.55 6.13
.457 5.68 6.15 5.95 5.89 5.50 5.52 5.98
.468 5.76 6.25 5.70 5.95 5.46 5.46 6.11
491 5.60 6.00 6.00 5.78 5.66 5.58 6.02
507 5.64 6.12 6.08 5.96 5.68 5.54 6.02
35 920.444 — 5.85 6.22 5.39 4.71 5.14 4.91
467 — 6.00 6.11 5.60 5.07 5.32 4.74
.487 — 5.92 5.99 5.36 5.00 5.42 4.74
.504 — 5.99 6.03 5.42 5.08 5.30 4.94
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2400 060 43 44 7] 46 47 wo
I
35 920.547 — 6.13 6.20 5.33 5.20 5.60 5.37
.562 — 6.00 5.95 5.38 5.20 5.20
.585 — 5.89 5.60 5.43 5.17 — 5.26
35 933.415 —_ 5.24 6.47 5.52 5.18 5.69 5.80
.443 — 5.24 6.08 — 5.25 5.86 5.99
479 — 5.50 5.67 5.74 5.22 5.67 5.84
.503 — 5.56 4.87 5.69 5.27 5.19 5.80
515 — 5.80 4.92 5.65 5.52 5.21 5.91
530 — 5.69 5.02 5.55 5.24 5.24 6.08
.543 — 5.79 5.16 — 5.06 4.85 5.96
573 — 5.67 5.58 5.64 5.41 4.93 5.81
.588 — 5.74 5.36 5.48 5.34 5.10 5.42
.602 — 5.51 53.561 — 5.03 5.08 5.21
36 991.457 5.40 5.98 6.26 5.90 5.92 5.14 5.84
470 5.80 6.16 6.09 5.87 5.82 5.21 5.96
485 5.88 6.16 6.32 5.87 5.93 5.37 6.19
37 018.470 5.55 5.01 6.18 5.69 5.84 5.31 —
.483 5.45 4.84 6.14 5.78 6.16 5.46 6.20
496 5.63 4.95 6.27 5.69 5.79 — 5.98
.510 5.85 5.09 6.19 5.95 6.02 5.38 5.50
523 5.80 5.16 6.12 5.96 6.20 5.54 4.95
.537 5.55 5.15 5.85 5.76 5.86 — 4.88
.550 — 5.37 5.30 5.86 5.69 5.57 4.80
563 5.69 5.46 5.06 5.94 5.36 — 4.94
571 5.88 5.53 4.96 5.87 4.93 5.70 5.06
609 5.84 5.74 5.24 5.97 4.94 5.84 5.20
.623 5.70 5.94 5.43 6.09 4.98 5.63 5.55
637 — 5.96 5.34 6.22 5.48 5.77 5.58
37 057.539 5.69 5.20 6.15 5.43 5.38 5.69 5.31
552 5.87 5.27 6.24 5.38 5.05 5.75 5.38
578 6.20 5.34 6.12 5.66 5.39 5.89 5.55
37 058.529 5.78 5.35 6.05 5.89 5.89 5.73 5.45
.580 —_ 5.53 6.36 — 6.48 — 5.20
37 757.598 4.59 5.92 6.01 5.58 5.26 5.52 5.52
37 791.365 — 5.74 6.03 5.69 5.49 5.46 5.85
.380 5.72 5.85 5.93 5.61 5.40 5.52 5.93
394 5.51 5.86 5.98 5.73 5.73 5.51 5.82
424 5.39 5.95 5.99 5.57 5.47 5.47 5.83
439 5.72 5.97 6.12 5.82 5.74 5.63 5.96
454 5.64 5.95 6.32 5.64 5.72 5.44 5.81
469 5.56 5.82 6.07 5.66 5.86 5.62 5.72
483 5.40 5.90 6.20 5.86 5.81 5.56 5.56
497 5.42 5.85 6.26 5.66 5.73 5.64 5.49
.519 5.81 5.85 6.14 5.90 5.96 5.87 5.45
533 — 5.88 6.38 5.82 5.82 5.74 5.26
549 5.46 5.77 6.12 5.86 5.90 5.81 5.40
.563 5.23 5.73 6.39 5.95 5.98 5.76 5.43
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|
28 963.487 5.35 5.30 5.96 4.97 5.60 6.34 5.84
28 991.403 6.04 6.12 5.83 5.35 5.72 5.83 5.48
416 6.02 591 | 5.1 5.21 5.18 5.84 5.28
.430 6.00 6.09 5.91 5.33 5.13 5.99 5.47
.522 6.25 5.16 5.02 5.30 4.80 6.25 6.03
542 6.26 5.10 5.20 5.39 4.75 6.24 5.92
29 346.376 5.42 6.06 5.95 5.30 4.99 5.97 5.42
.392 5.71 6.20 5.95 5.49 4.95 5.73 5.36
29 719.549 6.09 6.21 5.90 5.60 5.00 6.11 5.78
.560 6.16 6.14 6.00 5.55 4.98 6.18 5.82
29 720.546 6.00 6.06 5.89 5.54 4.80 6.16 5.67
.558 6.07 6.13 5.85 5.44 4.97 6.21 5.80
29 774.405 5.86 6.28 6.03 5.12 5.71 5.61 6.30
417 5.98 6.11 5.91 5.15 5.82 5.85 5.91
29 775.403 5.93 5.71 6.14 4.87 5.61 5.21 5.99
415 6.02 5.91 5.97 5.10 5.76 5.29 6.04
.426 6.00 5.86 5.92 5.16 5.72 5.41 5.81
.437 6.02 5.95 5.93 5.26 5.88 5.44 5.69
.447 5.95 5.95 5.85 5.18 5.83 5.39 5.64
30 052.462 6.03 6.24 6.10 5.99 5.85 5.08 5.72
474 6.04 6.22 6.27 5.67 5.92 4.97 5.67
.489 5.99 5.99 6.25 5.96 5.84 5.17 5.87
.501 6.15 6.15 6.24 5.80 5.97 5.18 5.69
30.078.418 5.49 5.69 6.14 5.38 5.86 5.06 5.49
434 5.27 5.60 6.08 5.39 5.71 4.82 5.39
470 5.27 5.75 6.19 5.54 5.59 5.32 5.73
.483 5.20 5.82 6.04 5.72 5.45 5.39 5.67
.498 5.38 5.83 5.70 5.88 5.15 5.49 5.76
.509 5.51 6.07 5.26 5.63 4.80 5.44 5.71
521 5.53 5.93 5.09 5.70 4.88 5.62 5.91
536 5.63 6.00 4.92 5.66 4.92 5.56 5.89
.548 5.46 6.00 5.00 5.82 4.94 5.66 5.84
33 390.497 5.57 6.11 5.98 5.53 5.90 6.07 5.40
534 5.74 6.30 6.12 5.65 5.90 5.92 5.36
.p45 5.69 6.22 6.02 5.54 5.98 6.22 5.42
.558 5.7 6.24 6.09 5.74 5.95 6.22 5.40
.B70 5.80 6.17 6.17 5.64 5.80 6.17 5.40
.586 6.18 6.24 6.24 5.79 5.76 6.40 5.48
33.420.424 6.13 5.19 5.92 5.75 6.09 6.47 6.23
438 6.24 5.37 6.00 5.93 5.83 6.70 6.12
450 6.12 5.33 6.21 5.87 5.89 6.19 5.89
476 6.18 5.42 . 6.09 5.87 5.91 5.45 5.74
487 6.46 5.50 ! 6.13 5.80 5.74 5.21 5.70
.498 6.55 5.43 ! 5.96 5.73 — 5.10 5.33
.510 6.05 5.45 | 5.94 5.66 6.08 5.05 5.45
523 — 5.56 5.94 — — 4.94 5.42
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J.D.
2 400 000 +

50

51

53

54

85

56

33 421.385

431

540
34 120471
484
497
510
523
536

5.74
6.15
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6.09
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6.28
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6.12
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5.88
5.84
5.99
6.08
6.02
6.10
6.02
6.06
6.02
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5.95
5.83
5.87
5.96
5.96
6.16
6.09

5.86

4.75

5.42

4.90
4.92

5.25
5.23
5.46

5.33
4.87
5.03
5.13
5.19
5.28
5.24

6.33
6.09
6.40

6.00
5.87
5.73
5.48
5.52
5.44
5.43
5.50
5.39
5.79
5.83
5.76
5.58
5.37
5.42
5.46
5.47
5.43
5.33

5.65
5.80
5.79
5.89
5.95
6.00
5.94
5.99
6.04
6.02

5.88
5.75
5.73
5.99
5.95
6.26
5.92
5.99
6.02
5.80
5.66
5.99
6.00
6.00
5.76
5.88
5.54
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240%'()?)6 + 50 51 52 53 54 55 56
34 120.551 5.03 6.18 6.03 5.40 5.38 5.82 5.32
564 5.25 5.88 6.07 5.66 5.50 5.95 5.61
579 5.46 5.55 6.02 5.78 5.55 5.96 5.46
34 121.401 6.22 5.78 5.78 5.16 — 6.12 5.97
412 6.14 5.86 5.66 4.94 5.37 5.91 6.17
422 6.29 5.90 5.72 4.70 5.18 5.50 6.30
431 5.96 5.88 5.76 4.64 4.85 5.21 5.96
441 6.16 6.08 5.81 4.72 4.87 4.95 5.92
484 5.82 6.09 5.93 5.04 4.91 5.20 6.02
495 5.38 6.11 5.92 5.06 4.93 5.26 5.94
.505 5.17 6.04 5.96 5.21 5.21 5.39 5.85
517 4.87 6.10 6.00 5.34 5.24 5.38 5.75
.528 4.82 5.94 5.89 5.22 5.30 5.46 5.54
.539 4.83 6.19 6.02 5.43 5.40 5.54 5.46
552 4.83 6.24 6.02 5.32 5.39 5.63 5.44
562 5.02 6.20 — 5.32 — 5.73 5.32
594 5.30 6.01 6.01 5.53 5.60 5.84 5.42
.605 5.25 — — — — 5.71 5.46
34 122.404 — 5.40 5.50 5.46 - — 5.78
416 6.42 5.38 5.45 5.05 — 6.15 6.20
431 6.26 5.56 5.56 4.75 — 6.24 6.02
34 126.433 6.21 5.42 5.34 5.66 5.84 6.00 5.89
34 131.415 5.83 6.26 6.27 5.90 5.78 6.35 5.60
34 487.347 5.17 5.25 5.36 5.90 5.66 6.20 6.10
.367 5.43 5.23 5.40 5.76 — 6.12 5.64
.385 5.63 5.26 5.53 5.79 5.68 6.12 5.44
.397 5.57 5.33 5.40 5.72 — 5.94 5.40
410 5.67 5.49 5.88 6.16 5.88 6.09 5.57
428 5.63 5.63 5.63 5.72 5.81 6.02 5.40
.438 5.83 5.56 5.64 5.42 5.66 6.20 5.38
449 5.83 5.60 5.77 5.16 5.67 6.12 5.39
.460 5.66 5.60 5.83 4.86 5.66 6.18 5.40
474 5.82 5.55 5.60 4.69 6.19 6.09 5.40
.483 5.98 5.66 5.72 4.74 6.08 — 5.50
494 6.07 5.78 5.78 4.79 — 6.18 5.50
.508 6.02 5.86 5.66 4.87 5.86 5.84 5.53
518 6.00 5.91 5.92 4.98 5.60 5.60 5.59
34 488.530 6.02 5.05 5.95 5.00 — 6.35 5.81
.540 6.01 5.34 5.77 5.12 — 6.25 5.82
34 567.388 5.63 5.45 5.23 5.50 — 6.21 6.00
35 223.415 5.90 5.95 6.01 5.77 5.33 6.27 5.39
428 5.84 6.13 5.77 5.77 5.27 5.79 5.32
441 5.81 6.07 5.63 5.85 5.28 5.37 5.43
467 5.84 6.19 5.02 5.78 5.17 4.98 5.30
.490 5.97 6.10 5.04 5.72 5.04 5.07 5.49
.503 5.95 6.13 5.21 5.79 4.91 5.25 5.62
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2 40JO' (])?)'0 N 50 51 52 53 54 55 56
35 223.517 6.08 6.16 5.19 5.72 5.01 5.24 5.65
.530 6.17 6.19 5.34 5.82 5.04 5.45 5.70
546 5.91 6.15 5.40 5.69 5.06 5.53 5.96
573 5.89 5.87 5.32 5.05 5.40 5.78 6.05
35 224.454 5.68 5.79 5.76 5.72 5.12 6.21 5.46
472 5.80 5.75 5.54 5.70 4.98 6.25 5.45
485 5.88 5.70 5.26 5.72 5.02 6.06 5.54
499 5.80 5.84 5.02 5.92 4.83 5.50 5.73
512 5.78 5.80 4.98 5.80 4.95 5.08 5.72
524 5.74 5.67 5.09 5.88 4.94 4.94 5.80
.542 5.88 5.98 5.19 5.85 5.00 5.00 5.94
556 5.86 5.88 5.30 5.68 5.04 5.14 6.14
.569 6.14 6.03 5.36 5.54 5.26 5.20 6.12
.583 6.14 6.08 5.59 5.20 5.27 5.46 5.89
35 227.534 5.88 6.36 6.40 6.07 5.11 6.25 5.80
547 5.80 6.14 6.14 6.16 5.15 6.12 6.00
560 5.90 6.42 5.84 5.92 5.05 6.58 6.20
573 5.74 5.82 5.51 6.12 — 6.04 5.94
586 6.03 6.14 5.10 — — 6.00 5.74
35 598.507 6.14 5.86 5.80 5.80 5.88 6.26 5.40
524 6.44 6.14 6.02 6.02 5.98 6.04 5.36
537 6.32 6.00 5.86 5.79 5.98 5.90 5.36
35 600.363 5.43 5.88 5.24 5.30 5.43 6.03 6.12
378 5.38 5.40 5.06 5.38 5.35 6.29 5.92
.391 5.48 5.34 5.34 5.52 5.57 5.87 5.92
.405 5.78 5.16 5.29 5.50 5.68 6.05 5.77
421 5.91 5.25 5.46 5.53 5.66 6.00 5.78
434 5.64 5.21 5.27 5.53 5.56 6.57 5.51
446 5.89 5.29 5.30 5.60 5.77 6.07 5.53
501 5.97 5.59 5.66 5.85 5.85 6.29 5.28
525 5.92 5.79 5.82 5.79 5.88 6.59 5.66
35 603.369 4.87 5.27 6.12 5.25 5.32 5.16 5.94
.381 4.97 5.44 6.04 5.37 — 5.22 5.86
.397 5.10 5.47 6.05 5.49 — 5.37 5.59
408 5.07 5.50 5.95 5.50 — 5.41 5.52
419 5.35 5.56 5.62 5.56 — 5.50 5.43
431 5.40 5.82 5.60 5.54 — 5.58 5.52
.446 5.37 5.63 5.29 5.60 5.58 5.47 5.24
457 5.62 5.80 5.32 5.56 5.57 5.82 5.40
468 5.57 5.87 5.20 5.67 5.59 5.73 5.39
491 5.71 5.82 5.32 5.62 5.71 5.81 5.42
507 5.80 5.86 5.56 5.74 5.60 5.82 5.59
35 920.444 4.95 5.04 4.71 4.99 5.36 6.39 5.86
467 4.78 5.32 4.99 5.43 5.32 6.16 5.50
487 4.84 5.16 — 5.56 5.76 5.89 5.54
504 5.26 5.50 5.18 5.38 5.42 6.14 5.42
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P 403'036 n 50 51 52 53 54 55 56
35 920.547 5.40 5.69 5.29 — 5.40 6.27 5.40
562 5.51 5.62 5.35 5.38 5.51 6.25 5.38
585 5.66 5.78 5.43 5.48 5.30 6.18 5.66
35 933.415 5.58 5.52 5.40 5.69 4.86 4.82 5.48
443 5.86 5.83 5.20 4,70 4.75 4.93 5.59
479 5.95 5.84 5.77 4.66 4.75 5.36 5.67
503 6.10 5.77 5.53 4.76 4.68 5.50 5.88
515 6.03 5.99 5.57 4.88 5.21 5.70 5.82
.530 6.35 5.98 5.63 5.02 5.24 5.86 6.16
543 — 5.87 5.44 4.97 5.19 —_ 5.96
573 5.98 5.84 5.64 5.12 5.54 6.04 6.05
588 6.35 5.96 5.42 5.10 5.12 5.78 5.94
.602 5.84 5.87 5.26 5.19 — 5.84 5.96
36 991.457 5.92 5.06 6.07 5.79 6.47 4.87 5.61
470 6.40 5.27 6.61 5.98 — 4.87 5.55
.485 6.20 5.45 6.15 6.08 5.83 5.03 5.74
37 018.470 4.62 6.00 5.04 — 5.67 5.15 5.55
483 4.57 5.99 5.28 4.78 5.50 4.92 5.63
.496 4.62 5.93 5.15 4.80 5.20 4.97 5.70
510 4.90 6.00 5.42 5.08 5.61 — 5.75
523 5.10 5.96 5.53 5.07 5.56 5.34 5.77
537 5.25 5.89 5.26 5.26 5.79 5.27 5.69
550 5.23 5.85 5.52 5.24 5.66 5.45 5.71
563 5.46 6.36 5.50 5.48 5.86 5.48 6.07
BT7 5.60 6.00 5.48 5.51 5.53 5.73 5.82
.609 5.84 6.27 5.86 5.51 5.78 5.72 5.94
623 5.72 6.33 5.72 5.77 5.64 5.77 5.96
637 6.00 6.26 6.03 5.74 6.03 5.77 6.06
37 057.539 5.31 5.84 6.15 5.92 6.02 6.40 6.11
.552 5.50 5.68 6.10 5.75 5.79 6.21 5.92
578 5.67 5.84 6.19 — 5.92 6.20 5.45
37 058.529 5.29 6.12 6.12 5.69 5.50 6.29 6.01
580 5.53 5.59 6.40 — 6.26 6.40 —
37 757.598 6.21 5.33 5.98 4.92 5.20 5.00 5.98
37 791.365 5.92 6.25 5.49 — 5.69 6.25 5.43
.380 5.89 6.07 5.52 5.72 5.40 6.16 5.61
.394 5.90 6.23 5.51 5.62 5.54 6.23 5.51
424 5.89 6.02 5.70 5.01 5.38 6.27 5.69
439 5.98 5.86 5.78 4.67 5.15 6.11 5.85
454 5.91 5.53 5.57 — 4.95 5.64 5.85
469 6.03 5.50 5.71 4.72 — 5.36 5.99
483 5.90 5.12 5.69 4.81 5.34 5.02 6.09
497 5.96 5.20 5.75 4.91 5.12 4.98 6.00
519 6.14 5.22 5.90 5.05 5.36 5.13 6.07
533 6.04 5.37 5.77 5.11 5.34 5.19 6.04
549 6.04 5.46 5.84 5.30 5.53 5.33 5.92
563 6.12 5.46 5.98 5.40 5.70 5.43 6.00

12




178

B. SZEIDL

Table 9 (continued )

J.D.
2 400 000 +

57
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60

61

62

63

28 963.487
28 991.403
416
430
522
542

29 346.376
.392

29 719.549
.560
29 720.546
.558

29 774.405

417
29 775.403
415
426
437
447

30 052.462
474
.489
.501
30 078.418

33 390.397
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545
.558
570
.586
33 420.424
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2 403'0136 + 57 58 59 60 61 62 63
33 421.385 5.86 5.90 6.34 5.94 5.29 5.76 6.20
442 5.94 4.81 5.92 5.51 5.21 5.97 6.26
454 5.99 4.62 5.77 5.45 5.34 6.13 6.17
.465 5.92 4.62 5.54 5.34 5.19 6.05 6.23
475 6.26 4.72 5.41 5.37 5.39 6.12 6.06
.486 — 4.66 5.29 5.27 5.39 6.17 6.10
-497 6.28 4.79 5.19 5.30 5.43 6.09 6.26
535 6.47 5.11 5.50 5.56 5.54 5.96 6.43
548 — 5.21 5.36 5.60 5.88 5.98 6.22
33 422.398 5.97 5.76 6.04 5.81 5.99 5.71 6.12
431 6.11 5.95 6.31 5.91 5.25 5.59 6.41
442 6.03 5.93 6.01 5.83 5.29 5.65 6.05
452 6.29 5.50 6.41 5.89 5.23 5.46 6.20
462 6.02 5.20 6.33 5.87 5.20 5.37 6.13
472 6.15 4.81 6.35 5.91 5.09 5.42 6.12
483 6.37 4.61 6.24 5.78 5.22 5.49 —
493 6.17 4.65 6.15 5.90 5.41 5.72 6.20
.508 6.27 4.63 6.17 5.80 5.27 5.51 6.27
.520 6.12 4.66 6.50 5.72 5.43 5.43 6.15
33 763.406 5.21 5.51 6.08 5.43 6.21 6.06 5.72
420 5.30 5.50 6.00 5.48 6.05 5.99 5.15
442 5.50 5.52 6.08 5.54 6.12 5.88 5.85
455 5.58 5.66 6.18 5.66 6.21 6.12 5.81
464 5.71 5.65 6.18 5.62 6.28 6.05 5.87
483 5.74 5.85 6.06 5.62 6.22 6.22 6.00
494 5.73 5.72 6.26 5.68 6.17 6.01 5.94
504 5.79 5.76 6.12 5.79 6.30 6.27 6.00
514 5.85 5.92 6.25 5.78 6.32 6.23 6.02
.525 5.77 6.07 6.15 5.84 6.26 6.13 5.98
34 118.355 5.08 — 6.01 5.72 6.01 6.26 6.16
372 5.15 — 5.90 5.99 5.68 6.02 6.20
.388 5.34 — 5.94 5.99 5.34 6.18 6.14
428 5.58 5.47 6.15 6.22 5.12 6.22 6.22
443 5.71 5.08 5.98 6.06 5.24 6.27 6.17
470 — 4.52 5.94 5.92 5.60 6.38 —
.485 5.78 4.59 6.02 6.21 5.55 5.92 6.02
499 5.76 4.61 6.09 5.87 5.82 5.99 6.16
513 5.99 4.72 6.10 5.76 5.76 5.84 6.31
526 — 4.88 6.00 5.68 5.60 5.32 5.78
540 5.99 4.98 6.35 5.62 5.77 5.48 6.06
34 120.471 5.48 5.85 5.48 6.04 5.36 5.74 5.79
484 5.62 — 5.57 6.05 5.35 5.75 5.81
497 5.84 — 5.60 6.07 5.26 5.69 5.84
.510 5.76 5.26 5.66 6.02 5.29 5.53 5.96
.523 5.77 4.85 5.55 6.02 5.36 5.53 5.84
536 5.64 4.53 5.64 6.13 5.33 5.48 5.75

12%
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Table 9 (continued)

2 40}1)'0136 + 57 58 59 60 61 62 63
34 120.551 5.94 4.63 5.91 6.08 5.53 5.38 5.77
564 5.98 4.61 5.98 6.29 5.63 5.59 6.13
579 6.00 4.74 5.83 6.06 5.66 5.55 6.00
34 121.401 4.81 5.72 6.10 5.10 6.26 5.89 6.22
412 5.00 5.81 6.20 5.20 6.26 6.02 6.17
422 5.08 5.56 6.10 5.18 6.24 5.82 6.30
431 5.21 5.70 6.04 5.21 6.00 5.90 6.04
-441 5.29 5.81 6.08 5.32 6.16 5.88 —
484 5.68 5.91 6.09 5.30 5.73 6.06 5.34
.495 5.77 5.92 6.13 5.51 5.61 6.03 5.34
.505 5.67 5.78 5.98 5.51 5.59 6.12 5.25
517 5.68 5.94 6.12 5.48 5.24 5.98 5.21
.528 5.66 5.71 5.92 5.60 5.30 5.97 5.27
339 5.75 — 5.78 5.61 5.32 6.13 5.40
552 5.88 4.83 5.61 5.68 5.27 6.03 5.30
562 — 4.65 5.47 5.58 5.32 — 5.32
.594 5.77 — 5.31 5.63 5.66 6.20 5.72
.605 — — 5.49 5.71 5.52 — —
34 122.404 4.97 — 5.92 5.77 5.96 5.80 —
416 4.89 — 5.87 6.04 6.00 5.92 6.20
.431 4.90 .63 6.06 5.76 6.19 5.58 6.22
34 126.433 6.00 5.55 5.78 5.28 6.06 5.55 6.23
34 131.415 — 67 6.48 5.62 5.41 6.60 6.04
34 4817.347 6.12 5.62 5.80 5.23 5.65 5.78 5.88
.367 6.22 5.74 5.72 5.36 5.76 5.92 5.96
.385 6.40 5.99 5.74 5.30 5.96 5.79 6.16
.397 6.14 5.52 5.72 5.40 5.84 6.07 6.02
410 6.42 5.74 5.90 5.60 5.96 5.90 6.26
428 — — 5.99 5.59 6.02 5.78 6.15
.438 6.06 5.56 5.82 5.49 6.16 5.90 6.23
.449 6.09 5.70 5.98 5.67 6.29 6.03 6.33
460 6.02 5.83 5.97 5.62 6.32 5.80 5.95
474 5.88 5.87 5.92 5.68 6.01 6.05 6.24
.483 6.03 5.72 6.26 5.80 6.14 6.04 6.33
494 — — — 5.73 5.81 5.88 6.29
508 6.22 5.62 6.20 5.87 6.20 5.92 6.14
.518 — 5.82 6.12 5.84 6.04 6.00 6.10
34 488.530 6.08 5.56 5.59 6.02 6.34 5.52 6.11
.540 — 5.46 5.178 5.92 6.09 5.66 6.19
34 567.388 5.91 5.19 5.58 5.58 5.65 5.83 6.08
35 223.415 6.18 5.46 5.90 5.53 5.79 5.95 6.22
428 5.97 5.18 5.86 5.56 5.86 6.05 6.13
441 6.29 4.79 5.89 5.43 5.96 6.01 6.23
467 6.02 4.67 5.90 5.55 5.95 6.10 5.88
.490 6.01 4.81 6.02 5.72 6.06 6.14 5.70
.503 6.02 4.91 5.93 5.69 6.02 6.11 5.69
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|
9 403‘026 4 57 58 59 60 61 62 i 63
i
35 223.517 6.04 4.96 6.08 5.77 6.20 6.04 5.58
.530 — 4.96 6.01 5.73 6.26 5.97 5.38
.546 6.06 5.08 6.11 5.85 6.28 6.11 5.38
573 — 5.18 6.07 5.87 6.26 6.22 5.50
35 224.454 6.08 5.42 5.29 6.02 5.72 5.51 6.08
472 6.09 4.75 5.30 5.99 5.88 5.50 6.06
485 6.18 4.58 5.28 6.10 5.97 5.59 6.14
.499 6.21 4.50 5.38 6.01 5.97 5.73 6.19
512 5.94 4.62 5.42 5.96 6.03 5.68 5.94
524 6.06 4.70 5.38 5.90 6.14 5.62 6.06
542 5.94 4.92 5.63 5.94 6.23 5.65 6.24
.556 6.14 5.04 5.60 6.12 6.12 5.77 6.16
569 — — 5.71 6.29 6.35 6.03 6.20
.583 — 5.22 5.87 6.18 6.58 5.96 6.47
35 227.534 6.24 6.14 5.86 5.80 5.62 5.91 5.18
547 6.12 5.82 5.85 5.56 5.70 6.14 5.46
.560 6.42 5.36 5.90 5.63 5.63 5.95 5.54
573 — 4.97 6.15 5.25 5.58 — 5.46
.586 6.14 4.74 5.88 5.29 5.79 5.76 5.51
35 598.507 6.31 5.42 5.78 5.38 5.86 6.00 5.98
524 6.24 5.54 6.04 5.46 5.88 6.02 5.99
537 6.22 5.60 5.77 5.48 5.96 6.18 6.36
35 600.363 6.12 5.40 6.14 6.34 6.15 5.84 6.12
.378 5.75 4.83 5.75 6.05 6.05 5.66 6.16
.391 6.15 4.55 6.04 6.07 6.18 5.93 6.14
.405 6.05 4.69 6.07 5.84 6.16 5.82 6.16
421 6.12 4.60 6.25 6.25 5.80 5.93 6.08
434 6.12 4.92 5.95 6.19 5.42 5.99 6.25
446 6.02 4.89 5.96 6.29 4.92 5.82 6.19
.501 6.04 5.21 6.27 5.61 5.18 5.92 —_
.525 6.16 5.33 6.22 5.63 5.23 6.03 5.84
35 603.369 5.78 — 8.01 5.30 6.22 6.05 5.96
.381 — — 6.08 5.28 6.34 5.94 5.80
397 — 5.59 6.10 5.24 6.20 5.66 5.39
408 5.88 5.52 6.21 5.17 6.26 5.59 5.15
419 5.98 5.69 6.16 5.30 6.23 5.54 4,99
431 6.08 5.96 6.22 5.43 6.20 5.54 5.08
446 6.14 5.86 6.14 5.47 6.10 5.55 5.11
457 6.13 5.57 6.10 5.42 6.25 5.37 5.18
468 6.00 5.30 6.20 5.40 5.98 5.35 5.25
491 6.10 4.68 6.32 5.52 6.18 5.45 5.42
507 6.18 4.64 6.18 5.67 6.26 5.57 5.59
35 920.444 5.80 4.89 5.31 5.19 5.80 5.93 6.15
467 5.85 4.82 5.40 5.11 5.90 5.67 6.22
487 6.05 4.40 5.60 5.23 5.82 5.49 5.94
.504 5.81 4.69 5.62 5.26 6.01 5.563 6.05
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Table 9 (continued)

9 40‘3'0]36 + 57 58 59 60 61 62 63
35 920.547 5.87 5.06 5.70 5.52 6.00 5.45 5.20
562 6.00 5.00 5.83 5.58 6.32 5.51 5.17
-585 6.08 5.08 5.84 5.66 6.12 5.51 5.12
35 933.415 5.88 4.82 5.52 5.91 5.69 6.12 6.02
443 5.90 4.84 5.52 5.86 5.79 6.03 6.00
479 5.84 5.08 5.84 5.95 5.84 6.06 6.00
503 6.23 5.03 5.88 5.59 6.25 5.72 5.98
.513 5.97 4.97 5.93 6.03 5.87 5.68 6.05
530 — 5.43 5.74 5.81 6.14 5.49 6.08
543 — 4.83 5.76 5.71 5.94 5.39 —
573 4.64 5.02 5.74 5.93 6.28 5.64 6.45
.588 — 5.36 5.92 5.97 6.13 5.56 6.05
.602 4.83 — 5.91 5.61 6.15 5.89 6.02
36 991.457 5.97 5.40 5.12 5.66 5.87 5.93 6.05
470 6.11 5.72 5.18 5.80 5.66 6.00 6.00
485 — 5.53 5.29 5.87 6.08 6.28 5.97
37 018.470 5.24 5.67 6.08 5.84 5.51 5.78 6.00
.483 5.36 5.72 6.10 5.86 5.67 5.67 6.16
496 5.55 5.49 5.70 5.93 5.73 5.75 6.10
510 5.58 5.76 5.67 5.97 5.89 5.59 6.11
.523 5.45 5.72 5.54 6.00 5.84 5.59 5.96
537 5.56 5.96 5.32 5.90 5.73 5.17 5.81
.550 5.77 5.62 5.26 5.86 5.83 5.37 6.07
.563 5.80 6.00 5.39 6.05 6.00 5.44 6.00
5717 5.90 5.79 5.35 6.05 5.95 5.35 5.38
.609 5.98 5.78 5.54 5.86 6.10 5.44 4.90
.623 — — 5.63 6.04 — 5.77 5.40
637 6.26 — 5.71 — 6.03 5.65 5.21
37 057.539 6.01 4.69 5.84 5.95 5.51 6.19 5.81
552 5.95 4.85 5.79 6.13 5.57 6.06 5.81
578 6.42 5.40 5.89 6.04 5.45 6.16 6.01
37 058.529 5.81 4.71 5.97 5.50 5.24 5.81 5.56
.580 — 5.08 5.59 5.73 5.26 6.26 5.31
37 757.598 5.36 4.61 5.61 6.20 5.00 6.07 —
37 791.365 5.03 5.49 6.18 6.07 6.43 6.11 6.25
.380 5.11 5.61 6.07 5.96 6.26 5.98 6.07
394 5.17 5.69 6.08 5.97 6.14 6.09 6.04
424 5.14 5.82 5.99 5.95 5.70 6.17 6.26
-439 5.63 5.46 6.08 6.03 5.35 6.07 6.15
454 5.40 6.06 6.19 6.06 4.95 5.99 6.22
469 5.59 5.69 6.12 6.04 5.08 6.03 5.85
483 5.40 5.63 6.26 6.15 4.95 6.13 5.06
.497 5.64 5.70 6.04 6.10 5.20 6.10 4.99
519 5.77 5.77 6.21 6.14 5.18 6.24 5.00
533 5.74 5.80 6.38 6.23 5.37 6.15 5.03
549 6.04 5.60 6.18 6.06 5.53 5.95 5.33
.563 6.00 5.63 6.20 6.06 5.73 6.06 5.30
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J.D.
2 400 000 +

64

66

67

68

69

28 963.487
28 991.403
416
430
.522
.542

29 346.376
.392

29 719.549
.560
29 720.546
.558
29 774.405
417
29 775.403
415
426
437
447

30 052.462
474

501
30 078.418
434
470
.483
.498
.509
521
.536
.548

33 390.497
534
.545
.558
570
.586
33 420.424
438
.450
476
487
.498
510
523

5.51

5.87
6.03
5.95
6.05

6.03
6.19
6.26
6.08
6.30
6.18
6.14
6.32
6.27

6.07

5.94

5.87
5.81
5.78
5.91
5.45
5.10

5.11

5.85
5.93
5.94
5.80
5.71
5.60
6.10
5.97

5.85

5.49

5.54
5.43
5.40
5.55
5.60
5.95
5.68
5.56
5.82
5.75
5.85
5.54

5.49
5.72
5.67
5.71
5.66
5.95

6.14
6.01

5.94
5.91
5.48
5.64
5.49
5.27
5.08
6.04
5.90
6.10
5.97

5.28

5.60

5.41

5.23

6.50
5.95
6.00
5.95
5.87
5.97
5.03

5.21
5.26
5.50
5.43
5.42
5.54

5.96

5.49

5.69
5.69
5.69
5.79
5.21
5.34
5.36
5.26
5.36
5.39
5.40
5.31

5.47
5.30
5.36
5.32
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Table 9 (continued)

Py 40‘{)'&))‘0 + 64 65 66 67 68 69 70
33 421.385 5.74 6.02 6.00 5.96 5.76 5.43 5.24
442 5.90 6.16 5.88 6.07 5.03 5.01 5.16
.454 6.02 6.20 5.79 6.17 5.05 5.02 5.20
.465 5.86 6.13 5.48 6.15 4.99 5.10 5.27
-475 6.24 6.30 5.37 6.12 5.05 5.07 5.25
486 5.91 6.15 5.29 6.05 5.16 5.41 5.19
.497 6.04 6.09 5.08 6.26 5.23 5.39 5.41
.535 6.12 5.16 5.19 5.08 5.54 5.61 5.47
-548 6.12 5.06 5.23 4.98 5.53 5.60 5.60
33 422.398 5.57 5.71 — 6.12 6.02 5.94 5.27
431 5.39 5.75 6.08 6.23 5.65 6.11 5.47
442 — 5.76 5.76 6.07 5.54 5.86 5.54
-452 5.33 5.73 5.89 6.02 5.46 6.33 5.40
+462 5.50 5.87 6.05 6.15 5.40 6.09 5.40
472 5.45 5.74 5.91 6.12 542 6.27 5.39
-483 5.54 5.78 5.95 6.19 543 6.04 5.29
.493 5.72 5.98 5.90 6.00 5.63 6.19 5.51
.508 5.51 5.97 6.08 6.36 5.39 5.71 5.46
.520 5.50 5.69 6.20 5.86 5.33 5.27 5.46
33 763.406 5.72 5.98 5.76 6.04 5.98 5.91 5.56
-420 5.72 5.93 5.69 5.99 6.04 — 5.45
442 5.73 5.95 5.75 6.04 5.95 5.95 5.39
.455 5.79 6.03 5.81 6.01 5.94 6.21 5.44
464 5.89 6.01 5.80 6.05 6.01 6.18 5.49
.483 5.96 6.08 5.83 6.00 5.92 6.12 5.27
494 5.94 6.11 5.83 6.09 5.75 6.01 5.40
-504 5.93 6.04 5.99 6.02 5.56 5.93 5.35
514 6.02 6.02 5.97 6.12 5.36 6.02 5.29
.525 5.98 5.98 5.96 5.98 5.19 5.91 5.30
34 118.355 6.18 5.89 6.06 5.37 6.46 — 5.48
372 5.99 6.20 6.19 5.43 5.90 — 5.33
.388 6.18 6.10 5.91 5.20 5.99 5.00 5.17
428 6.20 5.99 5.85 5.44 5.79 5.19 —
443 6.27 6.20 5.95 5.53 5.80 5.49 5.30
470 6.36 6.12 —_ 5.77 5.89 — 5.22
485 6.19 6.19 5.69 5.55 5.55 5.69 5.21
-499 6.16 6.26 5.82 5.63 5.52 6.09 5.20
513 6.23 6.26 5.82 5.88 5.50 5.88 5.50
526 5.82 5.82 5.51 5.93 5.42 — 5.40
.540 5.95 5.99 5.62 5.68 5.44 5.80 5.33
34 120.471 5.83 5.95 5.45 5.83 5.83 — 5.36
484 5.72 6.12 5.52 5.93 6.00 — 5.45
497 5.67 6.16 5.51 5.96 5.82 — 5.45
.510 5.42 6.43 5.51 6.06 5.70 — 5.53
2523 5.41 6.41 5.55 6.35 5.59 — 5.59
.536 5.33 6.18 5.57 6.13 5.24 — 5.64
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2406 000 -+ 66 67 68 69 70
34 120.551 5.23 6.20 5.52 5.96 5.07 5.66 5.66
564 5.50 6.38 5.63 6.02 5.19 5.78 5.73
579 5.40 6.18 5.78 5.66 5.19 — 5.52
34 121.401 6.05 5.27 5.76 5.95 5.56 - 5.16
412 6.18 5.28 5.93 5.84 5.59 — 5.20
422 6.08 5.38 5.82 5.98 5.69 — 5.23
431 6.14 5.47 5.90 5.86 5.62 — 5.27
441 6.08 5.46 5.88 5.90 5.54 6.00 5.50
484 6.24 5.64 5.80 5.95 5.75 — 5.56
.495 6.23 5.72 5.88 6.01 5.74 — 5.568
5058 6.10 5.76 5.85 5.88 5.81 — 5.63
B17 6.12 5.80 5.88 5.98 5.80 — 5.68
.528 6.08 5.71 5.76 5.91 5.71 — 5.60
.539 6.07 5.84 5.82 5.90 5.75 — 5.72
.552 6.03 5.79 5.74 6.03 5.74 — 5.68
562 8.08 5.75 —_— —-— 5.76 — 5.67
594 6.20 5.94 6.01 5.97 5.55 — 5.74
.605 — — — — -— — —
34 122.404 5.54 6.14 5.54 5.48 5.12 — 5.46
416 5.65 5.96 5.47 5.40 5.13 — 5.47
431 5.71 6.08 5.61 5.52 5.07 — 5.35
34 126.433 6.08 5.99 5.78 5.58 5.66 5.76 5.68
34 131.415 5.54 5.34 5.95 5.06 5.98 — 5.41
34 487.347 6.16 5.90 5.90 5.60 5.88 5.72 5.22
.367 5.94 6.00 5.92 5.76 5.84 5.84 5.36
.385 5.68 6.14 6.00 5.96 5.89 5.84 5.26
.397 5.66 5.82 5.96 5.70 5.70 5.68 5.12
410 5.40 6.01 5.92 5.88 6.20 6.01 5.27
.428 5.40 6.00 5.82 5.89 5.81 5.89 5.34
438 5.38 6.16 5.86 5.84 5.90 5.88 5.30
449 5.41 6.41 6.00 5.93 5.87 5.85 5.35
.460 5.35 6.06 5.84 5.89 6.02 5.80 5.33
474 5.50 6.25 5.68 5.91 5.85 5.85 5.25
.483 5.44 6.06 5.83 6.08 5.86 5.83 5.40
494 5.40 6.20 — — — — 5.44
.508 5.45 5.82 5.62 5.89 5.84 — 5.47
518 5.72 5.563 5.92 6.04 5.64 6.05 5.50
34 488.530 6.21 5.81 5.81 5.75 5.93 5.59 5.51
.540 6.16 6.01 5.78 5.76 5.82 — 5.68
34 567.388 5.54 5.91 5.89 5.13 5.36 5.70 5.74
35 223.415 6.03 5.04 5.56 5.91 5.26 5.82 5.16
428 6.07 4.98 5.66 5.88 5.22 5.45 5.22
441 6.09 5.09 5.74 5.89 5.22 5.70 5.25
467 6.14 5.19 5.69 5.84 5.37 5.82 5.27
.490 6.16 5.24 5.78 5.87 5.45 — 5.47
.503 6.11 5.30 5.81 5.95 5.47 5.89 5.56
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J.D.
2 400 000 + 64 65 86 67 68 69 70
35 223.517 6.26 5.39 6.02 6.00 5.48 5.77 5.56
.530 6.26 5.45 5.82 6.01 5.51 5.65 5.61
.546 6.28 5.51 5.91 6.10 5.55 5.87 5.58
573 6.26 5.62 6.05 6.05 5.78 — 5.58
35 224.454 5.86 6.08 5.34 5.60 5.04 5.35 5.46
472 5.86 6.13 5.05 5.57 5.02 — 5.40
485 5.88 6.02 5.02 5.64 5.13 5.59 5.56
.499 6.01 6.08 5.05 5.62 5.14 5.62 5.62
512 5.91 5.94 5.08 5.78 5.27 5.63 5.56
524 6.14 6.09 5.09 5.74 5.36 5.47 5.52
542 6.24 6.01 5.14 5.65 5.77 5.72 5.74
556 6.12 6.05 5.27 5.88 5.51 — 5.66
569 6.03 5.91 5.36 5.79 5.61 — 5.71
.583 6.24 6.12 5.54 5.84 5.64 — 5.72
35 227.534 6.07 5.40 6.04 6.23 6.16 6.23 5.86
547 5.95 5.40 5.43 6.30 6.08 — 5.76
.560 5.97 5.40 5.40 6.09 6.27 5.97 5.87
573 5.91 5.56 5.16 6.12 6.09 — 5.54
586 5.81 5.51 5.20 5.88 5.90 — 5.66
35 598.507 5.56 5.60 5.30 5.62 6.11 6.06 5.38
524 5.81 5.61 5.54 5.67 6.04 5.92 5.49
537 5.64 5.86 5.48 6.00 5.94 6.04 5.27
35 600.363 5.52 5.04 5.27 6.01 5.88 5.88 6.09
378 5.66 5.04 5.40 5.82 5.55 5.70 5.38
.391 5.55 5.02 5.48 6.14 5.67 5.87 5.26
.405 5.77 5.03 5.42 5.86 5.58 6.03 5.29
421 5.68 5.12 5.50 5.91 5.563 5.90 5.36
434 5.86 5.32 5.56 5.88 5.51 5.79 5.25
446 5.73 5.24 5.66 6.07 5.57 — 5.24
.501 6.27 5.56 5.88 6.04 5.88 5.95 5.20
.525 5.99 5.562 5.82 6.30 5.70 5.50 5.15
35 603.369 5.70 5.96 5.56 6.02 5.70 — 5.37
.381 5.69 5.94 5.37 5.92 5.78 - 5.37
397 5.84 6.08 5.26 5.73 5.78 — 5.32
408 5.73 6.04 5.20 5.37 5.75 — 5.27
419 5.67 6.03 5.22 5.25 5.78 5.17 5.25
431 5.77 6.12 5.35 5.07 5.84 5.28 5.25
446 5.86 6.02 5.27 4.97 5.75 5.27 5.19
457 5.94 6.15 5.40 5.06 5.94 5.32 5.26
.468 6.00 6.14 5.38 5.30 5.59 5.38 5.25
491 5.89 6.00 5.50 5.32 5.68 5.45 5.29
507 6.06 6.02 5.54 5.48 5.56 5.51 5.38
35 920.444 6.28 5.51 5.43 5.88 5.51 5.88 4.92
467 5.97 5.24 5.60 5.94 5.60 5.80 5.36
487 5.84 5.07 5.75 6.14 5.60 6.09 5.42
.504 5.57 4.94 5.50 5.81 5.66 6.01 5.26
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35 920.547 5.20 5.07 5.52 5.20 5.52 5.97 R.33
.562 5.20 5.00 5.62 5.09 5.74 6.38 5.41
.585 5.26 5.17 5.60 4.96 5.63 5.95 5.30
35 993.415 5.72 5.82 5.24 5.69 5.80 5.82 5.30
.443 5.91 5.65 5.33 5.99 5.80 5.78 5.30
479 5.89 5.72 5.36 5.77 5.80 5.77 5.11
503 5.98 5.93 5.50 5.93 5.69 5.72 5.03
515 5.99 5.85 5.57 6.01 5.65 5.68 5.21
.530 6.08 6.08 5.39 6.00 5.24 6.00 5.13
543 5.98 5.98 5.44 — 5.14 — 4.94
D573 6.28 6.18 5.84 5.97 4.97 5.91 5.12
.588 — — 5.28 5.62 5.00 — 5.12
.602 —— — 5.66 5.46 5.19 — 5.19
36 991.457 6.30 5.87 5.28 5.50 5.87 —_ 5.43
470 6.16 5.81 5.46 5.55 5.83 5.66 5.41
485 5.97 6.13 — 5.56 5.81 5.93 5.53
37 018.470 5.93 — 6.13 6.20 5.93 — 5.57
483 6.14 6.24 5.99 6.14 5.81 6.24 5.44
496 6.06 6.00 6.10 6.44 5.78 — 5.44
510 6.12 5.90 5.88 6.05 5.88 5.68 5.46
523 6.01 5.99 5.89 6.18 5.84 5.60 5.36
537 5.84 5.54 5.66 5.88 5.66 5.42 5.31
550 6.07 5.38 5.78 6.01 5.62 5.57 5.41
563 — 5.39 6.10 5.98 5.98 5.91 —_
577 6.18 5.08 5.90 5.55 5.73 6.06 5.43
.609 6.12 5.16 6.00 4.86 5.82 5.90 5.20
623 — 5.27 6.06 5.07 5.94 5.67 5.35
637 6.32 5.30 5.98 5.20 5.71 5.90 5.40
37 057.539 6.19 5.69 5.84 6.11 5.81 6.01 —_
552 5.87 5.75 5.81 6.13 5.95 5.92 5.30
578 5.67 5.92 5.92 6.04 6.14 5.61 5.50
37 058.529 6.12 6.01 5.60 5.65 5.45 5.73 5.45
.580 6.06 6.51 5.79 6.06 5.64 5.88 5.59
37 757.598 5.88 5.98 5.68 5.72 5.00 — 5.12
37 791.365 5.85 5.60 5.74 5.85 5.60 6.25 —_—
.380 5.56 5.72 5.72 5.85 5.72 6.35 5.72
394 5.55 5.77 5.67 5.95 5.67 6.08 5.57
424 5.45 5.77 5.37 5.93 5.70 6.21 5.58
439 5.42 5.82 5.40 5.98 5.68 —_— 5.48
454 5.31 5.81 5.15 5.81 5.64 6.32 5.31
469 5.52 5.84 5.32 5.84 5.61 5.88 5.39
483 5.56 5.86 5.28 5.84 5.69 6.11 5.24
497 5.64 5.93 5.33 5.71 5.55 6.01 5.24
519 5.64 5.96 5.50 5.69 5.85 6.14 5.27
533 5.60 5.98 5.37 5.50 5.74 6.20 5.19
.549 5.77 5.90 5.53 5.53 5.72 6.20 5.25
563 5.76 6.20 5.60 5.46 5.89 5.63 5.23
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Table 9 (continued)

J.D. | ; . R . ! .
2 400 000 + 71 72 1 73 74 75 LI N
i
28 963.487 5.75 4.65 5.81 5.57 5.26 6.39 5.26
28 991.403 5.63 5.63 5.81 4.74 5.14 6.27 4.85
416 5.64 5.81 5.93 4.77 5.28 6.23 4.64
430 5.75 5.73 5.84 4.80 5.25 6.42 4.50
522 5.59 6.20 5.68 5.35 5.50 6.30 5.28
542 5.58 6.38 5.47 5.54 5.567 6.26 —
29 346.376 5.86 6.18 5.74 5.72 5.35 4.51 5.81
.392 6.10 6.60 5.90 5.73 5.49 4.85 5.97
29 719.549 5.80 6.42 5.80 6.11 5.85 5.99 5.28
.560 5.77 6.37 5.82 6.06 5.79 6.00 5.16
29 720.546 5.51 5.54 6.04 6.09 5.89 6.22 5.67
558 5.54 4.88 5.97 5.97 5.85 5.74 5.69
29 774.405 5.78 5.06 5.90 4.93 5.47 5.16 6.10
417 .82 5.24 5.88 4.90 5.35 5.54 5.82
29 775.403 5.56 5.79 5.86 4.84 5.48 5.43 5.91
415 5.49 5.76 5.76 4.84 5.47 5.17 5.91
426 5.59 5.88 5.74 5.00 5.74 5.38 5.74
437 5.64 5.78 5.78 5.14 5.51 5.57 5.80
447 5.83 6.00 5.80 5.09 5.60 5.83 5.69
30 052.462 5.90 6.20 5.80 5.08 5.55 — 5.90
474 5.83 6.38 5.80 4.80 5.76 5.90 5.73
489 6.09 6.21 6.09 4.94 5.84 5.80 4.89
501 6.01 6.35 6.04 4.98 5.99 6.50 4.62
30 078.418 5.17 6.32 5.99 6.16 5.46 5.43 5.94
434 5.16 6.23 5.94 6.01 5.33 4.98 5.96
470 5.43 6.17 5.81 5.97 5.43 5.04 5.85
483 5.45 6.22 5.92 6.20 5.43 4.98 5.90
.498 5.51 6.20 5.89 6.10 5.56 5.12 5.89
.509 5.44 6.17 5.90 6.11 5.57 568 ! 6.12
521 5.65 6.29 5.68 5.91 5.62 5.99 ! 5.99
.536 5.56 6.20 5.73 5.28 5.63 5.56 5.93
048 5.66 6.07 5.62 4.90 5.64 5.43 5.84
33 390.497 5.92 6.21 5.94 6.34 5.75 5.84 6.13
534 6.08 6.41 6.10 6.30 5.90 4.80 5.21
.545 6.02 6.22 6.00 6.22 5.85 4.85 4.73
558 6.07 6.11 5.89 6.22 6.07 4.88 4.65
570 6.03 5.78 6.01 6.17 6.03 5.07 4.92
.586 6.24 5.03 6.05 6.24 5.97 5.12 5.00
33 420.424 5.52 6.03 5.78 6.00 5.95 6.35 4.82
438 5.31 6.26 5.85 6.05 5.98 6.36 5.03
450 5.03 6.13 5.78 6.19 6.06 6.23 5.18
476 5.10 6.35 5.74 6.09 5.96 6.31 5.19
487 5.19 6.18 5.90 6.18 5.86 6.10 5.30
.498 5.10 6.16 5.79 6.52 5.73 6.22 - 5.48
510 5.32 6.26 5.88 6.34 5.57 6.37 5.25
.523 5.27 — 5.88 — 5.25 —_ 5.59




MESSIER 3

Table 9 (continued)

189

2 40‘33&, + 71 72 73 74 73 76 77
t
33 421.385 5.90 6.16 5.99 5.86 5.89 6.34 5.10
442 5.94 6.48 5.92 6.03 5.66 — 5.64
454 6.02 6.28 5.97 6.00 5.47 — 5.59
-465 5.92 6.17 6.05 6.09 5.42 5.90 5.38
475 6.01 6.31 6.04 6.06 5.25 -— 5.52
-486 — 6.30 6.20 6.17 5.27 — 5.73
497 6.07 6.26 5.98 6.40 5.28 — —
.535 5.08 6.27 5.92 6.29 5.44 —
.548 4.97 6.27 6.00 6.31 5.36 — —
33 422.398 6.02 6.34 5.71 6.20 5.40 6.34 6.07
431 6.13 6.49 5.75 6.11 5.62 6.13 6.23
442 6.08 6.30 5.79 6.20 5.54 6.18 5.96
-452 6.20 6.44 5.70 6.20 5.46 6.36 6.16
462 5.99 6.36 5.60 6.56 5.37 6.50 6.13
472 6.12 6.29 5.66 6.17 5.39 6.11 6.14
483 6.24 6.29 5.64 6.42 5.43 5.98 —
493 6.08 5.66 5.98 6.10 5.57 6.07 6.17
508 6.03 5.25 5.94 6.25 5.51 5.85 5.88
-520 6.12 4.79 5.61 6.03 5.50 6.18 5.75
33 763.406 5.98 6.21 5.98 5.89 5.92 5.09 6.04
420 5.89 6.11 5.89 5.91 5.97 5.30 5.86
442 5.88 6.20 5.88 5.88 5.81 5.52 5.82
4.55 6.03 6.27 6.00 6.01 5.81 5.82 5.98
464 6.03 6.38 6.05 6.01 5.76 5.93 6.10
-483 6.00 6.27 6.08 6.20 5.44 5.85 5.90
494 5.88 6.35 5.96 6.09 5.40 5.85 5.85
504 6.02 6.32 6.00 6.21 5.37 5.89 5.91
514 6.10 6.23 6.02 6.19 5.36 — 5.47
.525 6.15 6.30 5.91 6.09 5.45 6.15 5.05
34 118.355 5.32 6.30 6.96 6.32 6.08 — —
-372 5.33 6.25 6.00 6.19 5.60 — —
.388 5.48 6.36 6.08 6.18 5.34 — —
428 5.41 6.28 5.69 6.25 5.26 6.58 5.78
443 5.68 6.27 6.06 6.10 5.43 6.54 —
470 — 5.44 6.10 — 5.64 — 5.89
-485 5.78 4.82 5.92 5.98 5.48 6.36 6.01
499 5.76 4.72 5.90 6.16 5.52 6.36 5.84
513 5.82 4.84 6.10 6.36 5.76 6.63 5.90
526 — 4.95 6.37 — 5.57 — —
.540 5.92 5.11 6.09 5.99 5.48 — 6.17
34 120.471 5.36 5.95 5.95 6.02 5.89 — 4.61
.484 5.35 6.19 6.14 6.22 6.00 — 4.83
497 5.16 6.07 6.00 6.03 6.09 — 4.93
510 5.26 6.19 6.04 6.12 6.06 — 5.29
523 5.15 6.26 6.02 5.69 5.94 — 5.19
536 5.16 6.09 6.00 5.06 5.86 — 5.21
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Table 9 (continued)

2 400 000 + 7 72 73 74 75 76 77
34 120.551 5.25 6.31 6.03 4.70 5.82 5.77 5.25
564 5.28 6.13 6.18 4.74 5.86 5.37 5.34
579 5.40 6.47 6.10 4.90 5.63 4.85 5.66
34 121.401 5.62 5.99 5.84 6.12 5.87 — 4.72
412 5.79 6.11 5.86 6.26 5.98 — 4.88
422 5.90 6.16 5.92 6.22 5.86 — 5.06
431 5.66 6.16 5.78 6.10 5.86 — 5.12
441 5.92 6.37 5.76 6.06 5.94 — 5.29
484 5.91 6.20 5.70 6.26 5.86 — 5.43
.495 6.05 6.23 5.70 6.05 5.90 6.05 5.74
.505 5.98 6.30 5.76 5.83 5.83 — 5.56
517 6.04 6.27 5.68 5.32 5.75 — 5.68
.528 5.97 6.24 5.71 4.87 5.57 — 5.60
539 5.96 6.18 5.75 4.76 5.54 —_ —
552 5.72 6.18 5.79 4.86 5.44 — —
.562 — — 5.63 4.90 5.32 — —
.594 5.12 6.06 5.77 5.25 5.33 4.95 —
.605 5.11 — 5.83 5.35 5.30 — —
34 122.404 — — — — 5.86 — —
416 5.65 6.29 5.84 6.00 5.94 — —
431 5.58 6.60 6.02 6.13 5.91 — —
34 126.433 5.94 6.02 5.89 5.47 5.92 6.36 4.62
34 131.415 — 6.04 6.14 5.06 6.10 — —
34 487.347 5.38 6.18 5.78 5.78 5.97 5.38 5.92
.367 5.52 6.46 5.92 5.78 5.96 5.07 —
.385 5.54 6.30 5.91 5.91 5.91 5.16 6.14
.397 .5.54 6.16 5.72 5.82 5.72 5.04 5.84
410 5.96 — 5.90 6.18 5.92 5.19 6.01
428 — 6.05 5.99 5.96 5.52 5.34 5.95
438 5.82 5.33 5.91 6.14 5.40 5.25 5.46
.449 5.60 5.11 6.09 6.23 5.41 5.49 5.16
.460 5.66 4.86 5.89 6.22 5.37 5.42 4.70
474 5.68 4.84 5.82 6.06 5.29 5.55 4.72
483 5.82 4.93 5.94 6.09 5.29 5.72 4.83
494 — 5.04 — — 5.44 5.57 4.83
.508 5.81 5.26 5.86 6.02 5.37 5.57 4.82
518 5.78 5.30 5.95 6.05 5.55 5.90 5.10
34 488.530 5.70 6.06 5.75 6.28 5.87 5,17 —
.540 5.66 5.97 5.88 6.14 5.85 —_ 5.48
34 567.388 5.63 5.80 5.96 5.85 5.87 6.21 4.74
35 223.415 5.95 6.10 5.90 5.82 5.46 5.46 5.07
428 5.97 6.30 5.90 5.39 5.45 5.09 5.25
441 6.05 6.23 5.81 5.07 5.63 4.72 5.50
467 6.02 6.24 5.86 4.79 5.76 4.90 5.53
.490 5.90 6.17 5.84 5.04 5.88 5.10 5.66
.503 5.73 6.31 5.95 5.19 5.89 5.35 5.50
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2 40‘{)‘(})0'0 + 71 72 73 74 75 76 77
35 223.517 5.36 6.25 5.89 5.26 5.85 5.45 5.81
.530 5.11 6.19 5.87 5.26 5.97 5.38 5.63
.546 5.04 5.38 5.91 5.53 5.94 5.69
573 5.07 4.79 6.03 5.60 5.85 — —
35 224.454 6.02 5.49 5.95 4.88 5.98 4.99 3.54
472 6.04 4.80 5.80 4.98 5.90 4.86 5.78
.485 6.04 4.88 6.08 5.13 6.08 5.08 6.04
.499 6.15 4.83 5.92 5.22 5.97 5.08 —
512 5.96 5.02 5.84 5.27 6.05 5.24 5.84
524 5.74 5.14 5.67 5.40 5.90 3.28 5.85
542 5.94 5.39 5.77 5.74 5.90 5.79 6.01
556 6.12 5.36 5.88 5.72 5.53 5.79 —
569 — 5.48 5.85 5.68 5.48 5.74 —
583 5.70 5.80 5.80 5.57 6.14 —
35 227.534 5.83 6.21 5.72 5.86 5.62 5.46 5.33
547 85 6.49 5.80 5.80 5.64 -— 5.59
.560 — 6.06 3.97 6.09 6.06 —_ 5.54
573 — 6.09 6.21 6.23 6.04 — 5.53
.586 5.68 6.46 5.96 6.03 5.81 — 5.96
35 598.507 5.60 5.30 5.86 5.00 5.78 6.50 6.11
524 5.49 5.52 5.86 5.36 5.99 6.17 5.96
537 5.09 5.39 5.62 5.32 5.98 6.42 5.98
35 600.363 5.84 5.61 5.88 6.15 5.82 5.52 5.92
.378 5.75 5.50 5.72 5.92 5.72 5.80 6.09
2391 5.93 5.71 5.71 6.16 5.87 6.09 6.13
.405 5.80 6.09 5.88 5.68 5.82 5.78 6.07
421 5.93 5.93 5.80 5.17 6.06 5.73 5.60
434 6.10 6.01 5.77 4.90 5.83 6.19 5.05
446 5.75 5.89 5.62 4.80 5.87 —_ 4.77
.501 6.12 6.27 5.64 5.31 5.61 6.50 5.05
525 6.16 6.05 5.72 5.38 5.54 6.28 5.10
35 603.369 5.96 6.07 5.88 5.18 5.32 —_ —
.381 — 6.34 5.94 4.90 5.37 5.92 5.55
.397 — 6.16 5.99 4.73 5.34 — 53.73
.408 5.97 6.31 6.02 4.86 5.41 5.97 6.12
419 6.14 6.42 6.01 5.05 5.33 — 5.94
431 5.87 6.26 6.00 5.08 5.46 6.06 6.20
.446 5.68 5.94 5.82 5.17 5.43 5.79 6.17
457 5.59 5.29 5.89 5.29 5.50 6.40 6.17
468 5.28 4.96 6.09 5.30 5.51 6.40 6.14
491 5.08 4.96 5.94 5.48 5.60 6.34 6.18
507 5.31 5.01 5.94 5.67 5.84 6.24 6.12
35 920.444 5.42 4.54 5.56 5.27 5.80 — 6.08
467 5.50 4.64 5.64 5.60 5.94 5.85 6.14
487 5.93 5.20 5.91 5.75 5,84 5.65 6.06
.504 5.91 5.26 5.84 5.73 5.81 6.24 6.12




B. SZEIDL

Table 9 (continued)

J.D. - ‘| o - . _
2 400 000 + 7 ! 72 73 74 75 76 77
b
35 920.547 6.13 5.49 5.91 5.69 5.37 6.39 5.93
.562 5.83 5.62 5.98 5.74 5.27 6.56 5.92
.585 6.12 5.89 5.89 5.80 5.17 6.62 5.70
35 933.415 5.84 6.19 5.88 6.30 5.71 5.08 6.19
443 5.70 6.30 5.96 5.97 5.30 5.06 5.54
479 4.97 6.23 5.84 5.93 5.22 5.26 4.58
.503 4.94 5.95 5.86 6.05 5.27 5.83 4.56
.515 5.39 6.37 6.16 6.01 5.18 5.91 4.70
.530 — 6.22 5.98 5.98 5.30 5.89 4.70
.543 — — 5.68 — 5.44 — —
573 5.06 — 6.12 5.84 5.64 5.81 5.27
.588 — - 5.83 — 5.62 —_ —
.602 4.80 — 6.00 — 5.68 — —
36 991.457 5.61 5.70 5.75 6.15 6.13 5.92 5.50
470 5.39 5.80 5.80 6.29 — 6.19 5.39
.485 — 6.03 5.71 6.04 5.97 — 5.71
37 018.470 5.46 — 6.05 5.84 5.98 — 4.74
.483 5.56 6.34 5.98 5.94 6.10 6.14 4.85
496 5.54 6.39 6.00 6.10 5.98 5.93 4.62
.510 5.40 6.22 5.89 5.96 5.96 — 5.12
.523 5.59 6.31 5.98 5.99 — 6.14 5.11
.537 - 6.38 5.80 6.16 5.59 6.38 5.20
.550 5.64 6.03 5.95 6.00 5.77 5.76 5.55
.563 5.58 6.07 5.94 6.20 5.39 5.91 5.54
577 5.88 6.18 5.78 6.20 5.55 5.89 5.74
.609 5.92 6.12 5.94 6.22 5.54 5.79 5.84
.623 5.82 6.06 5.96 6.24 5.52 —_ 5.82
.637 5.66 6.17 6.17 6.22 5.71 — 5.74
37 057.539 5.88 5.69 6.13 6.21 5.417 — 5.10
552 5.79 5.65 5.87 6.31 5.47 6.07 5.01
578 6.04 5.89 6.16 6.25 5.44 — 5.44
37 058.529 5.45 6.12 5.73 6.25 5.45 6.29 5.56
.580 — 6.11 5.36 6.35 — 6.63 —
37 757.598 — 5.74 5.74 5.20 5.36 — 5.30
37 791.365 — . 560 5.78 5.92 5.69 6.58 6.35
.380 5.96 | 5.81 5.81 5.89 5.79 6.42 6.19
.394 5.83 | 577 5.69 5.97 5.81 6.52 6.04
424 5.39 |  6.03 5.86 6.03 5.89 5.56 6.05
.439 545 | 5.98 5.87 5.88 5.88 5.12 6.10
454 5.00 | 5.97 5.78 5.11 5.78 5.06 6.19
.469 5.25 | 6.16 5.94 4.73 5.84 5.08 6.25
.483 5.02 | 6.3 5.81 4.81 5.69 5.20 6.06
497 5.04 ©  6.28 5.92 4.77 5.61 5.44 5.79
.519 527 | 6.42 5.98 5.05 5.58 5.53 4.81
.533 5.23 | 6.28 6.04 5.11 5.26 5.71 4.61
.549 5.50 | 6.37 5.92 5.30 5.40 5.66 4.68
563 5.50 | 6.39 5.98 5.40 5.43 5.86 4.83
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2 40‘{)' (%0 + 78 79 J 80 81 Q2 83 84
I |
28 963.487 5.15 } 6.10 5.30 5.53 5.64 5.10 5.93
28 991.403 5.44 | 6.18 6.12 5.83 5.99 6.27 6.04
416 5.25 6.02 6.20 5.34 6.24 6.13 5.91
430 4.80 ! 6.17 ! 6.09 4.87 6.09 6.30 5.91
522 4.44 | 5.47 4.97 5.47 6.23 5.22 6.00
542 4.44 | 5.21 4.98 5.60 6.11 4.98 5.94
29 346.376 4.76 5.42 5.45 6.33 5.35 6.16 5.79
.392 4.77 5.49 5.57 6.28 5.93 5.21 5.85
29 719.549 5.58 5.55 5.14 5.44 6.16 5.99 6.09
560 5.61 5.58 5.23 5.50 6.14 6.09 6.04
29 720.546 5.30 5.75 6.16 5.09 6.40 5.98 5.98
.558 5.26 5.85 6.11 5.06 6.21 6.03 5.88
29 774.405 5.49 6.50 5.68 6.53 5.49 6.47 6.03
417 5.54 6.27 5.54 6.43 5.73 6.24 5.88
29 775.403 4.94 6.29 6.38 6.16 5.48 6.19 6.27
415 4.97 6.21 6.21 6.21 5.42 6.30 6.19
426 5.25 6.21 6.17 6.44 5.48 6.13 6.17
437 5.20 6.32 5.98 6.05 5.75 6.10 6.07
447 4.79 6.38 6.14 6.38 5.69 5.83 6.10
30 052.462 5.90 6.24 6.03 5.79 5.90 6.44 5.92
474 5.57 5.67 [ 6.02 5.90 6.07 6.38 6.09
489 5.71 5.11 6.35 \ 6.15 6.21 6.34 . 6.09
501 5.80 4.95 6.35 | 6.10 6.15 6.29 6.01
30 078.418 5.26 6.59 6.37 6.03 6.29 6.09 5.79
434 5.36 6.42 6.25 5.94 6.15 5.94 5.63
.470 5.26 6.43 6.19 6.05 5.08 6.09 5.73
483 5.39 6.43 6.12 6.33 4.92 6.14 5.80
498 5.39 6.09 ! 6.13 6.13 4.93 6.13 5.81
.509 5.63 6.27 5.86 6.14 5.01 6.14 5.80
521 5.53 6.26 | 6.03 6.12 5.16 6.18 5.99
.536 5.36 6.32 | 5.94 6.12 5.34 6.18 5.91
.548 5.43 6.49 | 5.91 6.18 5.49 6.14 5.98
33 390.497 5.67 5.84 5.38 5.13 6.07 4.90 5.59
534 5.53 6.00 5.47 5.42 6.12 5.31 5.25
.545 5.42 6.00 5.39 5.45 6.22 5.39 5.23
558 5.35 6.07 5.40 5.48 6.45 5.48 5.33
570 5.25 6.03 5.47 5.69 6.05 5.50 . 5.40
586 5.18 6.21 5.74 5.84 6.40 5.55 5.51
33 420.424 6.10 5.55 6.13 6.23 6.13 6.41 5.52
438 5.83 5.90 6.15 6.36 6.36 6.15 5.73
450 5.60 5.95 | 6.18 6.34 6.27 6.16 5.75
476 5.77 6.15 6.09 6.18 6.31 6.56 5.87
487 5.78 6.07 6.48 6.37 6.18 6.18 5.74
498 5.79 5.96 6.00 6.08 6.55 6.55 5.71
510 5.64 6.05 6.12 6.12 6.30 6.22 5.74
523 —_ 6.15 5.99 | 6.23 — — 5.83

13
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Table 9 (continued)

2 40'{)'%;) + 8 79 80 81 82 83 84
33 421.385 5.55 5.50 5.89 6.06 6.06 6.34 6.14
442 5.56 5.97 6.05 6.27 6.20 6.24 6.13
454 5.45 5.99 5.97 6.16 6.40 6.15 5.97
465 5.40 6.05 6.00 6.23 6.29 6.13 5.82
475 5.41 6.24 6.10 6.26 6.28. 6.26 5.54
486 5.03 6.27 6.22 6.22 6.22 6.34 541
497 5.54 6.38 6.07 6.17 6.30 6.30 5.37
535 5.90 6.12 6.35 6.45 6.60 5.35 5.14
548 5.72 6.18 5.98 6.12 6.27 4.99 5.20
33 422.398 5.40 5.94 5.81 6.12 5.79 6.24 6.12
431 5.00 6.29 5.91 6.08 6.05 6.20 6.08
442 5.05 6.05 5.88 5.91 6.01 6.03 5.96
452 5.09 6.41 6.02 6.06 6.29 6.20 6.16
462 4.85 6.15 5.83 6.13 5.99 6.33 5.87
472 4.96 6.12 5.83 5.93 6.49 6.32 6.06
.483 4.91 6.61 6.19 6.27 6.40 6.42 6.06
493 5.11 6.35 6.05 6.35 6.46 6.29 6.23
508 4.95 6.27 6.27 6.44 6.17 6.44 5.97
520 5.08 5.91 5.83 6.05 6.61 6.08 5.89
33 763.406 5.29 6.29 6.20 6.29 6.00 4.81 5.92
.420 5.21 6.37 6.10 6.19 6.17 4.93 5.71
442 5.36 5.63 6.14 6.14 6.02 5.12 5.37
455 5.42 5.08 6.12 5.85 6.39 5.23 5.37
464 5.49 4.85 6.15 5.44 6.20 5.32 5.29
-483 5.51 4.74 6.22 5.03 6.20 5.40 5.27
494 5.36 4.85 6.26 4.90 6.13 5.55 5.31
504 5.34 5.01 6.27 5.04 6.41 5.61 5.40
514 5.49 5.02 6.36 5.05 6.42 5.68 5.36
525 5.51 5.17 6.30 5.17 6.15 5.717 5.45
34 118.355 — 6.01 6.13 6.32 5.37 5.42 6.26
372 - 5.84 6.10 6.12 5.81 5.53 6.02
-388 — 6.14 6.18 6.24 5.48 5.48 6.12
428 5.08 6.15 5.82 6.22 5.82 5.85 6.08
443 5.27 6.27 5.97 6.27 5.83 5.71 6.06
470 5.58 — 5.89 — 5.69 6.06 5.64
485 5.40 6.21 5.59 5.95 6.02 5.92 5.55
499 5.29 6.49 5.55 5.42 6.03 6.16 5.40
513 5.46 6.60 5.46 5.08 6.10 6.23 5.33
526 548 5.82 5.54 5.16 5.86 5.95 5.19
-540 5.58 6.22 5.55 4.94 6.22 6.17 5.08
34 120471 5.48 6.39 5.99 6.23 5.58 6.09 5.81
484 — 6.44 6.00 6.32 5.66 5.98 5.77
497 5.54 6.20 6.04 6.21 5.73 6.09 5.73
.510 5.58 6.48 6.19 6.28 5.63 6.12 5.98
523 5.62 6.20 6.02 6.16 5.85 6.20 5.82
536 5.51 6.15 6.00 6.02 5.84 6.20 5.72
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240;{)'(%'0 s 78 79 80 81 82 83 84
34 120.551 5.49 6.27 5.96 6.29 5.82 6.18 5.84
564 5.56 6.48 6.07 6.27 6.07 6.27 6.11
579 — 6.65 5.96 6.22 6.00 6.45 5.96
34 121.401 4.99 6.56 5.95 6.12 5.32 5.56 5.95
412 5.18 6.37 5.98 6.36 5.09 5.66 6.37
422 5.18 6.39 5.97 6.38 5.02 5.74 6.10
431 5032 6.15 5.96 6.15 5.00 5.78 5.99
441 541 6.37 5.88 6.31 5.00 5.94 5.88
484 5.30 6.24 5.95 6.09 5.26 5.89 5.37
495 5.40 6.36 6.05 6.21 5.51 6.00 5.26
.505 5.32 6.20 6.07 6.13 5.56 5.97 5.35
517 5.44 6.20 5.98 6.22 5.58 6.16 5.24
528 5.42 6.22 5.97 6.16 5.69 5.99 5.27
.539 — 6.25 6.11 6.16 5.75 6.14 5.46
.552 — 6.22 6.10 6.25 5.78 6.20 5.39
562 — — 6.04 6.18 5.65 — 5.46
594 — 5.28 6.18 6.20 5.71 6.32 5.53
.605 — 4.90 5.88 — 6.00 — 5.56
34 122.404 e — 5.76 5.97 6.38 5.64 —
416 5.54 6.30 5.87 6.00 6.25 5.68 5.91
431 5.61 6.35 5.80 5.98 6.02 5.71 6.08
34 126.433 5.58 5.13 6.04 5.52 6.21 5.55 5.78
34 131.415 5.83 5.92 5.83 — 5.24 5.50 5.96
34 487.347 5.32 5.97 4.93 5.08 6.34 5.84 5.52
.367 5.36 6.18 5.07 5.40 — 5.69 5.60
.385 5.54 6.16 5.19 5.44 6.30 5.91 5.57
.397 5.50 5.94 5.17 5.48 6.12 5.84 5.56
410 5.46 6.36 5.40 5.60 6.19 5.96 6.00
428 — 6.11 5.45 5.74 6.15 6.42 5,72
.438 5.54 6.16 5.46 5.64 6.10 6.13 5.66
449 5.70 6.23 5.563 5.91 6.36 6.35 5.93
460 5.64 5.84 5.52 5.66 — 6.24 5.84
474 5.70 5.48 5.568 5.70 — 6.38 5.83
.483 5.42 5.37 5.54 5.72 —— 6.30 5.66
494 5.84 5.07 5.71 5.84 — 6.18 5.84
.508 5.62 5.02 5.86 6.04 5.71 6.20 5.97
.518 5.60 5.04 5.75 5.90 5.30 — 5.95
34 488.530 5.10 5.49 5.68 5.91 6.28 6.28 5.42
.540 5.37 5.51 5.68 5.92 6.24 6.18 5.51
34 567.388 5.04 5.83 5.96 6.00 5.58 5.54 5.87
35 223.415 5.09 6.39 5.92 5.62 5.16 6.31 5.95
428 5.11 6.26 5.84 5.79 4.93 6.22 5.92
441 5.30 6.34 5.77 5.81 5.04 6.21 5.94
467 5.17 6.39 5.19 5.84 5.14 6.22 6.04
490 5.24 6.21 5.29 6.04 5.47 6.28 6.08
.503 5.17 6.32 5.33 5.97 5.45 6.11 6.11

13%
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2 40:{)' (%0 + 78 79 80 81 82 83 84

35 223.517 5.31 6.26 5.32 6.02 5.58 5.72 6.04
530 5.26 6.11 5.45 6.13 5.60 5.16 5.97

546 5.31 6.13 5.51 6.26 5.69 4.91 5.77

573 5.32 5.45 5.69 — 5.75 5.10 5.43

35 224.454 5.44 6.28 6.02 5.42 5.37 6.41 5.88
472 5.52 6.38 6.01 5.52 4.88 6.25 5.86

485 5.56 6.26 5.83 5.62 4.95 6.24 6.10

.499 5.27 6.26 5.80 5.70 5.00 6.58 5.97

.512 5.24 6.14 5.70 5.70 5.08 6.03 6.02

524 5.24 5.90 5.42 5.79 5.11 5.60 6.09

542 5.02 5.32 5.22 6.03 5.24 5.02 5.86

.556 4.98 5.14 5.30 5.95 5.34 4.88 6.05

569 4.89 5.10 5.36 5.94 5.61 5.04 5.96

583 5.09 5.22 5.38 6.16 5.70 5.25 6.12

35 227.534 5.80 5.29 6.45 5.09 6.28 5.35 6.36
547 5.67 5.56 5.95 5.04 6.24 4.99 5.88

560 5.60 5.67 6.09 4.93 — 4.90 6.24

573 5.28 5.74 6.02 5.05 6.30 5.00 6.45

586 5.18 5.81 6.03 5.37 6.30 5.07 6.05

35 598.507 5.35 6.40 6.47 5.30 5.30 5.04 5.72
524 5.20 6.26 6.27 5.54 5.52 5.10 6.02

i 537 5.14 6.34 6.24 5.36 5.29 5.22 5.96
35 600.363 5.38 6.19 4.83 6.23 6.30 — 6.11
- 378 5.20 6.41 5.02 — 6.32 6.27 5.99
.391 5.24 6.16 5.15 5.99 6.26 6.01 6.05

405 5.27 6.01 5.34 6.50 6.16 6.07 5.96

421 5.36 6.08 5.50 6.00 6.10 6.27 6.06

434 5.43 6.60 5.35 6.46 6.31 6.35 6.15

.446 5.48 6.00 5.53 6.05 6.22 6.05 5.89

.501 5.51 6.38 5.90 6.39 6.38 4.94 6.10

.525 5.48 6.16 6.01 6.07 5.66 5.20 5.86

35 603.369 —_ 6.15 6.32 5.86 6.13 6.32 6.02
.381 5.19 6.25 6.18 5.98 6.00 6.20 6.00

.397 5.10 6.35 6.57 5.95 6.22 6.28 5.96

.408 5.01 6.28 6.29 5.95 6.02 6.25 6.04

419 5.15 6.36 6.19 6.11 6.25 6.23 6.11

431 5.52 6.40 6.24 6.10 6.10 6.31 6.02

446" 5.63 6.12 6.20 6.17 6.27 6.17 6.02

457" 5.37 6.15 6.22 6.22 6.23 6.24 6.16

.468 5.28 5.40 6.22 6.41 6.27 5.43 6.18

.491 5.29 4.96 5.96 6.12 6.38 4.96 5.98

507 5.50 4.91 6.12 6.24 6.16 4.88 6.00

35 920.444 5.57 6.22 5.97 6.06 6.62 6.06 5.89
467 5.70 6.38 6.22 6.22 6.33 5.97 5.97

487 5.62 5.92 5.93 5.80 5.58 5.92 5.91

504 5.91 6.14 6.01 6.14 5.02 6.03 5.93
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240'{)'(%0 4 78 7 80 81 82 83 ‘ 84
1
35 920.547 5.69 4.66 5.53 6.13 5.10 6.20 |  5.65
.562 5.77 4.69 5.34 6.12 5.17 6.38 5.38
.585 5.86 4.84 5.30 6.16 5.40 6.12 5.26
35 933.415 5.64 6.41 5.93 5.15 6.21 5.48 5.88
443 5.90 6.15 5.71 5.22 6.41 5.86 5.7%
.479 5.56 6.10 5.50 5.56 6.23 5.84 | 5.82
.503 — 6.32 5.24 5.56 5.93 593 | 5.98
515 — 6.05 5.29 5.57 6.22 6.03 | 6.0
.530 5.58 6.08 5.27 5.98 5.89 6.29 |  6.03
.543 — — 5.22 6.30 — 6.15 |  5.60
573 6.00 5.60 5.53 6.10 6.18 6.26 |  6.28
.588 — 4.88 5.58 5.68 5.94 — 1 5.92
.602 — 4.68 5.57 6.17 5.08 — | 580
36 991.457 5.03 6.16 5.10 6.21 6.20 476 . 598
.470 5.81 6.09 5.12 6.19 6.46 467 | 6.29
.485 5.51 6.08 5.35 — — 4.99 | 6,01
37 018.470 5.93 6.21 5.50 6.48 5.80 6.3¢ | 6.26
.483 5.44 6.09 5.99 6.18 5.81 6.24 5.51
.496 5.68 5.93 5.86 6.18 5.83 5.72 5.55
.510 5.56 6.29 5.79 6.50 5.87 5.18 5.50
.523 5.42 6.18 6.12 6.06 5.93 4.90 | 5.29
.5317 5.37 5.96 5.80 — 6.05 487 | 5186
.550 5.62 6.26 6.11 5.94 6.03 5.13 i 5.32
.563 5.56 6.41 6.00 5.80 5.93 520 | 5.43
5717 5.84 6.22 6.09 5.22 6.14 5.36 | 5.30
.609 5.74 6.17 6.13 5.09 6.32 534 . 5.80
.623 5.82 6.04 — 5.07 6.42 5.46 . 3.60
.6317 5.58 5.87 — 5.20 6.26 558 ©  3.71
37 057.539 5.47 6.40 6.15 6.33 6.13 6.15 ©  6.11
.552 5.67 6.19 6.10 6.19 6.10 6.34 |  6.01
.578 5.67 6.31 6.25 6.27 6.09 6.23 |  6.07
37 058.529 4.78 6.33 6.19 6.16 6.43 6.29 . 5.60
.580 5.64 6.54 — 6.51 6.48 6.20 1 579
37 757.598 — — 6.25 — 6.17 6.08 5.88
37 791.365 6.14 6.32 6.21 6.25 6.03 6.25 5.84
.380 6.10 6.19 6.19 6.19 6.16 6.23 5.79
.394 6.02 6.21 6.34 6.29 6.21 6.37 5.73
424 5.74 6.10 6.33 6.30 6.14 5.96 5.95
.439 5.77 5.98 6.29 6.10 5.55 5.28 5.97
.454 5.68 5.47 6.25 6.22 5.00 4.85 5.81
.469 5.81 5.32 6.25 6.23 4.99 4.95 5.91
.483 5.56 5.20 6.19 6.35 4.92 5.09 5.90
.497 5.83 5.20 6.00 6.12 5.13 5.20 5.90
.519 5.96 5.41 6.19 6.27 5.36 5.36 6.04
.533 5.80 5.47 6.18 6.32 5.40 5.47 6.02
.549 5.60 5.62 5.90 6.34 5.50 5.50 6.04
.563 5.43 5.70 5.57 6.41 5.46 5.63 6.16
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5.D. l ‘

2 400 000 - 85 86 . 87 88 89 90 91
28 963.487 5.67 5.26 5.15 5.78 5.64 5.96 6.22
28 991.403 5.38 5.78 5.10 5.04 5.35 5.86 5.81

416 5.42 6.06 5.08 4.93 5.30 5.98 6.02
430 5.25 5.87 5.00 5.00 5.36 6.10 5.94
522 5.34 5.50 4.98 5.08 5.32 6.02 6.12
542 5.30 5.22 5.14 5.33 5.84 6.14 6.29
29 346.376 5.91 5.74 .99 4.96 5.72 4.87 4.90
.392 5.90 6.10 5.23 5.38 5.81 4.99 5.23
29 719.549 5.76 — 5.18 5.47 5.97 6.02 6.28
560 5.64 — 5.19 5.64 5.77 6.24 6.14
29 720.546 5.42 5.51 5.51 5.73 5.87 6.20 6.18
.558 5.32 5.44 5.44 5.34 5.76 6.00 6.21
29 774.405 5.93 5.38 5.38 5.38 5.84 6.19 5.68
417 6.00 5.51 5.54 5.45 5.98 6.00 5.88
29 775.403 5.95 5.63 5.29 5.43 5.93 6.10 5.61
415 5.73 5.94 5.25 5.62 6.02 6.19 5.68
426 5.81 5.76 5.38 5.51 5.83 6.15 5.70
437 5.76 5.93 5.51 5.85 5.98 6.29 5.93
447 5.78 6.04 5.60 6.16 5.69 6.16 5.75
30 052.462 5.41 5.53 5.39 — 6.09 6.15 6.24
474 5.49 5.37 5.26 5.40 6.02 6.11 6.25
.489 5.45 5.60 5.48 5.42 6.11 6.25 6.07
.501 5.45 5.75 5.64 5.40 5.85 6.15 6.17
30 078.418 5.41 5.95 5.35 5.76 5.35 6.20 6.16
434 5.33 5.79 5.20 5.79 5.23 6.06 6.18
470 5.32 5.52 5.29 5.18 5.54 5.81 6.24
483 5.45 5.48 5.25 4.98 5.45 5.45 6.08
498 5.38 5.47 5.27 5.12 5.51 5.07 5.97
.509 5.23 5.41 5.32 5.29 5.71 4.80 5.95
521 5.45 5.62 5.42 — 5.72 4.91 5.91
536 5.56 5.53 5.38 5.22 5.76 5.11 5.31
.548 5.49 5.64 5.31 5.10 5.80 5.13 4.94
33 390.497 5.31 5.36 5.66 5.22 5.90 6.34 5.57
534 5.45 5.47 5.33 — 5.90 6.30 5.62
545 5.51 5.51 5.25 5.22 5.98 6.22 5.85
.558 5.45 5.48 5.21 5.31 5.45 6.22 5.77
.570 5.69 5.60 5.24 5.28 5.24 6.17 5.71
586 5.79 5.88 5.28 5.34 5.00 5.97 5.97
33 420.424 5.43 5.68 5.66 5.37 5.80 6.29 6.00
438 5.83 5.90 5.58 5.46 5.98 6.32 6.24
450 5.80 5.81 5.65 5.44 5.89 6.28 6.27
476 5.74 5.82 5.62 5.69 5.74 6.09 6.27
487 5.84 6.15 5.68 5.55 5.84 6.11 6.05
.498 5.79 5.81 5.48 5.56 5.96 6.34 6.12
510 5.83 5.99 5.38 5.66 6.05 6.22 6.14
523 5.94 — 5.16 5.27 5.78 — —
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2 40 000 + 85 86 87 88 89 90 9l
33 421.385 5.31 6.00 5.26 5.60 5.26 6.02 6.06
442 5.35 5.97 5.56 5.38 5.59 6.11 5.99
454 5.27 5.80 5.47 5.38 5.47 6.04 —
465 5.27 5.68 5.48 5.23 5.42 6.25 6.29
475 5.34 5.58 5.54 5.10 5.54 6.13 6.28
.486 5.34 5.44 5.59 5.07 5.65 6.34 6.12
497 5.53 5.21 5.56 5.10 5.75 6.32 6.30
535 5.61 5.44 5.82 5.06 5.92 6.58 6.24
548 5.63 5.39 5.41 — 5.86 6.24 6.18
33 422.398 5.79 5.57 5.24 5.03 5.00 6.32 5.99
431 5.44 — 5.42 5.00 5.07 6.41 6.08
442 5.65 5.73 5.32 5.15 5.15 6.03 5.96
452 5.46 5.73 5.36 5.03 5.06 6.41 6.16
462 5.35 5.65 5.25 — 5.22 6.30 5.89
472 5.28 5.88 5.39 5.09 5.19 6.29 6.29
483 5.29 5.64 5.46 5.02 5.29 6.24 6.12
493 5.47 5.82 5.51 5.08 5.41 6.20 6.46
.508 5.36 6.03 5.39 5.13 5.25 6.06 6.17
.520 5.30 5.89 5.46 5.27 5.43 6.55 6.12
33 763.406 5.45 5.63 5.27 5.26 5.84 4.93 6.29
420 5.45 5.66 5.27 5.42 5.78 4.95 6.25
442 5.60 5.70 5.28 5.63 5.81 5.07 6.19
455 5.62 5.77 5.34 5.71 6.05 5.27 6.18
464 5.76 5.84 5.44 5.77 5.91 5.35 6.20
483 5.80 6.00 5.37 5.62 6.05 5.62 6.23
494 5.81 5.96 5.40 5.50 5.88 5.52 6.31
.504 5.91 6.08 5.42 5.67 5.89 5.64 6.34
514 5.97 6.16 5.55 5.66 5.85 5.63 6.12
525 5.91 6.09 5.61 5.74 5.563 5.61 6.17
34 118.355 5.82 5.34 5.48 — — — 5.54
372 5.43 5.26 5.36 — - — —
.388 5.24 5.48 5.20 — 5.34 6.20 5.50
428 5.12 5.58 5.12 5.76 4.84 6.31 5.72
443 5.30 5.80 5.60 5.62 4.88 6.12 5.80
470 — — 5.49 5.06 5.19 6.26 5.69
485 5.25 5.98 5.36 5.13 5.00 6.04 6.09
499 5.33 6.16 5.40 5.12 5.20 6.16 5.99
513 5.46 5.99 5.60 5.19 5.16 6.29 6.07
526 5.32 — 5.60 5.22 5.22 6.28 6.00
.540 5.58 6.09 5.51 5.51 5.37 6.22 6.22
34 120.471 5.74 5.79 5.22 5.58 5.87 6.20 5.56
484 5.66 5.77 5.30 - 5.66 6.20 5.57
497 5.48 5.87 5.23 5.71 5.87 6.09 5.60
.510 5.48 5.86 5.26 5.50 5.89 6.12 5.59
513 5.44 6.04 5.10 5.55 5.79 6.11 5.64
536 5.36 5.97 5.00 5.33 6.00 6.15 5.72
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J.D.

|

I

2400 000 + 83 86 87 i 83 89 an at
34 120.551 5.32 6.08 3.00 5.32 | 5.96 6.10 5.71
.564 5.40 6.02 525 | 5.15 5.88 6.20 5.86

5379 5.28 6.08 519 | 5.14 5.55 6.22 5.8%

34 121.401 5.78 5.91 551 5.60 5.74 6.05 6.12
412 5.81 6.10 5.59 | 550 | 5.74 6.12 6.02

422 5.92 6.02 559 | 544 | 5.69 6.10 5.69

431 5.90 5.99 5.66 | 540 | 585 5.97 5.54

441 5.81 6.00 5.65 . 5.21 | 583 6.14 5.46

484 5.86 6.02 572 | 5.15 5.97 6.16 5.20

.495 5.94 5.90 570 | 5.22 5.81 6.20 5.40

.505 5.96 5.85 359 | 5.25 5.90 6.16 5.35

317 5.96 5.75 5.48 |  5.31 5.86 6.22 5.41

.528 5.81 5.54 5.40 & 5.24 5.86 6.09 5.60

.339 5.75 5.54 5.35 | — 5.92 6.13 5.48

.552 5.65 5.44 5.27 | — 5.98 6.15 5.52

.562 5.47 5.43 5.02 | — 5.70 — 5.65

.594 5.36 5.33 5.00 5.53 5.74 5.97 5.60

605 5.59 5.46 | 5.16 — — — 5.73

34 122.404 5.38 560 |  5.33 5.16 5.61 5.90 6.25
416 5.40 545 | 336 | 516 5.47 6.00 6.29

431 5.52 5.52 5.35 | 5.37 5.68 6.13 6.28

34 126.433 5.85 5.97 5.47 . 5.63 5.84 5.38 6.06
34 131.415 5.98 — 5.62 | 5.49 5.83 6.10 6.10
34 487.347 5.65 550 | 3.20 ¢ .76 5.88 5.60 3.23
367 5.43 5.55 5.36 5.98 5.89 5.84 5.50

.385 5.54 5.47 5.42 5.79 5.91 5.74 5.57

.397 5.33 5.36 5.30 :  5.43 5.74 5.74 5.72
410 5.35 5.57 5.57 | 5.40 6.09 6.22 5.82
.428 5.20 5.63 545 | 518 | — 5.92 5.74
.438 5.25 5.58 5.60 5.04 6.06 5.93 5.58
449 5.41 5.83 560 | 5.21 6.12 6.03 5.85

460 5.28 5.60 5.60 | 5.07 6.06 6.33 5.99
474 5.29 6.68 5.55 | 5.04 5.85 5.90 5.90
483 5.44 5.96 5.50 5.23 5.86 6.28 5.87
494 5.44 6.07 5.50 5.12 5.85 - —
.508 5.47 5.99 5.78 5.08 5.69 — —

518 5.59 6.05 5.73 5.30 5.43 6.13 —

34 488.530 5.30 5.42 5.75 5.66 5.97 6.21 5.89
.540 5.37 5.44 570 5.83 - 6.03 5.99

. 34.567.388 5.78 5.85 3.10 |  5.63 6.14 5.04 5.20
35 223.415 5.99 5.51 5.20 5.53 5.90 6.18 6.27
. .4928 5.92 5.47 5.22 5.60 5.79 6.18 6.21
441 5.81 5.48 5.40 5.59 5.87 6.25 6.20

467 5.88 5.55 5.30 5.51 5.73 5.84 6.37

.490 5.92 5.72 5.52 1 5.43 5.85 5.12 6.26

.503 5.73 5.73 554 | 5.44 5.89 4.86 6.20
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2400000 + t 85 ‘ 36 57 ™ i 59 !‘ - 0
i
a i ! ! )

35 223.517 5.60 5.93 5.63 5.09 5.93 4.90 6.17
530 P 5.38 5.84 5.61 5.04 |  35.81 5.04 6.28
546 L 542 5.89 5.60 504 | 5.98 5.18 6.13
573 | 5.32 6.05 5.60 5.05 5.32 5.32 6.29
35 224.454 5.72 6.00 506 | 5.04 5.95 6.19 | 5.95
472 | 5.86 6.04 5.02 494 | 578 6.34 6.09
485 5.88 6.04 5.24 513 | 5.97 6.12 6.12
499 6.01 6.06 3.22 505 | 5.86 6.15 6.10
512 5.86 5.91 5.30 5.16 578 | 53.35 | 6.34
324 5.82 5.88 5.28 5.21 5.72 | 4.98 6.22
542 5.92 5.65 5.34 5.30 5.86 | 4.88 6.14
556 5.86 5.43 5.30 5.53 ‘ 5.88 4.96 6.10
.569 ; 5.76 5.36 5.61 5.65 5.85 ;  5.18 6.12
583 | 5.56 5.54 5.59 562 1 594 | 538 6.34
35 227.534 5.40 5.40 3.88 5.29 559 1 62 5.72
347 . 5.26 5.46 5.62 5.40 \ 5.48 6.56 5.73
.560 L 5.24 5.42 5.70 5.52 . 3.83 | 6.50 6.20
373 . 5.38 — 5.94 574 | 544 — 6.02
.586 5.40 | 5.51 5.74 548 | 5.96 6.23 5.88
35 598.507 I 5.86 5.9¢ | 5.51 5.06 6.09 5.7%8 5.04
524 5.96 6.22 5.63 5.05 588 © 6.04 | 5.24
.537 I 570 0 5.98 575 ¢+ 5.22 5.77 3.66 517
35 600.363 L 542 5.52 5.66 540 572 ’ 6.60 6.30
.378 5.38 5.33 3.52 5.48 5.28 5.98 5.98
.391 L 5.24 5.44 5.69 5.72 5.08 | 5.55 6.18
405 5.39 5.55 5.80 | 5.3 4.85 | 503 | 6.20
421 f5.25 5.50 5.53 5.46 4.90 497 | 6.10
434 5.35 5.58 5.51 5.53 5.03 | 503 @ 6.44
.446 5.29 5.70 5.36 5.60 5.08 ,  4.99 | 6.30

301 349 1 5.90 5.10 5.69 546 ©  5.44 | —
.525 5.61 5.99 5.18 5.38 | 5.50 5.66 | 6.44
35 603.369 5.59 5.70 5.03 — 5.59 6.17 ¢ 563
381 5.78 5.76 5.03 5.60 5.71 6.25 5.73
397 5.91 6.01 5.01 5.59 5.73 6.18 5.76
408 5.69 5.84 5.06 5.62 5.64 6.10 5.75
419 5.93 6.06 5.20 5.76 5.88 6.33 6.06
431 5.94 6.20 5.14 5.63 5.74 6.28 6.02
446 5.86 6.02 5.19 5.53 5.75 6.29 5.96
457 5.95 6.10 5.47 5.68 5.91 6.56 6.04
468 5.86 6.22 5.33 5.73 5.98 6.40 6.18
.491 5.82 5.94 5.42 5.62 573 | 5.78 6.10
.507 5.86 6.02 5.60 5.44 5.86 5.20 6.16
35 920.444 5.70 5.71 4.92 573 | 5.49 5.01 6.02
467 5.80 5.76 5.03 570 & 5.53 4.82 5.97
.487 5.70 5.49 5.23 5.77 5.84 5.14 6.20
.504 5.93 5.42 4.94 5.24 5.50 5.03 | 5.99

{
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Table 9 (continued)

2 4(;]0 (%0 + 85 86 87 88 89 90 91
35 920.547 5.60 5.25 5.10 5.30 5.77 5.52 6.17
.562 5.30 5.30 5.09 5.20 5.55 5.51 6.19
.585 5.30 5.43 5.08 5.23 5.60 5.51 6.16
35 933.415 5.22 5.34 5.30 5.62 5.04 4.82 6.24
443 5.22 5.52 5.30 5.94 5.33 5.33 6.08
479 5.29 5.74 5.29 5.75 5.36 5.29 5.72
.503 5.14 5.50 5.30 5.79 5.27 5.44 5.11
515 5.39 5.85 5.50 5.69 5.39 5.57 5.33
.530 5.52 5.86 — 5.82 5.41 5.84 5.13
.543 5.76 6.00 5.14 — — 5.83 5.19
573 5.60 5.81 5.48 5.70 5.39 5.74 5.41
.588 5.77 5.74 5.28 — 5.42 5.68 5.38
.602 5.66 — 4.90 — 5.84 6.02 5.26
36 991.457 5.63 5.82 5.74 5.56 5.42 5.74 6.40
470 5.81 6.06 5.55 5.52 5.81 6.11 —
485 5.71 — 5.33 5.45 5.68 6.07 6.39
37 018.470 — 6.03 5.62 5.06 5.95 6.39 6.01
483 5.98 6.03 5.62 5.06 5.94 6.18 6.12
.496 5.85 6.10 5.73 4.90 5.51 6.27 6.02
510 5.88 5.96 5.90 4.96 5.85 6.09 6.06
523 5.94 5.79 5.71 5.02 5.70 5.99 6.12
537 5.70 5.40 5.73 5.34 5.85 6.02 6.38
.550 5.85 5.48 5.70 5.42 5.83 6.11 6.19
563 5.98 5.64 5.79 5.40 5.91 6.41 6.16
5717 5.90 5.63 — 5.41 6.05 6.32 6.18
.609 5.74 5.58 5.51 5.34 5.88 5.66 6.27
623 5.72 5.67 5.67 5.44 6.56 5.61 6.56
637 5.46 5.60 5.71 5.58 6.22 5.13 6.60
37 057.539 5.44 5.57 5.81 4.90 6.02 5.77 5.60
552 5.53 5.67 5.95 4.87 5.86 5.53 5.60
578 5.85 6.04 5.45 5.27 6.12 6.09 5.75
37 058.529 5.35 6.05 5.81 5.22 5.73 5.50 5.13
580 5.42 — — 5.47 6.35 6.02 5.69
37 757.598 5.88 5.63 4.94 — 4.90 5.81 5.98
37 791.365 5.96 6.03 —_ 5.37 5.54 6.03 5.85
.380 5.85 5.98 5.46 5.72 5.81 6.23 6.07
.394 5.97 5.98 5.51 5.93 5.72 6.18 5.90
424 5.69 5.76 5.44 5.78 5.69 6.04 6.18
439 5.68 5.55 5.61 5.77 5.85 6.17 6.14
454 5.40 5.44 5.25 5.44 5.72 6.06 6.29
469 5.562 5.51 5.30 5.84 5.74 6.12 6.22
483 5.40 5.20 5.16 5.53 5.74 6.00 6.04
497 5.29 5.44 5.05 5.43 5.62 5.95 6.26
.519 5.27 5.53 5.13 5.05 5.92 6.21 6.09
533 5.19 5.50 4.92 5.23 5.47 6.12 6.28
549 5.33 5.66 5.16 5.07 5.22 6.24 6.24
.563 5.46 5.73 5.15 5.12 4.90 6.16 6.18
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2 4670' (])%'0 . 92 93 94 96 97 99 100
28 963.487 6.13 6.01 5.57 5.93 5.87 5.71 5.78
28 991.403 5.89 6.27 6.20 6.01 5.38 5.67 5.44

416 5.93 6.06 6.06 5.84 5.60 5.93 5.46
-430 5.94 6.11 6.28 5.99 5.71 5.81 5.25
522 6.23 5.82 6.12 5.97 6.03 5.77 4.86
542 6.26 5.58 6.17 5.92 6.11 5.64 5.12
29 346.376 5.45 5.30 6.12 5.45 5.55 5.05 5.74
392 5.81 5.57 5.95 5.71 5.59 5.44 5.87
29 719.549 5.97 6.07 6.16 5.97 5.64 5.85 5.97
560 .600 6.04 5.93 5.89 5.69 5.85 5.82
29 720.546 5.98 5.85 6.18 5.96 5.57 5.62 5.60
558 5.88 5.85 6.29 5.83 5.54 5.57 5.57
29 774.405 5.49 5.84 — 5.61 5.52 5.68 5.58
417 5.70 6.00 6.19 5.64 5.54 5.73 5.60
29 775.403 5.72 5.93 6.19 5.56 5.53 5.43 5.98
415 5.76 6.07 6.48 5.76 5.36 5.33 5.94
426 5.88 6.00 6.33 5.48 5.48 5.38 5.83
437 5.85 5.98 6.29 6.10 5.42 5.33 5.78
447 5.85 5.88 6.16 5.66 5.47 5.53 5.66
30 052.462 5.85 5.80 6.08 4.81 5.53 5.20 5.87
474 6.09 6.07 6.33 4.80 5.70 5.34 5.85
.489 6.02 5.75 6.07 4.94 5.71 5.51 6.09
-501 6.22 6.01 6.26 5.15 5.94 5.61 6.20
30 078.418 5.23 6.01 5.56 4.81 6.03 5.41 5.79
434 4.87 6.11 5.63 4.69 5.98 5.30 5.76
470 5.27 6.05 5.79 5.08 5.75 5.27 5.79
483 5.20 5.94 5.92 5.05 5.65 5.29 5.94
498 5.44 5.89 5.78 5.20 5.58 5.27 5.89
.509 5.44 6.11 5.93 5.27 5.53 5.44 5.86
521 5.50 6.20 6.03 5.42 5.68 5.68 5.99
.536 5.56 6.06 6.12 5.53 5.50 5.60 5.81
.548 5.69 5.94 6.02 5.62 5.51 5.60 5.94
33 390.497 6.14 6.07 6.18 6.34 6.14 5.46 5.94
534 6.05 6.12 6.15 6.05 5.95 5.60 5.74
545 6.28 6.35 6.37 6.02 6.07 5.67 5.51
.558 6.17 6.11 6.45 5.59 6.07 5.69 5.45
570 6.03 6.03 6.17 6.01 5.87 5.71 5.52
.586 6.21 6.24 6.21 6.05 5.81 5.86 541
33 420.424 6.13 5.78 6.47 6.00 5.60 5.68 5.52
438 6.52 5.93 6.26 6.15 5.73 5.90 5.81
450 6.18 5.95 6.33 6.08 5.70 5.98 5.78
476 5.45 5.89 6.31 6.09 5.45 5.74 5.72
.487 5.33 5.90 6.44 6.11 5.50 6.03 5.76
498 5.13 5.96 6.55 6.08 5.64 6.00 5.71
510 5.05 6.10 6.14 6.24 5.57 6.03 5.74
523 4.85 — 5.82 6.35 5.69 6.09 5.88
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Table 9 (continued)

f
|
2 40‘{,'(%0 + 92 93 94 96 97 99 i 100
I
|
33 421.385 6.24 6.02 6.40 5.90 5.92 5.46 5.76
.442 6.24 5.70 6.15 6.00 5.54 5.94 5.99
454 6.62 5.60 6.26 5.97 5.62 5.717 5.88
.465 6.38 5.52 6.30 6.29 5.48 5.78 5.82
475 5.92 5.52 6.22 6.24 5.69 5.96 5.62
486 5.60 5.39 6.24 6.00 5.66 5.87 5.62
497 5.19 5.30 6.28 6.11 5.67 6.04 5.35
535 4.84 5.47 6.41 — 5.68 5.86 5.32
.548 5.04 — 6.43 6.00 5.66 5.88 5.18
33 422.398 6.32 6.18 6.24 5.97 5.79 5.79 6.02
431 6.26 6.08 6.47 6.08 5.59 5.78 6.03
442 6.25 6.25 6.22 6.03 5.65 5.88 -
452 6.44 6.29 6.39 6.06 5.60 5.95 5.99
462 6.18 6.28 6.56 6.15 5.37 5.65 : 5.93
472 6.46 6.23 6.57 6.15 5.66 5.88 ° 5.91
483 5.98 6.27 6.35 6.29 5.49 5.95 5.87
493 5.59 6.10 6.20 6.20 5.47 5.88 6.05
.508 5.30 5.99 6.27 6.17 5.46 5.80 5.85
520 5.16 6.12 6.65 6.18 5.46 5.89 5.86
33 763.406 5.12 6.03 6.26 5.58 5.53 5.38 5.84
.420 5.00 5.96 6.20 5.66 5.50 5.50 5.84
442 5.07 6.02 5.90 5.75 5.50 5.54 5.88
455 5.17 6.20 6.27 5.717 5.58 5.71 5.85
.464 5.32 6.11 6.23 5.80 5.55 5.73 5.95
483 5.40 6.25 6.25 5.89 5.53 5.87 6.06
494 5.40 6.13 6.35 5.87 5.61 5.79 5.83
.504 5.59 6.17 6.23 5.99 5.64 5.93 5.87
514 5.57 6.16 6.23 5.95 5.80 6.12 5.97
525 5.72 6.13 . 6.13 5.98 5.82 6.07 5.86
34 118.355 6.30 5.17 5.96 5.06 5.86 5.66 5.26
372 6.19 5.30 6.40 4.73 5.84 5.36 5.33
.388 5.99 5.17 6.18 4.56 5.71 5.45 5.31
428 5.19 5.61 6.46 5.15 5.55 5.22 5.41
.443 4.88 5.65 5.98 5.20 5.53 5.46 5.27
.470 4.98 5.69 - 5.36 5.60 5.36 —
.485 5.21 5.89 6.21 5.55 5.59 5.52 5.55
.499 5.16 5.73 6.16 5.52 5.52 5.52 5.79
.513 5.40 5.88 6.26 5.64 5.50 5.60 5.88
526 5.32 6.00 6.28 5.54 5.45 5.80 5.72
.540 5.62 5.99 6.33 5.90 5.74 5.68 5.58
34 120.471 4.87 6.11 6.30 5.36 5.53 5.65 5.76
484 5.03 6.00 6.17 5.49 5.49 5.64 5.79
497 5.07 6.14 6.22 5.51 5.47 5.62 5.48
510 5.26 6.12 6.28 5.61 5.63 5.70 5.93
.523 5.33 6.02 6.02 5,117 5.67 5.57 5.94
.536 5.39 6.02 6.20 5.72 5.72 5.48 5.72
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9 40'{)‘ 01?,‘0 92 93 94 9% 97 99 100
34 120.551 5.47 6.18 6.29 5.82 5.82 5.52 5.82
.564 5.63 6.22 6.29 5.86 5.81 5.69 6.05
579 5.63 6.08 6.12 5.81 5.96 5.52 5.98
34 121.401 6.12 5.39 5.78 4.96 5.65 5.51 5.30
412 6.04 5.42 5.84 4.98 5.64 5.74 5.40
422 5.92 5.46 5.92 5.08 5.69 5.82 5.27
431 5.64 5.52 5.85 5.24 5.54 5.76 5.32
441 5.38 5.62 6.00 5.26 5.54 5.81 5.29
484 4.95 5.73 6.20 5.60 5.53 5.86 5.56
495 5.06 5.71 6.21 5.69 5.55 5.83 5.47
505 5.21 5.76 6.01 5.56 5.61 5.94 5.56
517 5.18 5.88 6.18 5.65 5.59 5.88 5.51
.528 5.40 5.80 6.07 5.73 5.64 5.86 5.567
539 5.40 5.82 -— 5.66 5.63 5.82 5.63
552 5.44 5.72 5.26 5.79 5.59 5.72 5.56
562 j5.43 5.90 6.27 5.93 5.67 5.63 —
594 5.66 5.84 5.99 5.81 5.77 5.47 5.55
.605 5.69 6.00 — — — — —
34 122.404 — 6.08 5.64 5.00 5.77 5.54 —
416 6.06 6.20 5.74 5.05 5.68 5.52 5.72
431 5.74 6.20 5.76 5.16 5.80 5.54 5.84
34 126.433 6.08 5.94 6.11 4.94 5.68 5.52 5.42
34 131415 6.48 — 6.08 5.08 6.14 5.54 5.72
34 487847 6.30 5.99 5.11 5.99 5.99 5.74 5.74
.367 6.20 6.23 5.36 6.10 5.94 5.62 5.76
.385 6.40 6.40 5.53 6.14 6.00 5.71 5.99
.397 — — 5.54 6.17 6.14 5.66 5.70
410 6.09 6.09 5.82 6.05 6.03 5.96 6.03
428 6.02 — 5.74 5.61 5.96 5.80 5.72
438 6.20 6.27 5.81 5.12 5.86 5.91 5.84
449 6.38 6.41 5.93 4.81 5.98 5.83 5.93
460 — — 5.95 4.77 5.91 5.60 5.89
474 — — 6.02 4.81 5.88 5.60 5.70
.483 — 6.14 6.12 4.90 5.76 5.61 5.83
494 5.64 6.12 6.18 5.04 5.90 5.53 5.98
508 5.11 5.75 6.14 5.14 5.64 5.62 5.86
518 4.98 5.59 5.94 5.12 5.63 5.72 5.92
34 488.530 5.05 6.02 5.79 5.18 5.61 5.79 5.66
540 5.03 e 5.82 5.34 5.66 5.82 5.80
34 567.388 6.21 —_ 6.12 4.99 6.00 5.76 5.93
35 223.415 5.99 6.27 6.35 6.12 5.48 5.56 5.87
428 6.00 6.22 6.34 6.21 5.49 5.58 5.81
441 6.03 6.12 6.25 6.10 5.54 5.66 6.00
467 6.04 6.28 6.16 6.02 5.64 5.80 5.46
490 6.26 6.17 6.19 5.87 5.64 5.76 5.57
.503 6.20 5.95 6.11 5.95 5.93 5.81 5.40
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Table 9 (continued)

5 400 000 1 92 93 94 96 97 99 100
35 223.517 6.22 5.63 6.35 6.02 6.00 5.83 5.26
530 6.28 5.60 6.24 6.17 5.94 5.81 5.34
546 6.17 5.45 6.11 5.98 6.00 5.91 5.24
573 6.10 5.22 6.26 6.05 6.05 5.85 5.37
35 224.454 6.13 6.13 6.48 6.02 5.61 5.37 5.76
472 6.18 6.18 6.44 5.75 5.50 5.45 5.70
485 6.18 6.16 6.32 6.02 5.69 5.72 5.94
499 6.10 6.19 6.32 6.10 5.73 5.60 5.89
512 6.39 6.14 6.36 5.70 5.86 5.75 5.78
524 6.06 5.98 6.32 5.88 5.66 5.54 6.06
542 6.23 6.23 6.20 5.98 5.92 5.7 5.96
556 6.16 6.22 6.28 5.90 5.88 5.72 6.05
.569 6.50 6.03 6.18 5.96 5.87 5.85 5.79
.583 6.22 6.26 6.12 5.89 6.00 5.99 5.84
35 227.534 6.07 6.12 6.40 6.09 6.15 6.12 5.88
547 6.12 6.08 6.12 6.26 5.85 6.14 6.12
560 6.11 6.32 6.09 6.06 5.90 6.17 5.90
573 6.23 5.89 — 6.09 6.44 5.78 6.21
.586 6.32 6.38 6.49 5.68 6.12 5.68 5.88
35 598.507 5.76 6.00 6.65 6.11 5.60 5.72 5.40
524 5.94 6.16 5.99 6.04 5.59 5.67 5.49
537 5.96 5.92 6.36 5.96 5.43 5.54 5.27
35 600.363 5.04 6.13 6.05 5.71 6.03 5.66 5.50
378 4.91 5.75 6.05 5.75 6.14 5.33 - 5.28
.391 5.05 6.16 6.44 6.05 5.93 5.39 5.44
405 5.00 6.02 6.11 5.94 6.02 5.22 5.16
421 5.23 6.10 6.23 5.75 6.04 5.36 5.46
434 5.23 6.06 6.31 5.79 5.86 5.21 5.35
.446 5.55 6.25 6.55 6.25 5.89 5.27 5.50
.501 5.74 - 6.31 6.27 5.44 5.64 5.76
525 5.79 6.47 6.30 6.07 5.61 5.94 5.50
35 603.369 5.68 6.13 5.54 5.78 5.94 5.44 6.00
.381 5.38 6.27 5.49 5.84 5.96 5.49 6.06
.397 5.05 6.18 5.57 5.97 5.99 5.63 5.91
408 5.06 6.13 5.73 5.81 5.95 5.60 5.64
419 5.05 6.20 5.67 5.92 6.04 5.85 5.50
431 5.16 6.10 5.74 5.91 6.20 5.74 5.49
446 5.29 6.02 5.70 6.02 5.96 5.63 5.45
457 5.32 6.17 5.91 6.17 6.04 5.88 5.54
468 5.51 6.09 5.95 5.95 5.95 5.83 5.43
491 5.50 6.25 5.96 6.00 5.55 — 5.32
507 5.67 6.35 6.12 5.08 5.64 5.98 5.38
35 920.444 6.49 5.40 6.48 5.31 5.51 — 5.22
467 6.50 5.32 6.38 5.40 5.70 .73 5.32
487 — 5.74 — 5.75 5.62 5.49 5.82
.504 6.20 5.53 6.09 5.66 5.80 — 5.53
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P 40'{)'(%0 + 92 93 94 96 97 99 100
35 920.547 6.38 5.80 6.23 5.80 6.04 5.56 5.37
562 6.25 5.80 6.32 5.80 6.13 5.70 5.41
-585 6.22 5.80 6.36 5.92 6.02 5.55 5.40
35 933.415 5.66 6.14 6.14 5.38 5.64 5.60 5.40
443 6.09 6.15 5.98 5.56 5.59 5.48 5.33
479 6.23 6.17 6.04 5.74 5.64 5.47 5.43
.503 6.19 5.88 6.29 5.44 5.50 5.27 5.50
515 6.16 6.13 6.37 6.03 5.62 5.65 5.14
.530 6.22 6.31 6.35 5.63 5.58 5.58 5.78
.543 6.48 6.12 6.37 5.79 5.85 5.36 —
573 — 5.91 6.29 5.74 5.81 5.56 5.07
.588 — — 5.81 5.68 5.94 5.59 5.85
.602 — 5.93 — 5.61 5.68 5.59 —
36 991.457 — 5.52 6.07 5.89 5.56 5.53 5.40
470 6.19 5.85 6.04 6.02 5.43 5.61 5.29
485 6.03 5.87 — 5.89 5.60 5.90 5.35
37 018.470 5.24 5.47 5.64 6.10 5.89 5.38 6.01
483 5.37 5.46 5.86 6.01 6.03 5.52 5.82
496 5.67 5.80 5.93 5.88 6.09 5.44 6.05
510 5.65 5.70 5.79 5.95 5.90 5.78 5.98
523 5.70 5.62 5.96 6.02 6.05 5.88 6.04
537 5.72 5.83 5.95 5.87 — 5.76 5.89
.559 5.69 5.73 5.98 5.85 5.78 5.73 5.94
.563 5.78 5.58 5.81 5.45 5.86 5.80 —
577 5.85 5.78 6.28 4.87 5.66 5.92 6.08
609 5.86 5.78 — 4.80 5.63 5.92 5.92
623 6.06 5.94 6.14 5.05 5.72 — 6.27
637 5.98 5.98 5.90 5.24 5.60 6.17 5.98
37 057.539 6 40 5.57 6.31 4.74 5.60 5.77 6.05
.552 6.31 5.38 6.19 4.77 5.71 5.57 —
.578 6.25 5.28 545 4.95 6.12 5.89 6.12
37058.529 6.29 6.08 6.19 5.22 5.69 5.40 5.93
.580 6.36 6.40 6.67 5.07 5.97 5.83 6.29
37 757.598 5.66 5.81 — 6.31 5.72 5.85 5.26
37 791.365 4.86 5.74 5.43 5.74 5.64 5.74 5.49
.380 5.02 5.93 5.56 5.76 5.72 5.89 5.72
394 5.10 5.90 5.51 5.84 5.73 5.79 5.70
424 5.30 5.99 5.71 5.73 5.71 5.80 5.83
439 5.42 6.09 5.79 5.98 5.92 5.73 5.86
454 5.57 6.13 5.85 6.22 5.99 5.72 5.78
469 5.61 6.10 5.87 6.06 5.98 5.61 5.75
483 5.71 6.22 5.98 6.19 6.06 5.44 5.90
497 5.71 6.10 6.01 6.09 6.06 5.51 5.75
.519 5.90 6.19 6.09 6.16 6.07 5.58 5.96
533 5.82 6.09 6.32 5.96 6.23 5.40 5.68
-549 — 6.18 6.20 6.06 6.04 5.38 5.60
563 6.12 6.06 6.36 6.12 5.89 5.23 5.43
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Table 9 (continued)

2 43(; (I)’do + 101 102 \ 104 105 106 107 108
j
28 963.487 4.91 5.60 5.35 5.67 5.30 5.67 6.34
28 991.403 5.48 5.67 5.27 5.63 4.97 5.54 6.15
416 5.34 5.64 5.58 5.72 5.08 5.58 6.13
430 5.36 5.71 5.60 5.60 5.00 5.56 6.17
522 5.33 — 5.69 5.26 4.95 6.12 6.36
.542 5.18 — 5.89 5.19 5.32 6.05 6.28
29 346.376 5.64 5.74 — 5.21 5.93 5.74 6.37
.392 5.64 5.81 - 5.41 6.04 5.41 6.04
29 719.549 5.58 5.85 5.92 5.41 6.16 5.80 6.26
.560 5.59 5.17 5.66 5.30 5.91 6.04 6.24
29 720.546 5.70 5.65 5.96 5.87 5.96 6.02 6.32
.558 5.66 5.60 — 5.60 5.97 5.97 6.07
29 774.405 5.58 5.84 5.16 5.55 5.06 5.58 6.13
417 5.91 5.76 5.27 5.60 5.06 5.54 6.11
29 775.403 5.15 5.82 5.95 5.43 5.98 5.48 5.95
415 5.13 5.83 5.78 5.49 5.97 5.59 5.97
426 5.35 5.92 5.62 5.48 5.92 5.65 5.88
437 5.40 5.66 5.05 5.51 5.95 5.69 6.10
447 5.39 5.71 5.56 5.66 5.69 6.14
30 052.462 5.97 5.80 4.81 5.50 5.53 6.26 6.31
474 5.73 5.73 4.97 5.46 5.713 6.27 6.38
489 5.68 5.84 5.11 5.43 5.71 6.07 6.42
.501 5.71 5.91 5.10 5.45 5.69 6.04 6.22
30 078.418 5.72 5.76 5.99 5.49 6.01 6.05 6.34
434 5.74 5.63 5.86 5.39 6.01 5.91 6.20
470 5.64 5.81 5.86 5.62 6.05 5.73 6.17
.483 5.70 5.76 6.02 5.57 6.00 5.62 6.24
-498 5.74 5.70 5.83 5.58 5.98 5.44 5.14
509 5.93 5.83 5.83 5.63 6.09 5.35 6.22
521 5.85 5.83 5.89 5.85 5.97 5.62 6.16
.536 5.70 5.83 6.10 5.70 5.94 5.36 6.22
.548 5.62 5.78 5.82 5.80 5.96 5.43 6.34
33 390.497 5.82 5.84 4.66 5.59 5.92 5.38 6.34
534 5.79 5.83 4.89 5.59 5.59 5.55 6.30
545 5.88 5.69 4.87 5.39 5.25 5.64 6.22
.558 5.66 5.77 5.11 5.29 5.14 5.66 6.24
570 5.80 5.78 5.10 5.40 5.13 5.71 6.17
.586 5.92 5.95 5.28 5.39 5.24 5.84 6.34
33 420.424 5.83 5.98 5.92 5.66 5.98 5.49 5.78
438 5.68 5.90 5.83 5.70 6.07 5.58 5.95
450 5.60 5.95 6.08 5.53 6.13 5.50 5.89
476 5.34 5.74 5.91 5.24 6.09 5.45 5.96
487 5.36 5.76 6.01 5.43 6.05 5.70 6.05
.498 5.25 5.79 5.81 5.41 6.14 5.45 6.10
510 5.35 5.74 5.92 5.38 6.08 5.45 6.08
523 5.07 — 5.99 5.18 5.88 5.54 —
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J.D. [
2 400 000 -+ 101 102 | 104 105 106 107 108
i

33 421.385 5.89 5.74 | 5.26 5.26 5.76 5.29 5.31
442 5.81 5.74 5.56 5.44 5.90 5.49 5.73
454 5.64 5.70 5.79 5.49 5.80 5.54 5.73
465 5.48 5.68 — 5.60 5.84 5.52 5.82
475 5.64 5.77 — 5.52 6.08 5.79 5.83
.486 5.70 5.76 — 5.76 6.00 5.80 5.89
.497 5.72 6.04 5.51 5.65 6.21 5.96 5.98
.535 5.59 5.90 — 5.63 5.98 6.04 5.90
.548 5.56 5.91 5.60 — 5.98 5.86 5.99

33 422.398 5.62 5.97 4.88 5.69 5.57 5.69 5.15
.431 5.55 5.99 4.75 5.85 5.85 5.83 5.47
442 5.54 5.73 5.05 5.54 5.70 5.99 5.54
452 5.46 6.02 5.06 5.54 5.70 6.02 5.60
462 5.34 5.74 5.20 5.57 5.71 6.13 5.62
472 5.45 5.83 5.28 5.39 5.77 5.91 5.60
483 5.25 5.95 5.08 5.43 5.80 5.87 5.60
493 5.47 5.92 5.42 5.30 5.85 6.05 5.88
.508 5.44 5.82 5.16 5.33 5.85 6.03 5.80
.520 5.46 5.76 5.33 5.27 5.76 5.91 5.89

33 763.406 5.76 5.84 5.72 5.75 5.84 5.98 5.92
.420 5.72 5.75 — 5.63 5.91 5.84 5.93
.442 6.04 5.85 | 6.01 5.45 5.95 5.54 6.04
455 5.92 5.81 ©  5.96 5.44 6.03 5.44 6.14
.464 5.99 5.84 5.95 5.39 6.03 5.44 6.15
483 5.90 5.80 6.03 5.30 6.17 5.46 —
.494 5.72 5.81 5.66 5.31 6.02 5.33 6.19
.504 5.76 5.79 | 5.87 5.35 6.08 5.40 6.18
514 5.90 5.85 @ 6.27 5.33 6.02 5.44 6.38
525 5.80 570 | 5.91 5.39 6.02 5.36 6.28

34 118.355 — 5.84 — 5.66 5.58 5.88 6.24
.372 — — - 5.77 5.53 5.98 6.10
.388 — 5.93 5.36 5.56 5.80 5.93 6.38
.428 5.01 5.69 5.55 5.61 5.61 5.99 6.18
.443 5.27 5.80 5.68 5.76 5.74 6.14 6.27
470 5.36 — i 5.6 5.69 5.90 6.18 6.34
485 5.21 5.69 5.74 5.59 5.71 5.98 6.24
.499 5.09 — — 5.52 5.85 6.01 6.45
513 5.33 6.10 5.99 | 5.50 5.96 5.67 6.42
.526 5.26 — — . 5.42 5.91 5.68 5.95
.540 5.43 5.68 562 | 5.22 5.80 5.33 6.17

34 120.471 5.39 — — 1 5.87 5.31 5.48 6.17
.484 5.35 — — i 5.66 5.33 5.62 6.24
497 5.51 5.67 — 5.84 5.39 5.73 6.18
.510 5.47 5.82 — 5.76 5.42 5.73 6.06
.523 5.46 5.77 — 5.55 5.52 5.90 6.41
.536 5.35 — 4.64 5.48 5.39 5.95 6.13

14
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Table 9 (continued)
J.D.

2 400 000 4+ 101 102 104 105 106 107 108
34 120.551 5.38 5.66 4.60 5.23 5.47 6.03 6.27
564 5.49 6.00 4.74 5.43 5.73 6.11 6.29
579 — 5.75 5.19 5.34 5.73 6.22 6.43
34 121.401 5.56 — 0 — | 544 5.87 5.68 5.84
412 5.79 — — 5.34 6.04 5.64 6.14
422 5.72 — ! 6.08 5.30 6.10 5.72 5.90
431 5.83 5.78 — 5.30 5.92 5.78 5.96
441 5.70 6.02 6.00 5.38 6.14 5.76 6.00
484 5.70 — 6.19 5.40 5.82 5.95 6.09
495 5.79 — 6.01 5.30 5.83 5.96 6.13
.505 5.69 — 5.83 5.48 5.80 5.97 6.07
517 5.80 5.80 — 5.51 5.68 6.00 6.22
528 5.76 — — 5.42 5.54 5.94 6.16
539 — — — 5.63 5.38 6.14 6.07
552 — — — 5.63 5.32 6.03 6.09

.562 — — — 5.58 5.24 5.92 —
594 — — — 5.72 5.30 5.77 6.53

.605 — —_ — — — 5.71 —
34 122.404 — — — 5.64 — 5.92 5.76
416 5.38 —_ — 5.56 5.78 5.96 5.92
431 5.52 — i — 5.61 5.84 6.19 5.91
34 126.433 5.63 — 4 5.55 5.50 5.68 6.08 4.94
34 131.415 5.36 — ; 4.96 5.68 5.06 5.96 6.42

|

34 487.347 5.58 5.78 — 5.80 5.78 5.78 6.22
.367 5.20 5.84 — 5.76 5.82 5.96 6.16
.385 5.41 5.86 — 5.74 6.14 5.86 6.14
.397 5.33 5.66 — 5.56 5.86 5.79 6.12
410 5.38 6.09 — 5.70 6.26 5.96 6.35
428 — 5.76 — 5.39 5.95 5.90 6.20
438 5.18 5.82 — 5.30 5.84 5.93 6.27
449 5.19 5.85 — 5.32 6.09 6.15 6.23
460 5.20 5.89 — 5.37 6.28 — 6.16
474 5.37 5.68 — 5.32 5.88 6.08 6.38

483 5.18 5.70 — 5.25 5.98 5.76 —
494 5.33 5.84 — 5.44 — 5.73 6.26
.508 5.34 5.84 — 5.27 — 5.50 5.89
518 5.30 5.92 — 5.49 5.98 5.41 6.00
34 488.530 — 5.75 —_ 5.75 6.12 5.59 6.44
.540 5.82 5.71 — 5.56 — 5.61 6.19
34 567.388 5.56 5.80 4.74 5.65 5.89 5.89 6.21
35 223.415 5.16 5.62 5.16 5.67 5.95 5.51 5.60
428 5.07 5.64 — 5.60 5.97 5.56 5.717
441 5.45 5.89 5.37 5.52 6.25 5.74 5.70
467 5.27 5.78 5.34 5.32 5.84 5.78 5.78
490 5.34 5.80 — 5.32 5.57 5.94 5.84
503 5.44 5.87 | 5.87 5.35 5.37 5.95 5.97
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J.D.
2 400 000 4+

101

102

104

106

107

108

35 223.517
.530
546
573
35 224.454
472
485
499
512
524
542
556
.569
583
35 227.534
547
560
573
.586

35 598.507
524
537
35 600.363
.378
.391
405
421
434
.446

525
35 603.369
.381
.397
408
419
431
446
457
468
491
507

35 920.444
467
487
.504

14*

5.39

5.58

5.69

5.35

5.70

5.11
5.28
5.49
5.50

5.64

6.24
5.93
5.82
6.00
5.93
5.83
5.53
5.36
5.61
6.10
5.71
5.71
5.71
5.73
5.75
5.75
5.78
5.75
5.87

5.80
5.80
5.92
5.93

5.35
5.61

5.98

5.67
5.42

6.27
6.21
6.12
6.07
5.70
5.86
6.10
6.18
6.10
6.29
6.24
6.27
6.24
6.43
6.02
6.14

6.40
6.20
5.95
6.14
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Table 9 (continued)

9 40{;(%1, + 101 102 104 105 106 107 108
35 920.547 6.10 — 5.48 5.52 5.52 5.29 6.27
.562 6.40 — 5.66 5.568 5.38 5.25 6.56
585 6.28 — 5.55 5.55 5.05 5.43 6.38
35 933.415 5.96 — 6.16 5.34 5.77 6.12 6.14
443 6.01 — 4.94 5.20 5.70 6.01 6.37
479 5.84 — 4.58 5.36 5.84 5.39 6.06
503 — — 4.70 5.44 6.14 5.36 6.10
515 — — 4.72 5.57 6.01 5.44 6.03
530 5.66 — 4.96 5.78 6.00 5.49 6.57
543 — — — 5.68 5.60 5.30 —
D73 5.58 — 5.18 5.64 6.10 5.64 6.17
588 — — — 5.36 5.96 5.58 5.87
.602 — — — 5.49 5.49 5.68 5.49
36 991.457 5.66 — 5.30 5.30 5.56 — 6.07
470 5.81 — 5.66 5.39 5.36 5.69 6.52
.485 5.43 — 6.03 5.71 5.35 5.93 6.28
37 018.470 5.93 — 5.81 5.39 5.90 6.03 6.39
483 5.98 — 5.94 5.46 5.82 5.74 6.32
496 5.48 — 5.72 5.40 5.76 5.42 6.09
.510 5.82 — 6.10 5.54 5.76 5.52 6.19
523 5.20 — 5.93 5.45 6.04 5.42 6.22
537 5.73 — 5.80 5.49 5.69 5.41 5.39
550 5.27 — 5.98 5.69 5.90 5.35 5.37
563 5.20 — 5.51 — 6.00 5.52 5.06
ST 5.42 — 4.84 5.58 5.87 5.43 5.08
.609 5.69 — — 5.74 6.22 5.66 5.20
.623 5.49 — 4.95 5.82 6.06 5.89 5.35
.637 5.74 — 5.00 5.71 6.14 5.71 5.52
37 057.539 6.23 — 5.44 5.37 5.69 5.57 5.10
552 6.04 — 5.71 5.50 5.14 5.71 5.09
578 6.29 — 5.55 5.44 5.00 5.78 5.07
37 058.529 5.69 — 5.20 5.50 6.01 5.93 6.08
580 5.97 — 5.26 5.73 — 6.06 5.14
37 757.598 — — — 5.52 5.78 6.07 5.85
37 791.365 6.14 — 6.03 5.20 4.80 6.03 5.81
.380 6.16 5.76 5.40 5.40 5.02 5.87 5.89
.394 5.89 5.68 5.09 5.41 5.27 5.56 5.84
424 5.79 5.81 4.89 5.66 5.38 5.45 6.02
439 5.78 5.72 5.10 5.74 5.53 5.42 6.20
454 5.87 5.60 4.69 5.57 5.44 5.25 6.06
469 5.99 5.75 5.04 5.62 5.58 5.53 6.12
483 5.77 5.86 5.16 5.65 5.69 5.40 6.31
497 5.88 5.66 5.05 5.63 5.63 5.57 6.30
519 6.04 5.87 5.32 5.74 5.85 5.64 6.28
.533 5.93 5.71 5.60 5.68 5.90 5.71 6.20
.549 6.01 5.81 5.81 5.60 5.95 5.66 6.16
.563 5.89 5.92 5.57 5.57 6.03 5.92 6.36
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2403)(?00 + 109 110 113 114 115 116 117
|
28 963.487 4.86 5.80 6.13 5.22 4.89 584 | 6.20
28 001.403 5.27 5.42 4.71 6.04 6.06 551 1 3.78
416 5.00 5.39 5.08 6.02 6.24 5.72 6.11
.430 5.18 5.13 4.92 6.09 6.08 5.63 6.14
.522 — — 5.66 5.72 6.20 6.24 —
542 — — 5.76 5.66 6.25 6.12 5.56
29 346.376 4.76 5.58 4.72 6.41 6.30 — . 535
.392 5.41 5.54 5.15 6.01 5.29 595 | 5.69
29 719.549 5.04 5.90 6.14 5.92 6.37 6.24 6.11
.560 5.19 5.84 6.00 5.82 6.27 6.18 6.14
29 720.546 4.69 5.89 6.11 6.09 6.20 6.34 6.26
.558 4.63 5.78 6.07 6.13 6.11 6.42 6.21
29 774.405 5.33 5.52 5.90 6.21 6.27 5.49 5.30
417 5.06 5.35 5.98 6.38 6.06 5.54 5.18
29 775.403 5.56 5.21 5.77 5.95 6.06 5.15 5.95
415 5.47 5.13 5.89 6.04 6.01 5.33 | 6.17
426 — 5.28 5.92 5.94 6.30 5.25 g 6.15
437 5.59 5.30 5.98 6.00 6.03 5.42 | 6.07
447 5.58 5.42 5.83 6.10 6.27 5.66 \ 6.16
30 052.462 5.53 5.85 5.90 6.31 6.16 577 | 5.47
474 5.88 5.79 5.97 6.09 6.14 585 | 5.23
.489 5.94 6.09 5.87 6.07 6.15 6.02 | 35.20
.501 5.62 5.91 6.10 5.69 6.29 587 1 5.32
30 078.418 5.38 5.06 5.83 5.90 6.04 6.45 | 5.74
434 5.49 5.11 5.11 5.94 5.30 6.28 . 5.68
470 5.26 5.35 4.96 5.97 4.96 6.03 | 579
483 5.48 5.31 4.99 6.12 5.22 6.27 5.74
.498 5.41 5.41 5.20 6.10 5.30 6.12 5.92
.509 5.57 5.54 5.23 6.01 5.33 6.29 5.90
521 5.36 5.53 5.45 6.11 5.44 6.28 6.03
.536 5.36 5.56 5.46 6.04 5.60 6.20 5.98
.548 5.49 5.65 5.69 6.07 5.65 6.20 5.94
33 390.497 5.77 5.28 5.24 5.72 6.29 5.69 6.07
534 5.68 5.47 5.53 6.12 6.48 5.92 6.05
545 5.48 5.48 5.54 — 6.39 6.04 6.22
.558 5.48 5.38 5.66 6.11 6.35 6.11 6.20
570 5.55 5.69 5.69 6.08 6.02 6.10 5.87
.586 5.64 5.66 5.81 6.21 5.39 6.21 6.21
33 420.424 5.63 5.12 5.98 6.03 5.20 6.16 5.95
438 5.73 5.31 6.24 6.07 5.30 6.34 5.95
.450 5.86 5.52 6.18 6.34 5.44 5.99 5.95
.476 5.56 5.36 6.30 6.07 5.43 6.31 6.09
487 5.66 5.39 — 6.05 5.65 6.40 6.05
.498 5.86 5.39 6.57 6.10 5.70 6.34 6.10
510 5.59 5.40 6.22 6.14 5.90 6.34 6.12
523 5.61 5.54 — — 5.84 — —
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Table 9 (continued)

2405 000 . 109 110 113 114 15 116 17
33 421.385 5.62 5.78 5.76 5.36 5.54 5.74 5.22
442 5.46 4.94 6.18 5.66 5.17 5.92 5.31
454 5.51 4.89 6.24 5.77 5.18 6.06 5.37
465 5.36 4.73 6.23 5.76 5.29 6.13 5.40
475 5.23 4.87 6.23 5.69 5.37 6.12 5.52
486 5.14 4.83 6.22 5.76 5.46 6.02 5.41
497 5.50 5.21 6.09 5.80 5.49 6.15 5.60
.535 5.56 5.21 6.13 5.80 5.72 6.41 5.72
.548 — 5.23 6.15 5.91 5.68 6.37 5.70
33 422.398 5.62 5.89 — 6.34 6.13 5.69 6.12
431 5.59 6.05 5.99 6.05 5.12 5.88 6.20
442 5.63 6.10 5.91 6.08 5.04 5.86 6.18
452 5.43 5.90 5.99 6.16 5.00 5.80 6.29
462 5.62 5.87 6.25 5.89 e 5.93 6.15
472 5.57 5.63 6.35 5.74 5.06 5.91 6.38
483 5.83 5.83 6.24 5.74 5.16 6.27 6.27
493 5.30 5.51 6.35 5.82 5.52 6.10 6.20
.508 5.46 5.00 6.27 5.33 5.49 6.20 6.27
520 5.20 4.93 6.62 5.16 5.50 6.12 6.45
33 763.406 4.78 5.80 4.87 5.88 5.75 6.20 6.00
420 4.89 — 5.00 5.94 5.78 6.28 6.05
442 5.05 — 5.12 5.95 5.86 6.20 5.88
455 5.22 5.85 5.25 6.01 5.97 6.27 5.98
464 5.26 5.71 5.41 5.99 5.88 6.23 6.03
483 5.16 5.44 5.49 6.06 6.03 6.22 6.08
494 5.24 5.45 5.55 6.02 6.12 6.35 5.96
504 5.30 5.53 5.81 6.02 6.10 6.23 6.18
514 5.39 5.44 5.63 6.12 6.24 6.30 6.04
525 — 5.51 5.80 5.96 6.16 6.40 6.09
34 118.355 — — 6.13 5.66 -— 5.29 5.96
.372 — — 5.98 5.60 6.06 5.36 6.02
.388 — — 4.83 5.71 6.35 5.48 5.99
428 4.40 4.98 4.98 5.61 6.22 5.58 6.08
443 4.72 e 5.12 5.88 6.33 5.74 6.04
470 4.66 5.08 5.24 6.12 — 5.94 6.06
485 4.82 5.21 5.55 5.69 6.27 5.84 6.21
499 4.92 5.16 5.55 6.09 6.18 6.09 6.28
513 4.80 5.19 5.67 5.96 5.66 6.42 6.02
.526 5.07 5.60 6.06 — 5.19 6.14 5.78
.540 5.08 5.68 5.99 5.86 4.70 6.14 5.80
34 120.471 - — 4.99 6.05 6.30 5.70 5.58
.484 e — 5.16 6.26 6.23 5.62 5.60
497 — 5.51 5.16 6.14 6.53 5.78 5.69
.510 5.65 5.70 5.35 6.28 6.40 5.85 5.63
523 5.44 5.46 5.44 6.31 6.28 5.96 5.69
536 4.84 5.19 5.54 6.18 6.44 5.98 5.62
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9 430'(%0 + 109 110 113 114 115 116 117
34 120.551 4.74 5.20 5.47 6.27 6.25 5.84 5.80
564 4.49 5.15 5.75 6.27 5.89 6.13 5.78
579 4.52 4.88 5.55 6.38 5.27 6.00 6.02
34 121.401 — — 6.20 5.65 6.15 4.92 6.03
412 — — 6.40 5.91 6.27 4.88 6.08
422 — — 6.22 5.95 6.32 5.02 6.04
431 5.76 — 6.15 5.92 6.32 5.09 6.10
441 5.70 5.79 6.22 5.79 6.12 5.14 6.08
484 5.59 5.59 — 5.59 6.38 5.53 6.02
495 5.47 5.83 5.10 5.98 6.50 5.61 6.15
505 5.51 5.63 5.13 6.04 6.30 5.67 5.98
B517 5.51 — 5.14 6.12 6.20 5.88 6.02
528 5.71 — 5.30 6.08 6.32 5.80 5.89
.539 — — 5.22 6.11 6.33 5.75 5.82
.552 -— — 5.44 6.19 6.26 5.90 5.72
562 — — 5.58 — 6.16 5.86 5.63
594 — — 5.44 6.20 5.86 6.04 5.28
.605 — — 5.59 - 5.45 — 4.96
34 122.404 — — 6.30 6.00 — 5.78 5.97
416 — -— 6.29 5.80 6.37 5.56 5.86
431 — — 6.20 5.68 6.27 4.90 5.98
34 126.433 4.65 5.42 6.47 6.80 6.10 6.08 5.52
34 131.415 — 5.44 6.10 5.60 5.48 6.26 5.96
34 487.347 4.89 5.69 5.65 5.97 6.00 6.40 5.60
.367 — — 5.78 5.92 6.16 6.08 5.64
.385 4.89 5.66 5.78 5.89 6.21 6.27 5.53
397 4.98 5.80 5.79 5.96 6.18 6.01 —
410 4.93 5.67 6.05 6.07 6.40 5.62 5.84
428 4.90 5.72 6.06 6.40 6.20 5.10 —
.438 5.06 5.80 5.82 5.93 —- 4.97 5.66
449 5.19 6.00 6.13 5.83 6.40 4.98 5.85
460 5.13 5.84 6.22 6.10 6.25 4.96 5.84
474 5.23 5.78 6.15 5.85 6.30 5.14 —
483 5.16 5.83 6.18 6.06 6.27 5.14 —
494 — 5.84 — 6.21 6.32 5.23 —
508 5.27 5.75 6.24 5.96 — 5.37 —
518 5.43 5.85 — 5.95 — 5.54 —
34 488.530 5.13 — 6.11 6.12 6.33 5.42 5.39
.540 5.06 5.98 6.20 6.04 6.27 5.44 5.48
34 567.388 5.70 — 5.74 6.00 6.21 5.86 5.93
35 223.415 5.39 5.43 5.04 6.10 5.85 6.50 6.35
428 5.36 5.56 4.93 6.13 5.93 6.47 6.48
441 5.59 5.52 5.04 5.60 5.93 6.40 6.21
467 5.46 5.57 5.19 5.24 6.07 6.22 6.22
490 5.51 — 5.43 5.17 6.15 6.33 6.01
.503 5.45 5.52 5.60 5.23 6.22 6.24 5.95
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Table 9 (continued )

240{)'0%;) + 109 110 113 114 115 116 117
35 223.517 5.43 5.72 5.63 5.43 6.21 6.54 5.83
.530 — — 5.65 5.47 6.25 6.11 5.45
546 — — 5.71 53.51 6.34 6.36 5.22
573 — — 5.78 5.69 6.40 6.31 5.03
35 224.454 5.12 5.24 4.90 6.05 5.92 6.30 6.10
472 5.30 5.36 4.97 6.36 5.90 6.53 6.06
.485 5.62 5.56 5.21 6.22 6.02 6.35 6.26
499 — 5.38 5.14 6.26 6.05 6.46 5.92
512 45 5.59 5.32 6.14 6.00 6.32 6.26
524 5.60 5.562 5.30 6.06 6.07 6.39 6.00
542 — 5.50 5.39 6.19 6.04 6.24 6.30
.556 — 5.46 5.66 6.05 6.20 6.48 6.24
569 — 5.90 5.79 6.22 6.28 — 6.12
.583 — 5.96 5.82 6.34 6.14 6.44 6.22
35 227.534 5.54 5.24 4.97 5.88 5.68 6.57 6.07
547 5.61 5.12 5.07 53.95 5.87 6.56 6.24
560 5.70 5.24 5.21 6.06 — — 6.55
573 5.58 5.18 5.41 6.13 5.86 6.07 5.89
586 5.81 5.24 5.58 6.51 5.99 6.25 6.21
35 598.507 4.92 4.98 5.49 6.09 5.87 5.60 5.88
524 4.90 5.13 5.48 5.86 5.12 5.86 6.02
537 4.84 5.24 5.39 6.00 4.92 5.92 5.92
35 600.363 5.57 5.61 6.30 6.01 6.30 6.24 6.11
378 5.72 5.94 6.27 6.14 6.37 6.41 6.27
.391 5.60 5.82 6.16 5.93 6.09 6.18 6.32
.405 5.66 6.16 6.03 6.03 6.16 6.16 6.02
421 5.62 5.88 6.38 6.04 6.30 6.10 6.25
434 5.39 5.75 6.23 6.21 6.32 5164 6.08
446 5.60 5.72 6.08 5.89 6.07 5.19 6.38
501 5.69 5.95 4.89 6.38 6.33 5.20 6.19
.525 5.52 5.66 5.28 6.36 6.33 5.36 6.09
35 603.369 — — 6.24 6.12 6.14 6.27 6.05
.381 4.97 5.17 6.18 6.16 6.20 6.18 6.32
.397 5.26 5.24 6.10 6.05 6.19 5.92 6.20
408 5.37 5.37 6.11 6.21 6.20 6.08 6.02
419 5.28 5.41 6.44 6.00 6.39 6.26 6.08
431 5.46 5.58 6.30 6.33 6.18 6.28 6.04
446 5.35 5.55 6.20 6.20 6.24 6.27 6.24
457 5.29 5.54 6.16 5.95 6.32 6.29 6.35
468 5.26 5.57 6.09 6.11 6.37 6.18 6.09
491 5.55 5.62 6.14 5.91 6.44 6.58 5.98
507 5.72 5.84 6.24 6.18 6.24 6.04 6.20
35 920.444 4.80 5.82 6.28 5.20 4.87 6.29 6.12
467 4.82 5.46 6.30 5.32 5.28 6.22 6.16
487 4.52 5.46 6.14 5.53 5.62 — —
504 4.84 5.50 6.03 5.47 5.62 6.18 6.02
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9 40'{)330 4 l 109 t 110 ‘ 113 1i4 115 116 117
35 920.547 5.06 6.04 6.23 5.49 5.56 6.32 6.13
562 4.20 5.74 6.19 5.76 5.76 6.32 6.16
585 4.80 6.00 5.12 5.92 5.95 6.32 5.95
35 933.415 5.38 6.19 5.22 6.24 5.88 6.24 5.52
443 5.14 5.82 5.03 6.03 5.86 6.18 5.86
479 5.29 5.67 5.36 6.32 6.15 6.16 5.77
.503 — — 5.27 6.23 6.08 6.29 5.64
515 — — 5.60 5.91 5.91 5.50 6.03
530 4.92 4.82 5.49 5.81 6.33 5.08 5.78
.543 — — 5.96 5.87 — 4.88 5.85
573 5.20 4.97 5.76 5.48 6.05 5.08 5.89
588 — — 5.72 5.10 — 5.28 —
.602 — — 5.91 5.29 — 5.36 —
36 991.457 4.76 5.22 6.16 6.00 6.23 5.31 5.08
470 4.90 5.47 6.36 5.81 5.96 4.91 5.18
485 4.61 — 6.04 6.09 6.10 4.84 5.20
37 018.470 5.88 5.77 5.01 5.20 5.15 6.05 5.70
483 6.02 5.64 5.00 5.33 5.07 6.16 5.34
.496 5.58 — 5.16 5.40 5.20 6.29 5.67
.510 5.97 — 5.28 5.43 5.47 6.16 5.38
523 5.34 5.80 5.45 5.66 5.62 6.07 5.25
537 5.36 5.90 5.67 5.53 — 6.46 5.37
.550 5.40 5.74 5.59 5.64 5.56 6.11 5.38
.563 5.66 5.58 5.59 5.88 — 6.60 5.69
577 5.51 5.56 5.12 5.68 5.83 6.52 5.59
.609 5.69 5.38 5.80 5.84 5.81 6.38 5.66
623 5.59 - 5.99 5.99 — 6.19 5.80
637 5.96 5.37 6.22 5.71 5.97 6.56 5.87
37 057.539 6.05 5.88 5.69 6.19 5.37 5.84 5.20
552 5.68 — 5.67 6.34 5.50 6.06 5.27
.578 5.95 — 6.04 6.23 5.78 6.01 5.28
37 058.529 6.01 5.81 5.50 5.40 5.09 5.69 6.12
580 5.97 6.11 — 5.73 5.50 5.83 6.06
37 757.598 — — 6.05 6.21 — 5.44 5.98
37 791.365 4.75 6.32 5.96 5.06 6.21 6.35 5.37
.380 4.62 6.07 6.42 5.52 6.23 6.13 5.52
.394 5.27 5.75 6.08 5.41 6.25 6.24 5.42
424 5.40 6.06 6.09 5.70 6.24 6.29 5.48
439 5.78 5.89 6.16 5.74 6.40 6.34 5.71
454 5.64 6.10 6.19 5.81 6.56 6.13 5.72
469 5.59 6.06 6.33 5.71 6.23 5.45 5.71
483 5.40 — 6.35 5.86 6.31 5.16 5.76
497 5.62 5.79 6.28 5.91 6.60 4.84 5.76
.519 5.81 5.85 5.67 5.98 6.37 5.05 5.85
.533 5.50 5.68 5.11 6.04 6.18 5.19 5.90
.549 5.62 5.53 4.89 5.95 5.40 5.25 5.90
563 5.70 5.43 4.98 6.12 5.12 5.33 5.92
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J.D.
2400 000 +

118

119

120

121

123

124

125

28 963.487
28 991.403

29 346.376
.392

29 719.549
.560
29 720.546
.558
29 774.405
417
29 775.403
415
426
437
447

30 052.462
474

501
30 078.418
434
470
483
498
509
521
.536
.548

33 390.497
534
545
.558
570
.586
33 420.424
.438
450
476
487
.498
510
.523

4.80

5.57

5.95
5.89
6.01
6.21
5.03
5.40
5.29
5.37
5.70
5.59
5.59
5.61

5.67
5.81
5.01

6.13
6.15

5.55
5.54

5.52

6.27

5.90

5.49
6.07
6.02
5.99
6.29
6.28

5.69

5.58

5.72

6.04
6.20
5.89
6.37
5.49
5.46
5.62
5.80
5.82
6.06
6.22

5:82

5.49
5.63
5.61
5.55
5.69
5.76
5.98
5.85
5.70
5.51
5.64
5.73
5.59
5.61

5.86
5.81
5.79
5.54
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14683)00 + 118 i 119 I 120 121 123 124 125
33 421.385 6.34 5.69 5.66 5.39 6.24 5.50 5.62
442 5.01 4.89 5.66 5.40 5.08 5.83 5.87
454 4.97 4.97 5.49 5.30 5.05 5.75 6.00
.465 4.92 5.01 5.48 5.10 5.21 5.78 5.88
475 5.07 5.16 5.64 5.05 5.34 5.72 5.96
.486 5.19 5.24 — 5.03 5.27 5.78 6.20
497 5.17 5.30 5.53 5.01 5.47 5.60 5.98
.535 5.59 5.44 5.63 5.06 5.56 5.80 6.10
548 5.58 5.31 5.66 4.83 5.66 5.66 5.88
33 422.398 6.34 6.07 5.99 5.54 6.34 6.02 5.79
.431 5.17 5.47 5.88 5.64 6.29 5.85 5.91
442 4.96 5.32 5.88 5.60 6.30 5.81 5.88
452 5.00 5.06 5.99 5.23 6.23 5.92 5.95
462 5.10 4.82 5.99 5.50 6.15 5.89 5.65
472 5.16 4.94 5.96 5.66 6.54 5.93 5.69
.483 5.19 5.02 6.27 5.32 6.21 5.87 5.95
.493 5.27 5.05 6.13 5.47 5.98 5.90 5.76
.508 5.33 5.11 6.06 5.21 5.66 5.94 5.74
.520 5.69 5.08 6.05 5.24 5.36 5.89 6.00
33 763.406 6.26 6.12 5.65 5.61 5.82 5.91 5.48
420 6.22 6.04 5.72 5.72 5.66 5.91 5.48
442 6.19 6.10 5.75 5.50 4.87 5.88 5.43
455 6.30 6.10 5.81 5.66 4.89 5.81 5.49
464 6.40 6.20 5.80 5.65 5.09 6.01 5.52
.483 6.17 6.25 5.89 5.37 5.11 5.96 5.62
494 5.57 6.09 5.81 5.29 5.33 5.96 5.61
.504 5.27 6.10 5.89 5.13 5.42 5.91 5.72
514 4.93 6.30 5.97 5.10 5.47 5.85 5.73
525 4.99 6.15 5.91 5.17 5.56 5.91 5.86
34 118.355 5.14 5.08 6.18 — 6.10 5.68 6.08
372 6.14 5.15 6.00 — 6.28 5.81 5.79
.388 6.12 5.24 6.10 — 6.10 5.82 5.91
428 6.22 5.38 6.05 4.86 6.31 5.92 5.65
443 6.25 5.68 5.92 5.12 6.08 5.86 5.65
470 5.94 5.94 5.90 5.24 — 5.84 5.39
485 6.09 — 5.81 5.48 6.21 5.89 5.40
499 6.24 5.85 5.73 5.23 5.99 5.82 5.42
513 6.42 5.99 5.70 5.19 5.43 5.84 5.36
526 6.46 6.02 5.60 — 5.07 5.57 5.60
.540 6.17 6.17 5.55 5.37 4.77 5.99 5.48
34 120.471 6.17 5.48 5.45 4.80 6.30 5.65 6.07
484 6.24 5.57 5.57 4.79 — 5.57 6.00
.497 6.22 5.62 5.73 5.07 6.20 5.69 5.76
.510 6.19 5.76 5.70 5.06 — 5.66 5.80
523 6.40 5.77 5.55 5.06 6.22 5.67 5.64
.536 6.09 5.72 5.70 4.90 6.20 5.72 5.54
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Table 9 (continued)

240'{). ‘%0 s 118 119 120 121 123 124
34 120.551 5.77 5.84 5.59 5.17 6.33 5.71
564 | 515 5.95 5.78 5.03 6.18 5.78
579 1 4.7 5.90 5.73 4.94 6.43 5.88
34 121.401 6.38 5.07 5.89 5.44 5.78 5.78
412 6.17 5.03 6.17 5.50 5.91 5.74
422 6.28 4.87 5.90 5.40 5.90 5.82
431 6.12 4.85 5.86 5.54 5.99 5.90
441 6.22 4.87 5.98 5.54 6.02 5.85
484 6.17 5.30 6.06 5.15 6.06 5.86
495 6.17 5.38 5.94 4.89 6.38 5.94
2505 6.33 5.56 6.00 4.98 6.04 5.83
517 6.31 5.51 6.06 4.77 6.18 5.96
528 6.18 5.57 5.89 4.86 6.28 5.87 )
539 6.14 5.63 6.02 — 6.19 5.89 .82
552 5.63 5.61 6.03 _ 6.25 5.84 78
562 5.24 5.63 5.93 _ — — —
.594 4.80 5.92 6.10 — 6.14 5.74 5.49
605 4.87 — — — — — 5.30
34 122.404 — 5.76 5.54 — 5.74 — 5.66
416 6.32 5.54 5.58 - 5.58 5.74 5.65
431 6.22 5.35 5.50 — 5.58 5.88 5.74
34 126.433 6.06 6.14 5.94 4.94 6.42 5.52 5.78
34 131.415 6.26 5.79 5.62 5.62 — 6.10 5.62
34 487.347 5.97 5.97 5.84 5.60 5.80 5.90 5.80
.367 6.38 6.12 5.62 5.84 5.94 5.92 6.07
.385 6.27 5.89 5.57 5.71 5.96 5.91 6.12
.397 6.17 6.09 5.68 5.52 6.09 5.66 .66
410 .35 6.22 5.82 5.46 6.32 5.86
428 6.15 5.72 5.78 5.76 5.95 5.63
483 6.34 5.33 5.84 5.38 . 5.62
449 6.36 5.11 5.93 5.70 — 5.65
460 — 4.80 5.84 5.54 6.28 5.57
474 5.93 4.84 6.01 5.44 — 5.48
483 6.26 4.90 5.83 5.52 — 5.50
494 — 4.95 5.83 — — 5.50
.508 — 511 | 5.97 5.55 — 5.45
518 6.10 517 | — 5.50 _ 5.59
34 488.530 6.29 5.05 5.59 5.54 5.97 5.81
.540 6.24 5.06 5.61 — 5.97 5.82
34 567.388 6.39 5.93 — 4.99 6.30 5.63
35 223.415 5.93 6.01 5.56 5.23 6.55 5.53
428 6.28 6.20 5.58 5.32 6.13 5.54
A41 6.13 6.15 5.54 5.40 6.32 5.50
467 6.37 |  6.12 5.57 5.19 6.19 5.60
490 6.19 6.21 5.62 5.07 6.39 5.49
503 6.31 6.20 5.54 4.83 6.27 5.65
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Table 9 (continued)

240%5&) T 118 119 120 121 123 124 125
35 223.517 6.20 6.28 5.77 4.60 6.39 5.70 5.65
530 6.39 6.28 5.65 4.58 — 5.65 5.58
.546 6.35 6.15 5.77 4.66 6.11 5.69 5.45
373 6.14 6.05 6.03 4.82 5.95 5.60 5.45
35 224.454 6.21 6.15 6.08 5.29 6.21 5.74 5.86
472 6.32 6.16 6.09 5.26 6.28 5.83 5.88
485 6.18 6.12 6.04 5.41 6.32 5.85 5.90
.499 6.32 6.32 6.08 5.33 6.19 5.89 5.97
512 6.38 6.26 6.28 5.42 — 5.79 5.86
524 6.09 6.40 6.06 5.21 - 5.47 5.74
.542 6.42 6.26 6.04 5.20 — 5.77 5.65
.556 6.14 6.31 6.16 4.98 6.29 5.81 5.58
569 6.35 6.22 6.01 4.86 — 5.80 5.65
383 6.18 6.10 6.06 4.74 6.29 5.94 5.54
35 227.534 6.60 6.49 6.02 5.75 5.62 5.91 5.62
547 6.32 6.30 5.88 5.67 5.70 6.12 5.85
360 6.42 6.42 5.72 5.70 5.70 6.11 5.97
373 6.23 6.19 5.82 5.56 6.04 — 5.82
386 5.96 6.19 5.81 | 6.00 5.81 5.71 5.88
35 598.507 6.42 5.28 5.74 5.62 5.84 5.92 5.82
524 6.44 4.84 5.54 ° | 5.52 5.81 6.14 5.57
537 6.36 4.81 5.54 5.54 — 5.94 5.58
35 600.363 5.88 6.12 6.13 4.83 — 5.66 5.79
.378 5.70 6.03 5.90 4.91 — 5.40 5.53
.391 6.07 6.16 6.03 5.02 6.42 5.48 5.58
405 6.03 6.48 | 5.80 5.05 — 5.44 5.90
421 5.90 6.29 5.80 5.14 — 5.41 5.68
434 5.83 6.10 5.84 5.23 6.19 5.64 5.69
446 5.98 6.13 5.66 5.22 6.43 5.64 5.75
501 6.39 6.29 5.64 5.39 5.92 5.61 6.09
525 6.58 6.28 5.52 5.36 5.02 5.92 6.16
35 603.369 5.78 5.80 6.10 — 5.68 5.53 5.97
.381 5.86 5.88 6.06 — 5.84 5.57 5.78
397 5.89 5.86 6.14 5.47 5.99 5.61 5.59
408 5.90 6.02 6.08 5.06 5.78 5.50 5.54
419 6.14 6.04 5.94 5.45 5.98 5.50 5.74
431 5.90 6.28 6.04 5.25 5.91 5.65 5.70
.446 6.02 6.14 6.02 5.35 6.17 5.66 5.53
457 6.25 6.17 6.16 4.97 6.16 5.66 5.54
.468 6.14 6.25 6.16 4.87 6.35 5.57 5.46
491 6.23 6.10 6.10 4.68 6.10 5.60 5.52
507 6.20 6.12 6.02 4.72 6.12 5.72 5.51
35 920.444 5.41 5.95 6.11 5.01 6.59 5.51 5.25
467 5.64 6.05 5.80 5.15 6.38 5.56 5.53
487 5.67 5.67 5.49 5.07 — 5.58 5.76
504 5.91 5.62 5.66 — 6.18 5.73 : 5.76
i ; \ , .
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2 40‘{)'(?0;) + 118 119 120 121 123 124 125
35 920.547 6.10 4.92 5.52 5.15 6.50 5.56 5.97
.562 6.12 4.82 5.50 4.90 6.56 5.77 5.92
.585 6.14 4.84 5.63 5.00 6.22 5.66 5.89
35 933.415 5.52 6.04 5.60 — 6.04 5.69 5.38
443 5.89 5.86 5.52 5.43 6.21 5.86 5.78
479 5.80 5.43 5.72 5.08 6.10 5.84 5.74
.503 5.72 4.81 5.69 — 6.03 5.72 5.72
515 6.09 4.55 5.75 — 6.35 5.99 6.13
530 6.08 4.87 5.98 5.10 6.08 5.74 5.92
.543 6.08 4.94 6.18 — — 5.71 5.81
573 6.18 5.27 6.04 5.15 6.02 5.62 5.95
588 — 5.68 6.09 — — 5.56 5.58
602 — 5.39 6.06 — — — 5.87
36 991.457 5.98 6.00 5.56 5.79 — 5.71 5.92
470 — 6.27 5.69 5.72 5.06 — 5.96
485 6.04 6.27 5.71 5.74 5.35 5.69 5.83
37 018.470 5.51 6.15 5.73 4.96 — 6.10 5.46
483 5.16 6.22 5.66 4.70 — 6.05 5.44
-496 4.91 6.39 5.74 4.63 — 5.69 5.55
.510 4.96 6.16 5.71 4.88 — 5.78 5.65
523 5.14 6.23 6.00 4.88 — 5.82 5.59
537 5.24 5.87 5.58 4.92 — 5.64 5.80
550 5.30 — 5.82 5.05 — 5.80 5.54
563 5.34 6.26 5.68 5.00 6.48 5.62 5.70
577 5.50 6.16 5.82 5.12 — 5.72 5.68
.609 5.84 6.12 5.94 5.38 — 5.54 5.86
623 5.89 5.99 5.82 4.92 — 5.70 5.84
637 6.00 5.30 6.11 5.49 — 5.77 5.92
37 057.539 5.57 4.96 5.81 5.47 5.69 5.95 6.15
552 5.79 5.14 5.75 — 5.75 6.01 6.01
578 5.89 5.28 6.04 4.98 5.94 5.84 5.94
37 058.529 5.50 5.45 6.05 5.50 4.89 5.50 6.01
.580 5.97 5.08 5.93 5.59 5.36 5.53 6.11
37 757.598 4.90 — — — 6.17 5.44 5.81
37 791.365 6.21 5.85 6.03 4.75 6.11 5.60 5.60
.380 6.23 5.98 5.93 4.74 6.33 — 5.89
394 6.29 5.94 5.97 5.05 6.42 5.56 5.83
424 6.27 6.17 6.02 5.11 6.31 5.51 5.95
439 6.20 6.06 6.02 5.06 6.25 5.50 5.96
454 6.36 5.99 5.97 5.53 6.39 5.47 5.81
469 6.35 6.09 5.97 5.11 6.10 5.51 5.96
.483 6.22 6.13 6.09 5.28 6.30 5.34 5.74
479 6.27 6.13 5.96 5.22 6.42 5.34 5.96
519 5.70 6.19 6.09 5.36 6.37 5.53 5.85
.533 5.07 6.07 6.15 5.03 6.32 5.50 5.68
.549 4.99 6.04 5.98 5.25 6.12 5.57 5.66
563 5.02 6.30 6.00 — 5.98 5.63 5.60
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9 40'{)'0%0 + 126 131 140 142 202 203
I
28 963.487 5.84. 5.15 5.00 5.46 5.67 —
28 991.403 5.72 5.21 4.88 5.35 5.78 —
416 5.72 4.93 5.00 5.11 5.72 —
430 5.78 4.80 4.87 5.03 5.81 —
522 5.27 4.70 - — 5.64 —
542 5.12 5.17 4.98 4.90 5.92 —
29 346.376 5.72 5.27 5.30 5.14 5.81 —
392 5.87 5.41 5.54 — 5.61 —
29 719.549 5.80 5.21 5.38 . 5.53 5.70 —
-560 5.79 4.98 5.41 | 5.46 5.87 —
29 720.546 5.87 5.30 5.42 5.45 5.78 —
.558 5.62 5.34 5.32 5.39 5.80 —
29 774.405 5.39 5.13 5.33 5.49 5.80 —
417 5.45 5.39 5.42 5.54 5.80 —
29 775.403 5.48 5.46 5.48 5.08 5.79 —
415 5.59 5.44 5.53 5.10 5.89 —
-426 5.53 5.62 5.48 5.25 5.83 —
437 5.44 5.54 5.54 5.54 5.90 —
447 5.24 5.47 5.47 5.51 5.80 ] —
{
30 052.462 5.55 5.41 5.01 — 5.83 | 5.60
474 5.57 5.54 5.09 5.92 6.02 ‘ 5.66
489 5.45 5.25 5.29 5.66 5.80 5.59
501 5.51 5.89 5.35 5.80 5.94 5.66
30 078.418 5.92 5.64 5.02 5.11 5.72 5.58
434 5.84 5.39 4.91 4.76 5.71 5.61
470 5.83 5.40 5.08 4.96 5.75 —
.483 5.76 5.60 5.08 4.85 5.76 —
498 5.58 5.49 5.10 5.03 5.74 5.56
-509 5.60 5.38 5.08 5.11 5.83 5.56
521 5.62 5.32 5.23 5.09 5.83 5.52
536 5.53 5.17 5.25 5.28 5.79 5.60
.548 5.43 5.13 5.31 5.13 5.75 5.56
33 390.497 5.57 5.13 5.24 5.53 5.72 : 5.67
.534 5.47 5.37 5.40 5.62 5.65 3 —
545 5.48 5.67 5.51 5.51 5.80 : 5.56
558 5.43 5.50 548 5.59 5.87 ! 5.51
570 5.52 5.57 5.50 5.38 5.76 l 5.45
.586 5.63 5.72 5.53 5.55 5.63 | 5.64
33 420.424 5.46 5.37 5.09 5.40 5.98 { 5.45
438 5.73 5.37 5.19 5.59 5.90 5.61
450 5.58 5.06 5.23 5.46 5.83 ‘ 5.68
476 5.45 5.24 5.32 5.45 5.93 1 5.64
487 5.48 5.13 5.33 5.45 5.76 : 5.69
.498 5.35 5.02 5.35 5.56 6.16 ‘ 5.70
.510 5.55 5.23 5.32 5.48 5.90 | 5.58
523 5.42 498 | 531 5.68 5.90 | 5.69
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200 500 & 126 151 140 142 202 203
33 421.385 5.76 5.14 5.01 4.82 5.76 —_
442 5.81 5.40 5.03 4.94 5.73 5.78
454 5.51 5.30 5.24 5.05 5.75 5.75
.465 5.54 5.27 5.17 4.88 5.82 5.66
475 5.39 5.25 5.18 5.02 5.87 5.68
486 5.41 5.29 5.27 5.14 5.80 5.59
497 5.47 5.37 5.32 5.26 5.77 5.64
.535 5.47 5.63 5.54 5.44 5.70 5.57
548 5.44 5.44 5.58 — 5.66 5.51
33 422.398 6.24 5.51 5.18 5.62 5.54 5.52
.431 6.05 5.95 5.25 5.50 5.65 5.58
442 5.86 5.73 5.32 5.65 5.73 5.40
452 5.92 — 5.33 5.50 5.76 5.49
.462 5.89 5.57 5.37 — 5.74 —
472 5.96 5.60 5.36 5.27 5.83 5.71
483 5.95 5.64 5.40 4.91 5.78 5.66
493 5.88 5.44 5.42 4.99 5.76 5.67
.508 5.46 5.33 5.51 4.92 5.94 5.61
520 5.64 5.33 5.36 4.70 5.69 5.68
33 763.406 5.70 5.12 5.56 5.51 5.78 —
420 5.63 5.23 5.57 5.63 5.71 5.67
442 5.75 5.12 5.45 5.79 5.75 5.72
455 5.85 5.20 5.37 5.92 — —
464 5.99 5.21 5.41 5.89 5.65 5.66
483 5.98 5.25 5.23 — 5.73 5.60
.494 5.83 5.24 5.19 5.72 5.64 5.63
.504 5.93 5.23 5.18 5.714 5.64 5.53
514 5.88 5.47 5.20 5.76 5.65 5.48
525 5.86 5.58 5.13 6.09 5.65 5.53
34 118.355 5.44 — 5.29 — 5.88 5.67
372 5.30 — 5.20 — 5.84 5.56
-388 5.36 — 5.31 — 5.94 5.60
428 5.72 5.30 5.44 5.99 5.82 5.62
443 5.74 5.30 5.53 5.98 5.76 5.71
470 5.69 5.50 5.60 — 5.89 5.63
485 5.86 5.66 5.52 5.24 5.71 5.66
.499 5.90 5.45 5.45 5.06 5.73 5.48
513 5.82 5.33 5.60 4.68 5.60 5.60
526 5.62 5.15 5.45 4.73 5.91 —
.540 6.03 5.11 5.19 5.11 5.55 5.44
34 120.471 5.48 — 5.48 — 5.76 5.55
484 5.42 — 5.49 — 5.81 5.60
497 5.60 — — 5.57 5.87 5.52
510 5.59 5.47 5.48 5.58 5.89 5.45
.523 5.59 5.52 5.41 5.71 5.84 5.42
536 5.82 5.45 5.41 — 5.84 5.35
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2 4(;I(,‘ o L 126 131 140 142 202 203
34 120.551 5.80 5.65 5.13 5.71 5.91 5.51
564 5.78 5.34 5.21 5.50 5.84 5.64
579 5.88 5.43 5.10 5.40 6.00 5.57
34 121.401 5.48 5.48 5.35 5.07 5.89 5.48
412 5.64 5.53 5.42 5.09 6.10 5.49
442 5.50 5.56 5.53 5.14 5.82 5.60
431 5.51 5.56 5.49 5.12 5.83 5.48
441 5.50 5.60 5.62 5.14 5.88 5.60
484 5.43 5.46 5.56 5.34 5.84 5.57
.495 5.51 5.38 5.58 5.15 5.81 5.60
.505 5.51 5.35 5.54 5.35 5.76 5.63
517 5.54 5.18 5.44 5.51 5.94 5.72
528 5.49 5.10 5.33 5.40 5.81 5.76
.539 5.51 — 5.32 — 5.84 5.66
.552 5.59 — 5.08 — 5.78 5.69
.562 5.56 5.00 5.12 — 5.73 5.62
.594 5.68 5.03 5.00 5.66 5.66 5.66
.605 — — 5.11 — 5.83 5.67
34 122.404 5.85 — 5.46 — 5.66 —
416 — 4.97 5.47 - 5.65 5.72
431 5.82 5.01 5.50 — 5.74 5.67
34 126.433 5.58 5.38 5.50 5.50 5.63 5.69
34 131.415 5.78 5.11 5.54 5.68 5.88 —
34 487.347 5.62 5.36 5.38 5.38 5.80 - —
367 5.69 5.45 5.36 — 5.91 —
.385 5.89 5.33 5.22 5.91 5.86 —
397 5.66 5.10 5.04 5.56 5.82 —
410 5.90 5.24 — 5.49 5.84 —
428 — 4.95 5.01 — 5.72 —
.438 5.81 5.04 5.06 5.60 5.84 —
.449 6.03 5.19 5.04 5.90 5.87 —
.460 5.91 5.18 5.18 5.87 5.66 —
474 5.82 5.27 5.14 5.74 5.68 —
483 5.83 5.18 5.23 5.59 5.72 —
494 5.90 5.19 5.26 — 5.73 —
.508 6.00 5.09 5.27 5.39 5.62 —
518 5.95 5.37 5.43 5.50 5.73 —
34 488.530 5.91 5.37 5.44 5.66 5.79 —
.540 5.82 5.42 5.46 5.63 5.74 —
34 567.388 5.56 5.76 5.16 5.52 5.76 —
35 223.415 5.53 5.13 5.33 4.90 5.72 -—
428 5.54 5.34 5.40 4.93 5.79 —
441 5.50 5.37 5.43 5.04 5.79 —
467 5.32 5.44 5.46 5.09 5.71 —
490 5.49 5.68 5.49 5.24 5.76 —
503 5.44 5.45 5.40 5.28 5.81 —

15
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35 223.517 5.51 5.31 5.24 5.29 5.85 —
.530 5.47 5.40 5.24 5.14 5.81 —
546 5.51 5.20 5.08 5.36 5.71 —
573 5.69 5.10 5.10 — 5.71 —
35 224.454 5.60 5.14 5.54 5.21 5.76 —
472 5.42 4.92 5.62 5.08 5.96 —
485 5.41 5.08 5.47 4.90 5.85 —
499 5.38 5.08 5.50 4.96 5.94 —
.512 5.40 4.90 5.40 4.71 5.86 —
.524 5.26 4.98 5.23 4.81 5.82 —
542 5.30 5.04 5.24 4.90 5.74 —
.556 5.46 5.09 5.06 — 5.81 —
.569 5.54 5.29 5.10 5.07 5.79 —
.583 5.49 5.25 5.06 5.15 5.85 —
35 227.534 6.15 5.33 5.35 5.49 5.75 —
547 5.98 5.35 — 5.70 5.83 —
.560 6.17 5.54 5.24 5.75 5.63 —
573 5.82 5.40 5.23 — 5.56 —
.586 5.86 5.24 5.10 5.60 6.00 —
35 598.507 5.88 5.35 5.30 5.60 5.64 5.73
524 5.98 5.48 5.42 5.61 5.67 5.58
537 5.94 5.43 5.73 5.94 5.75 5.60
35 600.363 5.99 5.50 5.00 4.70 5.88 5.74
378 5.48 5.40 5.04 4.85 5.94 5.56
.301 5.67 5.46 5.12 5.02 5.71 5.67
-405 5.55 5.66 5.27 4.94 5.77 5.80
421 5.60 5.38 5.11 4.93 5.88 5.65
434 5.49 5.32 5.16 4.95 5.717 5.65
446 5.53 5.29 5.08 5.24 5.80 5.66
.501 5.54 5.07 5.39 5.26 5.90 -
525 5.58 5.10 5.56 5.50 6.01 5.67
35 603.369 5.70 — 5.03 — 6.00 5.70
.381 5.80 — 5.14 5.60 5.80 5.75
.397 5.61 5.37 5.10 5.32 5.92 5.48
.408 5.80 5.19 4.98 5.27 6.21 5.58
419 5.94 5.28 5.15 5.56 5.92 5.57
431 5.96 5.14 5.22 5.54 5.85 5.62
446 6.00 5.11 5.24 5.60 5.84 5.47
457 5.91 4.97 5.29 5.57 5.82 5.56
.468 5.98 4.90 5.12 5.40 5.90 5.47
491 5.68 4.96 5.45 5.58 5.87 5.58
507 5.64 5.14 5.38 5.56 5.86 5.45
35 920.444 5.28 5.35 5.02 5.99 5.89 —
467 5.80 5.50 5.07 — 5.80 —
487 5.99 5.79 .488 4.70 5.67 —
504 5.66 5.30 4.64 — 5.80 —
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2405 000 I 126 131 140 142 203 203
35 920.547 5.65 4.96 4.66 5.10 5.80 —
562 5.20 4.73 4.64 — 5.80 —
.585 5.17 4.84 4.68 — 5.87 —
35 933.415 5.58 5.30 5.30 5.43 5.64 —
443 5.67 5.45 5.33 5.86 5.68 —
479 5.39 5.26 5.11 5.39 5.80 —
503 5.27 5.19 4.89 — 5.86 —
515 5.33 5.21 4.97 — 5.91 —
.530 5.49 5.21 4.84 5.49 5.74 —
543 4.94 - 4.62 — 5.76 —
573 — 4.90 4.78 — 5.79 —
.588 5.28 — 4.88 — 5.58 —
.602 5.26 — 4.78 — 5.66 —
36 991.457 5.71 — 5.60 — 5.70 —
470 6.11 — 5.69 5.61 5.75 —
.485 6.15 — 5.43 — 5.74 —
37 018.470 5.44 —_ 5.52 5.49 5.84 —
483 — — 5.37 5.43 5.92 —
.496 5.62 — 5.04 4.48 5.96 —
510 5.71 — 5.15 4.85 5.84 —
.523 5.55 — 5.07 4.35 5.96 —_
537 5.69 — 4.93 — — —
.550 5.54 — 5.23 4.90 5.90 —
.563 5.60 — 5.11 5.20 5.81 —
577 5.72 — 5.18 5.03 5.70 —
.609 5.78 — 5.16 5.12 5.714 —
.623 6.14 — 5.49 5.35 5.72 —
.637 — — 5.62 5.40 5.87 —
37 057.539 5.57 — 4.95 - 5.69 —
.552 5.65 — 5.31 — 5.79 —
578 5.89 — 5.34 — 5.89 -
37 058.529 5.45 — 5.18 — 5.81 —
.580 — — — — 5.83 —
37 757.598 5.72 — 5.15 —_ 5.94 5.74
37 791.365 5.54 5.54 4.80 5.31 5.81 5.64
.380 5.83 5.34 5.02 5.22 5.79 5.56
394 5.71 5.56 5.16 5.54 5.72 5.56
424 5.67 5.49 5.04 5.53 5.78 5.51
439 5.90 5.31 5.03 5.43 5.77 5.67
454 5.60 5.60 — — 5.64 5.64
469 5.72 5.14 4.82 5.53 5.66 5.67
483 5.56 4.92 4.88 5.31 5.65 5.65
497 5.50 4.88 4.85 5.37 5.60 5.66
519 — 4.96 5.10 — 5.67 5.70
533 5.40 4.82 5.07 5.37 5.71 5.74
549 5.46 4.89 5.30 5.40 5.66 5.62
563 5.46 4.98 5.19 5.54 5.70 5.70

15*
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