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BULLETIN OF THE ASTRONOMICAL INSTITUTES
OF THE NETHERLANDS.

1923 March 16

No. 35.

COMMUNICATION FROM THE OBSERVATORY AT LEIDEN.

Photographic magnitudes of 658 stars from plates taken mainly by W. H. van den Bos
with the 33 cm Leiden refractor, by Zynar Hertzsprung.

In Annalen van de Sterrewacht te Leiden 14, Part 1
I have collected the principal determinations of colour
aequivalents of 734 bright stars within 95° of the
North Pole. Among the different determinations of
colour aequivalent the colour index or difference
between the photographic and visual magnitude is
one of the most accurate. Now it is well known, that
the visual magnitudes of Potsdam differ about 1°3
times as much from the colour sensitiveness of common
photographic plates as the visual magnitudes of
Harvard. For this reason the visual magnitudes of
Potsdam are specially well fitted for the determination
of colour index in combination with photographic
magnitudes. I therefore decided to determine photo-
graphic magnitudes of as many as possible of the
734 stars mentioned above with the aid of the 33 cm
Leiden refractor, which was the jnstrument at my
disposal best fitted for the purpose.

A grating consisting of wires 3'9 mm thick and
separated by free spaces of 37 mm width was placed
in front of the objective. The plates were taken 37 mm
intrafocal. The aperture of the objective is 33 cm
and the focal length 524 cm. The diameter of the
intrafocal images therefore was '23 mm. The light
was not evenly distributed in the disc of this intrafocal
image and the measurement in the HARTMANN micro-
photometer therefore difficult, except when during the
taking of the plate the atmosphere was very unquiet.
The accuracy reached is thus perhaps not so good

~as it would otherwise have been.

Ilford Monarch plates were- used. The distance
between the middle of the spectra of the first order
and the central image is in the mean ‘29 mm, corres-

ponding to a mean effective wavelength of 4223 A.
The extinction for light of this wavelength is ™44
for each atmosphere passed through. The reduction of
the measures has been made with the somewhat
higher value ‘5 mfatm. because of the frequently

misty state of the air. As not many stars south of
declination + 8° have been measured the differential
correction for extinction seldom exceeds ™-2.

The time of exposure usually was 20°. The circum-
stance that the objective was between these short
exposures protected by the shutter proved to be
advantageous against the deposition of moisture on
the lens by radiation in moisty air. .

The photographic magnitude of a star, the central
image of which is at the limit of measurability on
ordinary plates, varies approximately from 7™ to 8™
The well measurable range is about 3 magnitudes.
When possible the spectra of the third and the fifth
order were also measured.

The difference in magnitude between the spectra
of the first order and the central image was provis-
ionally taken equal to 1™ Afterwards ™97 was
adopted as the most probable value, to which the
magnitudes given in the accompanying catalogue
correspond. .

Supposing the ¢,/7" values of WILSING to be free -
from magnitude error, it will be proved below that
there is no sensible difference in scale between these
photographic magnitudes and the visual ones of
Potsdam. This is an advantage for the present pur-
pose, as consequently the simple difference between
the two magnitudes may be taken as colour aequi-
valent. :

About 20 stars were usually photographed on each
plate. Each star was given 3 exposures, or in special
cases 6. In all 149 plates were used. Of these about
3/, was taken by W. H. VAN DEN Bos, */s by W. J.
LUYTEN and */s by the writer. All plates were meas-
ured in the HARTMANN microphotometer by the writer,
the total number of settings being 38093.

The zero point of each plate was determined by
comparison with the photographic magnitudes as
calculated from the formula
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where ¢,/7 is the mean value given in the Leiden
Annals /. ¢. This formula holds for the photographic
magnitudes of KING. To fix the zero point in this
way stars of the mean photographic magnitude 5™
were used for each plate. Instead of thus basing the
zero point on the visual Harvard magnitudes, a trial
was made to use a few selected fundamental stars
for the same purpose, but this trial was abandoned
as the differences from the reduction just mentioned
were unimportant. These fundamental stars will be
recognisable in the catalogue given at the end of this
paper by the high number of plates on which they
occur. It was the intention to use H. R. 343, 1568,
3662, 4931, 6237 and 7955 as principal fundamental
stars. They can all be taken with the opening of the
dome turned both north and south.

The mounting of the telescope did not allow to
photograph stars nearer than 8° to the North Pole.

From a comparison between the individual results
the mean error of a magnitude from a single plate
was found to be * ™08 and from 3 plates + ™o3,
which may be taken as the general mean error of
the magnitudes contained in the catalogue, since,
when there are more than 3 plates for any one star,
the last plates were generally only added on account
of bad agreement between the earlier plates, and
no stars of less than 2 exposures have been included.
The total weight of the catalogue may therefore
be estimated to be 658 (£ m05)—2 = 263200 7. The
total weight of the magnitudes given in the old Draper
Catalogue (/. A. 27) is, according to WIRTZ (4. V.
4849 and 4863, 203, 1 and 259; 1916), 10498
(£ ™174)72=347000 m—=. I consider the accuracy rea-
ched as rather satisfactory having regard to the difficulty
in measuring the somewhat deformed images in con-
nection with the bad atmospheric conditions at Leiden,
still made worse by the neighbourhood of smoking
chimneys. Furthermore often stars lying in very
different regions of the sky were compared. Finally
the method used was very sensitive to small changes
in focus relative to the position of the plate. Normally
the plate was placed 37 mm or 0007 f intrafocal,
where f is the focallength. A change of ‘00001 f or
about o5 mm will therefore affect the size of the
intrafocal image by an amount corresponding to ™03

on the wedge of the microphotometer. Nevertheless -

only very few plates had to be corrected for change
in the zero point of the magnitudes during the exposure.

Occasionally neighbouring stars fainter than 5™ on
the visual Harvard scale were measured on the plates.
This was also done in view of the fact that all the
photographically faintest stars of the program were
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yellow so that it seemed desirable to include at least
a few fainter white stars. Besides a few other stars
of special interest were added, e. g. 2 Cephei showing
the Pickering-series of Helium-lines and 61 Cygni.

The reduction of the measures was usually made
for each plate separately. Even when two plates had
been developed together they did not always show
the same gradation. In this respect moonlight, of
course, may be a serious disturbing factor.

Besides for differential extinction the magnitudes
were corrected for distance of the images from the
centre of the plate. This latter correction seldom
exceeded a few hundredths of a magnitude. It amount-
ed to + ™71 at a distance of 28 mm from the centre.
The positive sign is explained by the fact, that the

‘diameter of the intrafocal images diminishes with

increasing distance from the centre owing to. the
curvature of the field.

The difference in photographic gradation between
white and yellow stars was only small (cf. B. 4. V.
25, 154) and has been neglected.

The trials I have made to fix the magnitude scale
have not yet led to any definite result. The following
is a summary of the methods used.

1. The geometrical measurement of photographs
of the shadow of the grating gave in the mean
/|(d + ) =485, where & is the diameter of the wires
and / the free space between them. This corresponds
to a difference of magnitude between the central image
and the spectra of the first order of w; — . ="915.

3

2. From 215 differences between the spectra of
the first and of the third order the mean value of
the proportion (m2z;; — m;)|(m; — m.) was found to be
2'457. As m; — m; ought to be 2386 in the normal
scale, when 4 and / are equal or nearly so, the cor-
rection factor to the provisional magnitudes in this
way comes out to be 2°386/2:457 = '971.

The proportion (m, — m,)|(m;— m.), where m, is
the magnitude of the image taken without grating
before the lens, was, from two plates, on which
exposures with and without grating were made next
to each other, found to be 1462 (relat. weight 3)
and 1°496 (4) respectively, and in the mean from

. 4 other plates, which were reduced together, 1°604 (14)

or in the general mean 1'563. The bad agrezment
between the individual values may perhaps be due
to small changes in focus, when the grating was put
on or taken off. The proportion (72,1, — m.)|(me; — m.)
is thus found to be 1°563 + 1 + 2'457 = 5°020, while
mr—mey ought to be 4=+871 for d=/. The correction
factor found in this way therefore is 4:871/5°020="970.
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The proportion (2, — my)|(m;— m.) was found to

be 1°290, but the spectra of the fifth order are too much

elongated to be used for determination of the scale.

3. Consider two stars, for which the provisional
magnitudes have been determined. If we were now
able to find the provisional magmtude of their combined
light it is evident, that the deviaton of this provisjonal
magnitude from the magnitude calculated as if the
adopted provisional magnitude scale were correct,
will determine the correction factor to that provisional
scale.

It is hard to find serious theoretical objections to
this method, which on the other hand requires a
rather great accuracy of the measures in order to
give a reliable determination of scale.

The method may be practically tried. with the aid
of double stars, where the distance between the two
components is equal to the distance of the spectra of
the first order from the central image.

" As the grating could not be turned in every position
angle desired the choice of double stars fit for use
was not great. Experiments were made with y Delphini
(¥ =270%3, p=10"7, Amy="-23) and 2 401 (¥I=
269%°6, p=11"4, Amy, = 43). Photographs of these
double stars’ were taken with the grating in two
different positions at. right angles to each other in
such a way that in one position of the grating the
spectra of the first order of one component coincided
with the central image of the other. The correction
factor was thus found from two plates of y Delphini
and one plate of 2 401 to be in the mean 1°023.
But this value is still too uncertain to be considered
as a determination of the factor.

In conclusion I consider ™7 as the most probable
value of the magnitude difference between the spectra
of the first order and the centralimage. The magnitudes
given at the end of this paper have been derived
using this constant. I still estimate its mean error to
be about + -03.

The ¢,/T values of WILSING (Potsdam Publ. Nr. 74,
25, 1919) gave according to least squares for 162 stars
the* following formula

Czrz 017+1.358(#22, 35cm mp)+ "00(# £, 33cm+772p)
04 . +-02 © (m.e)

were “mp is the visual Potsdam magnitude. The values

of ¢,/T given in the last column of the catalogue

correspond to this formula. It may be mentioned that

the ¢,/ 7" values of WILSING occasionally show system-
atic deviations from the mean colour equivalent for
stars situated in the same region. Thus the g5 stars

measured by WILSING in. Cassiopeia give

LEIDEN 203

: mean of all
¢,|T - otherc,/Tvalues

Wilsing including Z,£  diff.
8 Cassiop.  2-80 219 +61
& — 1'92° 1°32° +-60
n — 345 263 +-82
7 — 2'16 1.44 +72
[ J— 2'52 1-86 +:66

systematic difference +-68 +-15(m.e.)

The mean -error of the systematic difference has
been calculated under the assumption, that the mean
error of a ¢,/7 value of WILSING is *°33.

It is supposed that I measured the combined light
of the two components of double stars, when the
distance was below 3” and that the components were
measured separately, when the distance was above 7”.
The following double stars, where the significance of
the measures is doubtful, have not been included in
the catalogue.

number
H.R. b Mz, 33cm Of plates distance
4259 1487  54Le 448 3 6”48
5385% 1835  —Bo 495 3 6 -27
5788% 1954 0 Sp 408 3 3 61
5834 1965 - & Co 483 4 624

A comparison of my provisional magnitudes 7z, ;; cm
with the photographic magnitudes of KING (Harv.
Ann. 776, N°. 6, 1L17; 1915) gave according to least
squares the formula

/ —
Mg — M L, 33cm —

+°081 +'0034 (mx + 7'z, 330 —7) —038 (c,| T
+-0048 . - %-010

— 2)
(m. e.)

The provisional magnitudes based on the assump-
tion #2; — m, — 1™ therefore show no sensible difference
in scale from the magnitudes of KING. The colour
equation is also small. When two stars of spectrum
A and K respectively (Ac,/7=2) are equal on the
scale of s, ,; cm the K-star will be ™076 £™:021 (m. e.)
brighter than the A-star on the scale of KING.

The relation between mx and my definitive magn-
itudes #2733 0m =15 +'97 72, 33cm 1S
—038 (c,|]T

m g — —'099 + 1'038 7L, 33 cm - 2) ‘

A similar comparlson of #/z, 33em with the mag-

’nltudes of  the Gottmgm Actinometry y1e1ded the

formula i

.
mL 33cm"_mG:

+'071 40270 (m'z, 55 cm-l'-m("— 10) +006(¢,| 7" — 2)
£-0058 : . %010 - (m.e)
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Hence there is no- sensnble colour equation between
the two series. The relation between mg and my
definitive magnitudes. 72z, ;3 cm is

T 2

e = +-047 + '977 ﬂiL, 33 om — ‘000 (cg/T— 2)

The definitive scale of my, s30m 1S therefore inter-
mediate between the scales of Goéttingen and KING.

The weight of a single value of ¢,/7 as derived
from the difference between 2, ;.. and mpis found
to be 43 corresponding to a mean error of + ‘1.
The total weight of. the 631 Z,P values of ¢,/T
therefore is 27133 or, not counting the stars fainter

-than 5™ on the visual Harvard scale, about 40 percent

of the total weight of the ¢,/ 7 values given in Leiden
Ann. 14. -1t must be remarked, that the visual Pots-
dam magnitude has been used both in Leiden Ann.
14 “in connection with #; and in the present note
with =2, for the derivation of colour equivalents. This
double use of #p has been made for .121 stars. In
such cases I should reject the combmatlon G,P and
prefer L, P.

In the case of narrow double stars the 7R number
of the preceding component has been given and
marked with an asterisk.

Perhaps the most striking fact shown by the present
values of ¢,/7 is, that the very high effective temp-
eratures have disappeared. It seems even doubtful,
if ¢,/7 is really below 12 for a single star of the
catalogue. A comparison with the direct colour est-
imates of OSTHOFF tends to show, that I have over-
corrected his colours of faint white stars for magnitudé
equation. I am now inclined to think, that proceeding

from bright to faint white stars OSTHOFF first estimates.

the colour as white, then somewhat yellowish, and
finally whiter again. This may account for the dis-
crepancies between the colours of stars of the same
spectrum but of different apparent magnitude ment-
ioned in Leiden Ann. l.c., p. 14. It will be one of
the most important things in future investigations of
this kind to get rid of a possible magnitude error.
Perhaps measures of effective wavelengths over a
considerable range of apparent magnitude will be fit
for this purpose.

The stars showing colours appreciably deviating
from what is considered as normal for their spectral
types are of special interest. A list of 11 such stars
with spectra ranging from Bo to A4z is given below.

The two last columns relate to the secular parallax
of the stars; v, is the component of the annual proper
motion directed ‘away from the sun’s apex reduced
to the apparent vis. Harvard magnitude o™; 1 is the
angular distance of the star from the apex. The median
value of vu,[sin A is + "08 annually corresponding to a

-B.A.N. 35.
spectrum all Leiden Ann. 14 |galactic| VY, N

4R HD (weéi’f 43) T | weight |laiitude| sin )\ sin® X

NN

130| » Cs | Bo 198 2'10 69 |— 1 |+4"08|°83
7763/ P Cy| Bop 2°44 246 71 o |—r24|"22

8o47|f, Cy| Boy 2'02 1'99 24 o|+12(36 -
1131| ¢ Pe| B1 216 175 | 106 | —17 | 41789
1843| x Ag| B1 221 1'93 69 o |+ 18|81
2135\, Or| B2 222" | 2°40 69 | o |+ 15|60
797755 Cy | B2 253 | 282 | 24 |4 1|4r03]'33
8279/ 9 (f| Bz 2119 | 205 | 75 |+ 7 |4-07|52
1035|— Cd| B9 2°30 218 76 |4+ 3| 4-02|.99
1ogol— Cd| Aop | 249 | 255 | 8 |+ 3[4 05|99
8334/ v Cf| Az2p | 264 [247 | 69 |+ 5| —r02]53

secular parallax of + “019. The median absolute
magnitude therefore is j5log- 019 =—8"61. The
mean value of ¢,/7 for the 11 stars is 226, while for
our sun it is 2°47. The difference in surface brightness
between two black bodies with these values.of ¢,/7°
is m42. The absolute magnitude of the sun being
—m33 for ¢,|/T =24y it would for ¢,/7= 226 be
—m33 __mys—_msc The 11 stars considered are
in the mean 8™61 — ™75 =786 brighter. If they
are radiating like black bodies with the same approx-
imation as our sun, their volume will in the mean be
1047 times gréater.

The eclipsing variable 8 Lyrae (spectrum B2z,

¢,/T=194), which on account of its variability has
not been treated in the present note, probably also
belongs to the same group as the 11 stars here
considered. From the spectroscopic and photometric
elements of this system a volume about 105 times that
of our sun is derived. This is in remarkable accordance
with the above hypothetical result for the 11 stars.
* For comparison it may be added that a similar cal-
culation for the four absolutely bright yellow members
of the Hyades (y,0,, € and 3, Tauri, mean‘c,/7 = 3-23,
mean vis. Harv. magn. 3='86), for which we have a .
fair value of the parallax ("'027), gives in the mean
a volume 10%* times that of our sun dr 10*¢ times
less than the 11 stars showing higher effective temper-
ature (c,/7 = 2°26).- Even if the II stars were atan
average 40 times more massive than the bright yellow
Hyades, they would according to the above assumptions
not be denser. )

Several of the whiter stars here considered ltave
recently (4p. 7. 56, 242; 1922) been classified according
to their spectrum by ADAMS and Jov. The following
mean values of ¢,/7 (L,P) were found

spectrum 2}11322 rneancj;lue of
B o 12 1-68
Ao 18 172
A1 16 1-80
A 2 18 1'81
A 3 15 1°91
A 4 II 2'14
A s 8 2°01
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These results extend the first part of Table III in
Leiden Ann. 14, p. 15, containing stars of the Sun-
series (dwarfs) to still whiter stars giving very nearly
a linear relation between Mount Wilson spectral class

and ¢,/7, viz. for spectra 4, F, G and K respectively

¢,|/T =175, 2°20, 2°65 and 3'10.

It was for the purpose of comparison with other
scales thought desirable to deterrnine also the magni-
tudes of a few fainter stars in the Plejades on the

" scale used in the present paper. For this purpose

some plates of selected stars in the Plejades were
taken with longer exposure times. The results are given
in the table below, arranged aceording to magnitude
including the stars contained in the main catalogue.

LEIDEN

205

No.*) #z, y3cm NO.#2 33cm NO.#27; 33cm NO. #2233 cm

144  287| 34 550 94  7°50/159  10°49
219 3°66| 46 5'58| 132 857|189 1066
38 369, 76 571 121 872166 10°74
71 385 133 634/ 590 9QO02I51 1229
90 420 78 6°43| 126  9'22| 98 12°47
49  4°26| 113 6'79| 104 981|153 1260
224 505 145  6'93 173 . 989|154 1278
185 540 63 7°35| 123 9'99|t52 12°81

The star BD + 32°1027 of photographic magnitude
6m46 is not in the Potsdam Photometry. This is .
evidently due to the misprinted magnitude of this
star (9™'5) in the first edition of the BD.

g .l |& . g .5 |8 _ L als 18 . |
-HR| name g 8 ;..'"FSEQ‘ | T\ R| name R kw"SE ¢|T| AR| name §5 SV’EE:\' )T -
g £ a/8 &|F 25| E o8B S|F o8| £ o828 o3|
- fesly 5 RIE- IR ETIA LRI
or BD Eoggo.gglL,P'. or BD ,aggggglL,P or BD ’€n§§°“2§|]‘”}’4
EEE 258 3 258 I3
15 a Ad 1797 | 3 |— ‘45|1°40 | 458 vAd (472 4 |+ 44)262]| 879 | w™wPe |472| 3 |— °16|180
21 B Cs 28 | 4 |+ 24|234 | 464 v Pe 514 | 5 |+133|382) 882 | 24 Pe |640 | 3 |+ 130|378
39| yPg |263| 3 |— 65|113 1477 | v Ad |485 | 3 |— -37|152]| 887" e As /468 | 3 |— ‘06|19
45 | yx Pg 672 | 3 |+ 172]435 | 48| v P 606 | 3 |4+ 136386 896 X Ce |465| 3 |— -31|160
63 | FAd 1468 | 3 |+ 0112031496 ¢ Pe |408 | 3 |— ‘19|176 | 9II a Ce (457 | 2 |+ 168|430
68| o Ad 459 | 3 {— 11187 | 510 o P? 536 | 3 |+ 8o|310]| 913 vy Pe |379| 4 |+ 62286
123 | A Cs 467 | 3 — 26{167 | 533 1 Pe 537 | 3 |— 43|143) 932 | — Cs {496 | 4 |— '16|180
130 »=Cs 435| 3.,— 03|198 1542 | eCs 1333 4 ;-- 301|160 937 | ¢Pe 470 3 |+ 48|267
144 | — Cs |500| 2 |— 32/1'58 | 544 | « 77 (401 | 3 |+ °37|252| 94l | = Pe |492| 3 |+ '94(329
153 ¢Cs 1348 | 4 |— ‘6ojr20| 545 ; y As 443 | 3 43| 144 947 | @ Pe |596 | 4 |+ 126|373
154 | ® Ad 416 | 3 |— 36153 | 546 o 452 | 3 o5t | ddAs 5591 4 |+ 91325
163 | ed4d |535) 3 |4 83i314|549 ] EPZ 1573 3 |+ 82|313| 972 | & Ads 148 4 | — 21|17
165 d Ad |48 | 3 |+ 132|381 | 553 As |290| 3 |— 12185 985 | — Cd |469 | 4 |— °33|157
168 | a Cs 371 3 — | — ] 5% 4s |51y 3 |4 09214 | 991 | — Pe 669 | 8 |+ 173|437
179 | ECs 465 3 |— 43|143 575 | A Cs |48 | 3 |4 08|23 | 996 | x Ce 563 | 2 |+ 40256
193 | o Cs 1455 | 3 |— 310|160 580 |50 Cs (410 | 3.0— 02|1.99| 999 | — As 632 | 3 |4 178/443
215, ¢ Ad |540 4 4+ 106|346 ] 590 | g Pe 493 |12 | — 29| 162 |1002 [ Pe |503| 3 |— °15|181
219 n Cs 418 4 |+ 46|264 | 603 2 Aq |3911 37| — — |1017 a Pe 239 | 4 |+ -23|233
224 dPi 623 3 |+ 158|416 | 604 7 484 | 3 — — |1030 o Za |467| 3 |+ 881|312
226 v Ad 432 | 3 |— "48|1'37 ] 617 aAs 339 3 |+ 120(365 1034 | — Pe (488 | 3 |— 35|1I'54
244 | — Cs  |5'51 | 3 |+ 45[263 | 620 | 58 Ad 491 | 3 |— -o4|1'97 |1035 | — Cd 464 | 4 |+ -21|230 -
253 | v, Cs |632| 3 |+131|38 |622| B 7 |319| 3 |— °11|186 |1038 EZa |376] 3 |— ‘18i177
264 vy Cs |209 | 4 |— 337|151 )649 | & Ce 532 | 4 |4 622861040 | — Cd |50 | 4 |4+ °35]|249
265 | v, Cs 5841 3 |4 981335664 | ¥ 7r |402| 3 |— 26[1°67 |1044 | 34 Pe 464 | 4 |— 28164
269 | p Ad 394 3 [— c9|189 | 699 | 65 Ad 663 | 5 |4 180|446 [1046 | — Cd |511 | 10 |— ‘15|1'82
271w Ad |55z | 3 |+ 92|327 | 707 | ¢ (s |472| 3 |— 06 194 f1051 | — Pe |583 | 3 | — "21|174
204 | € P7 |538| 3 |+ 72|300 | 718 | & Ce |423| 5 |— 25|1'68 |1052 | & Pe ‘|605 | 3 |4 153|410
335 | ¢Ad 410 3 | — 321188 779 dCe 392 2 | — | — 1066 | f Za |543 | 3 |4 '99|336
337 | BA4d 1399 | 3 |+ 1067|428 |788 | 12 Pe |557 | 3 |+ 33247 [1087 | § Pe |425 ) 3 |— 38150
343 | 3 Cs 456 |19 |— 02|19 | 799 | & Pe |469 | 3 |+ 306|251 |1122 | JPe |2094 | 4 |— ‘37|1'51
351 | x Pz 158 3 |+ 117|361 |801 | 3545 (451 | 3 |— 410|146 j1129 | — (2 |57 % 4 |+ 79309
352 | t P7 581 | 3 | 4121|366 |841 ¢ Ce |355| 2 |— -25|1°68 |1131'| o Pe |395| 3 |+ ‘11|2°16
360 | ¢ P7 592 | 3 |+ 108[348 | 813 | pn Ce |462| 4 |4 -21]|230 1135 v Pe 434 4 |+ 34]248
383.| v P7 471 3 | — 30|1°61 | 824 | 39 As |581 3 |4 102|340 |1140 | 16 7a |5'50 | 7 |— ‘40| 147
390 | £.4d |609 | 3 |+ 105|344 | 834 n Pe | 581 4 |+ 190|460 |1142 | 17 Ta |369 | 6 |— -32|1'58
399 | ¥ Cs (603 | 3 |+1071347|838 | 41 As 354 | 3 | — 313|184 |1144 | 18 T2 (558 ) 4 | — 48 137
403 | 6 Cs |290| 4 |— 06|194 | 840 | 16 Pe 459 | 3 |+ -0o8|213|1145| ¢ Za |426| 6 |— -35|154
417 | wAd 526 3 |4+ 24(234 843 | 17 Pe 646 | 4 |+ 180|446 | +23°512 |735| 5 |— 16/ 180
437 | n Pi 478 | 3 |4+ 71298 | 854 v Pe 479 3 |+ 69|295 |1148 | — Cd |42 | 4 |— 12|18}
442 | x Cs 592 | 3 |4 111{352 855 | 20 P (58 | 2 |-+ 21|230 |1149 | 20 72 |385 | 7 |— 26|166

*) EUG.—CH. GAULTIER, Bull.
Vol. 17, Figure 1; 1912.

de la Soc. Astr. de France 14, 445; 1900

and Publ. de Pobserv. central Nicolas, Sér. 2,
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206 LEIDEN B. A:N: 35.
g s B ' : g |w |3 ICE
HR| name gisggi§ ¢|T|HR| name gésggig ¢,/T) HR| name §§$$E§§ aiT
R =T O . e s|L® N o BT
or BD ENER|IENI|z,Pl o BD 5 ¥Ea|gdl|zpP or BD ENIERZENILP
= X é’ = N = X ;'-:’ 3 N = ¥ g -
PR (3} =¥ i o Ay (3}
. -
1151 | 21 72 |571 4 |— '43|1°43 17087 a Ag (104 | 4 |+ °61|284 |2985 x Ge {459 3 |4+ 84316
1152 | 22 7a |6'43 | 5 |— 28|1.64 [1726 | 16 Ag |604 | 3 |+ 149|404 |2990 | B Ge |226 | 3.4 75]|3°03
1155 | — Cd | 669 | 4 |+4221|502 1729 | X Ag |539 | 3. |+ 56|278 |3067 | 9 Ge |s500| 4 |— ‘25168
1156 | 23 7a 420 | 4 |— '14|183 J1i791 | B Za |159 | 4 |— ‘42|145 |3173 |27 Lxr (473 | 4 |— 27|165
+23°536 634 | 6 |— 32|158 [18l01 o Za (472 | 3 |— "33|157 3249 | B Cc |528 | 3 |+ r54[4T0
1165 | o Za  |287 | 6 |— -22|172 [1843| .x Ag |506.| 3 |+ -14|221 |3275 | 31 Lxr |600 | 4 |+ 179|445
1172 | — Za [540 | 3 |— 43 |144 |1845 |119 72 687 | 3 |+ 233|518 |3323 o Ur |424| 3 |+ 81|312
1178 | 27 7a [366.| 4 |— 26|167 +32°1027 646 | 2 — — 3403 | =, Ur |599 | 3 |-+ 124|370
1180 | 28 7a (505 | 4 |— -31|160 |1876.| ¢, Or |425 | 3 |— °'43|1'43 {3449 | g Cc 4561 4 |— 34156
1203 ¢ Pe 308 4 |— ro5|1°95 |1g07 | 9, Or 520 | 3 |4 1000|338 |3461 d Ce 5°17 5 |4+ 113355
1204 | — CZ | 493 | 4 |— r27|165 |1910 ¢ Za |28 | 3 |— "49|1'35 |3474 |/ . Cr 652 5 |— *6o|1°21
1220 | € Pe |279 | 3 |— ‘35|154 [1946 |126 72 |473 | 3 |— '39|1750 |3475 f 512 | 5 |+ 94330
1228 EPe (418 3 |— 10/188 1995 | = Ag |548 | 3 |+ 78!308 |3569 e Ur [335| 4 |— '05[105
1256 | 4, 7a (574 | 4 |4 126|373 2010 (134 72 |482 3 |— 28164 |3572 | « C¢ 4°43 3 |— ‘i3|18g
1261 A Pe 441 3 |— ‘10, 1'88 2011 v AAg 666 | 3 |+ 183|450 |3576 p Ur (670 3 [+ 174[438-
1273 ¢ Pe |418| 3 |— ‘15|1°81 |2012 v Ag 533 3 |+ 115|358 |3579 | 10 Ur (437 | 3 |4+ -25|236
1303 | ¢ Pe |530| 3 |+ 104|343 |2029 & Ag |sor |11 |— ‘14|183 13594 | x Ur [364 | 3 |— 222|172
1306 | fPe |58 | 3 |+ 112|354 2034 (136 Ta |462 | 3 |— 22|12 |3612 | — Ur 583 3 |4 104|343
1311 | 47 Ta |58 | 3 |+ ‘751|304 [2047 | x, Or |509 | 3 |+ ‘44| 261 +138°1999 |70 | 2 |4 26]237
1320 | g Z7a |428 | 3 |— 26|167 |2077 d Ag |494 | 13 |4 102|340 |3616 | o, Ur |537 | 3 |+ ‘31|2'44
1324 | 6 Pe (468 | 3 |— -18|177 |2084 (139 72 |474 | 3 |— 228|164 |3619 | f Ur |476| 4 |+ -09|2'14
132 | » 7a |528 | 5 |4 08213 |2088 | B Ag |201 4 |— '20|175 3624 | © Ur {509 | 3 |4+ 29|242
1346 | v Z7a |48 | .3 |+ 87|320 |09r | ™ Ag |642 | 3 |- 208|484 |3662 e Ur |5co| 16 |4 -oI|203
1350 | d Pe |485| 3 |— ‘15|1°81 |2095 | S Ag |[266 | 4 |— 21|172 |3690 | 38 Lx (394 | 5 |— ‘04196
1373 | &, Ta 498 | 3 |+ 82|313 |2124 | g Or (437 | 3 |+ -or|203[3705 | 40 Lxr |505 | 5 |4 167|428
1380 | -9, 7a |503 | 3 |— ‘0o9|190 |2134 | 1 Ge |s519| 3 |+ -82|313[3731 x Le |594| 5 |4 128|376
1387 | x 7Ta |445 4 | — 13| 184 2135 | x, Or |4°05 3 |4 c15i222 3751 | — Dr 618 | 2 |+ 176|441
1388 | 67 72 |563 | 4 |+ -10|2°15 |2159 vy Or (428 | 3 |— 344|156 3757 | 2 Ur (400 3 |+ ‘14|221
1389 | d, Za (437 | 3 |— ‘17|179 [2198 | f, Or |479 | 3 |— ‘400|148 3771 | 4 Ur |549 | 3 |+ 69(296
1392 v 7a | 461 3 |4 -o9|214 |2199 EO0r {429 3 |— -31|160 |3773 ) Le 621 5 14171434
1394 | 71 7a | 479 3 |— o1|200 f2209 | — C4 |469 | 3 |— 271653775 | & Ur |377 5 |+ -28|240
1396 | ® Za |587 | 3 |+ 87|320 |2219 | = dg |547 | 3 |4 91/325[3799 |26 Ur |a50| 5 |— -28/1064
1409 eZa (473 | 3 |+ 85(317 2238 | 2 Lx |439| 3 |— 26167 3800 | 10 Le' 565 4 |+ 851|317
1411 | 9, 7a |502 | 3 |+ 109[350 2286 | u Ge (489 | 3 |4 18345013809 | — Lxr |605 | 4 |+ 107|347
1412 | &, 7a |368 | 3 ‘00 | 2°02 |2343 v Ge (399 | 3 |— 431143 (38341 2 Sx |6°21 2 |+ 1'31[380
1427 | — 7a | 496 3 |— -06|1°94 |2421 vy Ge 199 | 4 |— '35|1'54 }3852 o Le” |421 3 |+ 33|246
1444 | p Za |5or1 3 |+ 122718 |2456 | S Mo 439 | 3 — — 13873 e Le |400 | 4 |4+ 78|308
1454 ¢ Pe 580 | 3 | 4143|396 |2470 | 12 Lx | 489 2 | — -11|1'87 |3888 v Ur |414| 4 [+ '13|2'19
1457 a Ta |297 3 |+ 182|448 |2473 e Ge 472 | 3 |+ 151|407 |3894 e Ur |458 4 |— ‘16180
1458 | 4 Ta 447 | 4 |4 07|21 [2478 | 30 Ge 592 | 3 |+ 135|385|3905 | @ ZLe (539 | 4 |+ 131|380
1473 cZa (443 | 3 |— 23171 [2484 EGe 384 3 |+ =21|230|3950 | ®™Le 662 2 |+ 186|455
1478 | o, Ta |532 | 3 |— r02|199 |2527 | — Cd | 623 | 3 |4 151|407 [3974 | 21 Le' |468 | 3 |— 03]1'98
1479 | @, Ta (493 | 3 |— 01|20 |2540 | F Ge |370| 3 |— °'14|183|3975 | =» Le 359 | 4 |— "23|171
1497 | © Za. |419 | 3 |— 29|1'62 |2560 | 15 Lxr |532| 2 |4 79(309 3980 | 4 ZLe |617 | 3 |+ 165|426
154271 9 Cd 427 | 4 |— 32| 158 2564 | ¢ Ge 505 | 3 |4 27|2:39 3982 | a Le (136 | 3 |— '37[I'5I
1544 | m, Or 1445 | 3 |— 23 171 {2585 | ¥,, Ag (493 | 3 |— 23 |I'71 |4031 ¢ Le |381| 3 |+ 08|23
1568 | 7 Cd 447 | 17 | — -23|170 f2697 | T Ge |594 | 3 |4+ 135|385 04033 | X Ur 354 | 3 |— '14/183
1570 | m Or 473 | 3 |— 201|173 f2751 | — Lx {5710 | 3 |— '06|1.94 |4054 | 40 Le 530 | 3 |+ "21|230
1577 | ¢ Ag 459 | 3 |+ 175|439 [2763 | X Ge |371 | 3 |— '04|196 |4069 |"pu Ur |5o1 | 3 |-172)435
1580 | o, Or |549 | 3 |+ 127|374 |2777 & Ge [385| 3 |+ 16(223 |4072 | — Ur |492| 3 |— 228|164
1502 | 4 Ag |504 | 3 |— 06|194 |2818 | 21 Lxr |4'58 | 3 |— -22|172 |4090 | 30 Le' |500 | 3 |+ ‘04207
1603 | 10 Cd |504 | 4 |4 -90|324 |2821 t Ge | 495 | 3 |+ '99|336 |4100 | 31 L&' |[521 | 3 |+ 88321
1605 e Ag 383 | 3 — | — 2845 | B Ca |278 | 3 |— ‘42|145 |4112 | 36 Ur 546 | 11 |+ ‘34248
1612 | ¢ Ag |528 | 4 |4 143|396 |2852 p Ge {451 | 3 |4 ‘11|27 [4132 | — Ur 496 | 3 |— 06|194
1620 tZ7a |481| 3 |— o9|rgo [2854 | y Ca’ |597 | 3 |+ 167 428 4133 | p Le |(367] 3 |— '31|160
1637 | 9 Ag [543 | 3 |+ -27|238 2864 | 6 Ca’ |598 | 3 |4 122|367 [4166 137 Le' |555 ¢ 3 |4 65290
1638 | 11 Or 468 | 3 |— ‘40| 1'47 |2905 v Ge |586| 3 |+ 168|430 |4247 | 46 L' (497 | 3 |+ 1704|343
1641 | nw Ag |310| 4 |— 36|153 |2930 o Ge |528 ] 4 |4 20{229 4248 | w Ur (4’57 | 3 |— ‘41147
1676 | 15 Or |520 | 3 00 |202 [2046 | 24 Lx |499 | 2 |— ‘19|176 |4295 | B Ur |237| 3 |— <26|166
1689 | pw Ag |507 | 3 |4 o7{211 12973 | o Ge |542 | 6 |4 104[343 [4300 | 6 Le |438| 3 |— 24 169
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B.A.N. 3s5. LEIDEN 207
g _|'g % |8 _ig % g Iy 5
H R | name %oghm'gexc/THR name gghwﬂggmc/]‘flk name %nékw'ggmc/T
- g g8 &7 28| g 318 &7 sy|” 5agglL 8y
or BD @dgagglz,P or BD g;dgagdl,L,P or BD g;dgag@lL,P-
£5F g8 ERTERR R SRR
4301 | « Ur (313 | 3 |4+ 109350 {5360 | — Bo (621 | 3 |— -26|167 |6212 CHe (347 | 4 |+ 31|244
4310 Le 1497 | 3 |+ 09!214|5361 | A Bo |604 | 4 |+ 106|346 |6220 | n He |449 | 3 |+ 73301
4335 | ¥ Ur 433 | 3 |+ 107[347 |5370 | 20 Bo |628 | 4 |4 120365 |6223 | g Dr (622 | 3 |+ 127|374
4357 | 0 Le |278 | 3 |— ‘14183 |5404 | & Bo 454 | 3 |4 ‘16|224 |6237 | — Dr |s521 | 11 |+ ‘17|2°25%
4359 | S Le 341 | 3 |— “17|179 15429 | p Bo |502 | 4 |4127(374 |6254 | 52 He |490 | 3 | — ‘14183
4362 | 72 Le 654 4 |+ 187|456 15430 | 5 Ut 1594 | 3+ 157|405 (62810 ¢ 0 4212 [— 35154
4374"| € Ur |441| 3 |+ 49|268 (5435 | y Bo |31 | 3 | — -23|170 [6299 | x Op |460| 2 |4 124|370
4377 v Ur |s519| 3 |4 157 4155447 | o Bo (474 | 4 |+ -o4|207 6315 | £ Dr |540 | 3 |+ 45)264
4380 | 55 Ur |476 | 3 |— ‘18|18 |5s477* ¢ Bo 384 | 2 |— -20|175 |6319 | 20 Dr 678 | 3 |4+ ‘10|25
4399 v Le |432| 2 |4 10215 |5490 | 34 Bo |667 | 3 |4 176|441 |6324 e He |38 | 4 |— '30|161
4434 | 2 Dr |582| 3 |4 198|4705502 | o Bo 563 | 4 |+ 79|309 |6355 | 60 He 506 | 3 |+ ‘04208
4517 v Vg |58 | 2 |4 162|422 |5505" € Bo [338| 2 |+ 72300 |6396 ¢ Dr 1300 | 3 |— "45|1°41
4518 | x Ur |506| 4 |4 121[366|5544 | EBo |541| 3 |+ '60|2:83 |6410 | d He |[306| 4 |— 40|17
4527 | 93 Le |505 | 3 |4 371|244 |5563 | B Ur' |382| 3 |+ 156|413 (6418 | ® He (476 | 4 |+ 144|397 -
4534 | B Le |223 | 3 |— ‘39|149 |5589 | — Ur" 639 | 3 |+ 165|426 6436 | e He (445 | 4 |— '33|1'58
4554 | y Ur |249 | 4 |— ‘19|176 |5600 | @ Bo 654 | 4 |4+ 150 405 [6526 | X He |591 | 4 |+ 129377
4589 | ®™ Vg 470 | 2 |— c17|179 |5602 | B Bo 447 | 4 |+ v77|306 6536 | B Dr 374 | 4 |+ 73|31
4608 | o Vg |525| 3 |4 95|3731 [5616 | ¥ Bo 593 | 5 | 4129|377 6554 | v, D 5710 | 6 |— -08 | 19I
4660 | ¢ Ur |342| 3 |— ‘10|188 5618 | ZBo 545 | 3 |+ ‘s0|270 |6555 | v, D |510 | 6 |— ‘06|194
4697 | 11 Cm 589 | 4 |4101|339 [5681 | & Bo (445 | 5 |4 86 318 |6556 |« Op 222 | 3 |— 322|158
4707 1 12 Cm |529 | 4 |+ -27|2:38 |5733 Bo |460 | 14 ‘00|202 |6588 | ¢ He |3'50| 4 |— ‘53130
4716 | 5 Ca" |579 | 4 |+ 79|309 |5734 %“ 718 5 |4 sol271 [6596 | @ Dr 5201 3\ 4 15 2722
4737 | 15 Cm 563 | 3 |+ 114|357 [5735 | ¢ U7 |3100| 3 |-~ 24169 [6623 | w He |a11| 3 |+ 49268
4785 | 8 Ca" 482 | 4 |+ 36251 |5744 t Dr 462 | 3 |+ 110|351 |6636 4 Dr 5o1 | 3 |+ ro8]|213
4787 | = Dr 369 | 3 |— ‘41|146 |5747 | B Co Y386 | 4 |— -o4|196 {6637 630 | 3 |+ 28|20
4789 | 23 Cm 478 | 4 |— 34|157 |5774 | v, Bo (499 | 5 |— r22|172 66838 | &Dr 514 7 |+ 119|363
4791 224 Cm 676 4 — 5778 | & Co 391 | 5 |— ‘'53|130|6695 | ¥ He |523 | 3 |+ 128 375
4792 627 + 4 — | — 5793 | «Co 213 | 3 |— a5|141 6703 | & He 465| 3 |+ 77306
4828 | p Vg 494 | 4 |— ‘17|179 |5842 ¢ Sp 441 | 3 |— 41|1°47 |6705 | y Dr (411 | 3 |+ 164|423
4905 eUr (181 3 |— 335|154 (5849 | 9 Co 372 | 4 |— 226|167 |6707 | v He 469 | 5 |— -03|1'98
4914 || v 1594 | 3 — | — 5854 | «Sp 396 | 3 |4 108|348 |6713 | 93 He |6o1 | 3 |+ 129|377
4915 212 ca’ 1383 | 3 — |5867 gé‘p 364 | 3 |— 20|175 {6770 | 71 Op 1577 | 2 |+ '96|332
4920 | 36 Cm | 662 | 4 |+ 184|452 [5868 Sp 503 | 3 |4 41|27 |6771 | 72 Op |393 | 3 {— 07|12
4931 | 78 Ur (3532 | 11 |4+ -19|228 |5879 x Sp 602 3 |+ 192|462 {6779 o He |371 5 |— °35|1'54
4932 e Vg 397 ] 2 |4+ 86|318 5889 | & Co 543 | 3 |+ ‘65|2'g0 |6787 |102 He (404 | 4 |— 356|127
4954 | 41 Cm 656 | 4 |+ 161|420 (5899 | p Sp |639 | 4 |4 150|405 [6868 |106 He 1671 | 3 |+ 168430
4968%| 42 Cm 1485 | 5 |4 -31/244 [5901 | x Co 595 | 3 |+ 92327 {6872 x Ly 561 | 3 | 4110 351
4983 | 43 Cm. | 484 | 5 |+ 39|2'55 5903 | & Ur' 436 | 3 |— .16|1'80 [6895 {109 e 515 | 3 |+ 109|350
5017 | 20 Ca” | 498 | 5 00| 202 {5914 | x He |516 | 3 |4 38|254 [6920 | ¢ Dr |g19 | 3 | — 35154
5054 |1 v gy |33 6 — | — [5933 | vSp |427| 3 |+ 20]229 (6923 | 6 Dr |s5o07 | 3 |— ‘19|177
5055 412 | 6 — | — |5947 | & Co |553| 3 | 4123|369 6927 | x Dr (417 | 3 |+ 422759
5062 | g Ur |g22 5 |4 ‘04206 |5960 | — Dr |519 8 ‘00 | 202 |6945 | 42 Dr | 623 3 | 4123|369
5110 | — Ca’ |537 | 6 + 1260) 237 [5071 e Co 1479 | 3 |— 46139 |6978 | @ Dr 5451 3 |+ 41|27
5112 | 24 Ca" (484 | 6 ‘12| 186 5972 | ® Sp | 467 4 |— -39|1°49 |7001 a Ly |—o7 3 | — 45| 1°41
5127 | 25 Ca’ |505 | 5 + ‘03 | 2°06 {5982 v He (456 3 |— -42|1°45 |7051* e Ly 485 | 3 |— ‘15181
5154 | 83 Ur |6358 | 3 |+ 194|465 [5986 | & Dr 471 | 3 |+ 47|265 |7053" 5 Ly 474 | 3 |— "18|177
5185 T Bo |493| 5 |4+ ‘19|228 |6018 | T Co 585 5 |+ -87]320 |7056 g ¢ Ly 4581 3 | — 15181
5191 | n Ur |170| 3 |— '56[126 6023 | ¢ He |408 | 3 |— 38 |1°50 {7057 599 | 3 |— .'19| 177
5200 | v Bo 1587 | 5 |4 180|446 6092 | Tt He 362 | 4 |— ‘55| 127 [7061 |110 He 459 | 5 |+ ‘152722
5219 | — Ca" |662 | 2 |4 172143616093 | o Sp |5a1| 3 |4 -1o|2i5 |7064 | — Ly |616 | 3 |+ 106|346
5226 i Dr |641 | 3 b 163|423 6095 | ¢ He |[390 | 3 |— ‘o7 192 |7069 |111 He |435 | 3 |— ‘077|192
5235 | n Bo |325| 2 |4 -17|225 |6103 ECo |s593 | 3 |+ 92(327 |7125 | o Dr (606 | 3 |4 128|376
5201 | a Dr |354| 3 |— 30161 [6117 | @ He |g51| 3 |— -25|/168 |7131 | &, Ly 536 | 4 |— ‘59|122
5304 | d Bo |532| 4 |+ 20/229 6130 | — Dr |669 | 2 |4 85|317 |7133 |113 He [533 |73 |4 62|286
5321 | 4 Ur' |641 | 3 |4 147|401 |6132 | n Dr (378 | 3 |4 79[309 |7137 | — D*. |590 | 4 |+ ‘74|302
5328 1) B, |75 | 12 — | — 6146 | g He (633 3 |4+126(373 7139 | &, Ly 616 | 4 + 179|445
5329 473 | 15 — — 16148 | B He |381| 3 |+ Bo|310 7157 | R Ly |583 | 3 —
5340 | @ Bo |130 | 2 |4 106|345 |6159 | £ He |662 | 3 |+ 169|431 |7176 | € A/ (514 | 4 + 86 318
5350 tBo {493 ] 6 |— o5|195 |6161 | 4 Dr 490 | 3 |— 28|164|7178 | v Ly |314| 3 41 | 1°46
5351 | A Bo |424| 5 |— '16|180 (6168 | o He (413 | 3 |— -33|157 |7180 | v Dr 609 | 4 +4I°4 3'43
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208 LEIDEN B.A.N. 35
g |y |5 £-.1s |8 & o5 |B
HR| name %DE,_."’EEQ. c,/TVHR| name %°53m85a. ¢,]T| HR| name %Dégw'ggm c,|T
E 3|8 2|7 ay|" E 3138|7 38" g g3 2|f =y
or BD sNER|ENT| P or BD g N|ER|ES |z, or BD S ER|IENI|Z P
2§22 |58 = X2 |& 8§ = ]2 |58
=" o =3} [3) o o
7235 | & Al (289 | 3 |— 43|143 |7899 | — D¢ |590 | 3 |— ‘40\148 |8522 | 32 Pg 479 | 4 |— 22172
7208 | n Ly 1398 | 3 |— "70|107 |7906 | @ De |390 | 3 |— 24169 |8523 | 2 La 442 | 4 |— 30|161
7301 1 Sa 559 | 2 |— 34156 |7924 | « Cy 134 | 3 |— 25|168 |8528 | — La 625 | 3 |— '39|149
7306 | 1 Vp 458 3 |— 40|148 |7928 | & De (480 | 3 |+ 26|237 18538 | 3 La [559| 4 |+ 100|338
7310 | & Dr 416 | 3 |4 84|316 [7942 | 52 Cy |547 | 3 |+ 101|339 8539 | ® Ag |[450| 3 |— ‘10188
7314 | & Ly |572 | 3 |- 120|365 7947 ( De 573 3 — - 8541 | 4 La 465 | 3 |— -09|I90
7328 | = Cy 484 | 7 |+ B9|322 [7048 || 7 554 | 3 — — 18549 | — La |624 | 3 |— '54|128
7352 | T Dr |590 ) 4 |+ 14814037949 | ¢ Cy (372 | 3 |+ 100|337 [8551 | 35 Pg 594 | 3 |+ 103|342
7358 | 3 VP 487 | 4 |— 46/139 47955 | — Cf 5718 |19 |+ c51)271 (8558 & Ay 417 | 3 — | —
7371 | ™ Dr 464 | 3 |— 161807957 | w Cf |460| 3 |+ 96(331 (8572 | 5 La [630| 5 |4 182|449
7372 | 2 Cy (473 ) 4 |— 3701527963 | X Cy 443 | 3 |— 43|143 18579 | 6 La {440 | 3 |— 301|160
7405 | 6 vp 611 | 3 |+ 1684307977 | 55 Cy 533 | 4 |+ 338|253 |8585 | 7 La 382 | 3 |— ‘12|186
7417\ gy (434 3 + 118362 7995 | 31 VP |554 | 3 |4+ 774|302 |8597 | n Ag 395 | 3 - | =
7418 2 Y lg95 | 3 |— 635|114 [8001 |37 Cy |468 | 3 | — 209|162 |8606 | — La |622 | 3 |— 26|167
7420 ¢ Cy 1392 | 3 |— -o5]|1'95 {8028 vCy |403| 3 |— o7|19218613 | 9 Za [488 | 4 ‘00 | 2°'02
7426 | 8 Cy (443 | 4 |— ‘a5|1°41 [8047 | f, Cy |495 3 ‘00 | 2°02 |8622 | 10 La |4'61 4 | — ‘45| 141
7437 | 9 Vp 1478 | 3 |— 4211458079 | € Cy 583 3 |+203|477 (8632 | 11 La (602 | 4 |+ 144|397
7462 | o Dr |556 | 4 |4 69295 18085 261 c 671 | 5 |+127/3748634 | ¢ Pg |336] 3 |— '38|17%0
7469 | S Cy  |479 | 3 |+ ‘19228 |8086 Y 774 | 3 |+ 165|426 (8641 | o P 470 | 3 |— 32|18
7478 | 9 Cy 1571 | 3 |+ 93|328 8089 | f, Cy |648 | 3 |+ 188|457 |8650 | nlg 1395 | 3 |+ ‘73|300
7479 | @ Sa 512 | 3 |+ 60283 [8og7 | y Eg |51z | 4 |+ 46(264 |8665 | & Pg 1481 | 3 |+ 422759
7488 | B Sa 547 | 3 |+ 85(317 8098 | 6 Eg |6'19 | 3 |— °‘15|1'82 |8667 2 Pg  |521 3 |+ 102|340
7525 | 7 A7 441 | 3 |+ 133|382 8115 | & Cy |447 | 3 |+102]340|8684 | p Pg 458 | 3 |+ ‘72300
7528 | & Cy 274 | 3 |— ‘44|14z [8123 | & Eg |516| 3 |+ 48267 [86094 | ¢« CF 472 4 |+ 104|343
7536 | dSa  |524 | 3 |+ 138|389 8130 | T Cy |416| 3 |+ 26|237 |8717 | p Pg (496 | 3 |— ‘12186
7546 | £ Sa 1499 | 3 |— 24|169 8143 | o Cy {437 | 3 |— ‘13|184 (8762 | o Ad |357 | 3 43| 143
7557 | @Al | 95 | 3 |— c17|178 [8146 | v Cy 432 | 3 |— 27 |165 8773 | B P 441 | 3 |— 25168
7565 | 12 Vp 466 | 3 |— 47138 8162 | o« Cf |285| 3 |4+ o721 |8775 | BPg (450 3 | . — —
7582 e Dr- 496 | 3 |4+ -97|333 |8173 1 Py 542 | 3 |4+ 1183628780 | 3 Ad |592 | 3 |+ 1'12{3354
7592 | 13 Vp 442 | 3 |— 33157 [8225 | 2 Pg |6'53 | 3 |--191 /461 |8781 | aPg (247 | 4 |— '73|1'03
7595 | EA4l |590| 3 |+ 105|344 |8238 | B Cf |309 | 3 |— '39|149 |8795 | 55 Pg 647 | 4 |+ 185 453
7613 | 22 Cy (466 | 3 |— 49|135 [8252 | p Cy |5o1 | 3 |+ 77[306 8796 | 56 Fg 636 | 3 |+ 141|394
7615 n Cy 487 3 |+ 79309 {8255 | 72 Cy 622 | 4 |4 124|370 |8797 1 Cs 480 4 |— "17]179
7619 1 Cy 498 3 | — 13184 [8279 9 Cf 5'19 3 |+ 131219 |8819 | ® Cf 5‘34 4 |+ ‘80310
7635 v Sa 534 | 3 |-+ 151|407 |8301 | w, C¥ 463 3 |— 31 |160 |8830 7 Ad |48 3 |+ ‘19228
7653 | 15 Vp 476 | 3 | — 13184 [8308 | ¢ Dg 427 | 3 |4 151|407 (8852 | y Pio 1469 | 3 |4 61284
7685 p Dr |614 | 3 |4 141|393 [8309"| p Cy 502 4 |+ 30|2°43 |8860 8 Ad |683 4 |+ 187|456
7708 | 6, Cy 1478 | 4 |— v45|141 8313 | 9 Fg |565 | 3 |4 125 371 (8872 | o OF 577 | 4 |4 871320
7724 e Al {498 | 3 |— ‘14|183 +28°4171 | 7729 2 — — |8880 | * Pg (484 | 3 |+ °‘19|227
7730 | 30 Cy 489 | 3 |— -o5l195 {8315 x Pg | 461 3 |+ *37|2'52 |8g05 v Pg |s514| 3 |+ ‘44261
7735 | 31 Cy 524 | 3 |+ 130|378 8317 | 11 CF [589 | 3 |4 121|366 [8gr11 x Pi 499 | 3 |— 20|175 -
+46°2883 |680 | 3 |— ‘58|1°24 |8334 v Cf 494 | 3 |+ 46|264 |8916 | & P7 554 | 3 |+ 106346
7736 | 6, Cy 514 | 4 |— 08191 18335 | w, Cy 409 | 3 |— 35 1548923 | 70 Pg |556 | 3 |+ 88|321
7739 | — VP |462 | 3 |— 46|139 18343 | 14 Pg |502 | 3 |— ‘42|1'45 +57°2747 |7'10 | 5 |— ‘14|184
7740 | 33 Cy {443 | 7 |— ‘110|187 Bgoz | o g 1458 | 3 — — 8926 | — Cs  |474 | 7 |— 39|14y
7744 | 23 Vp |6or | 5 | 4133|383 8413 | v Pg |653 | 3 |+ 146|400 8961 | X Ad |491| 3 |+ 97333
+27°3668 653 | 3 |— 43|1'44 |8414 | « Ag |407 | 3 — 8965 | ¢ Ad 419 | 3 |— 229|162
7750 | % Cf 434 | 3 |— 29 162 8417 | ECf 1479 | 3 - — I8969 | ¢ PZ 473 | 3 |+ 45263
7751 | 32 Cy |588 5 |4+ 172|435 |8430 t Pg 1422 4 |+ 222321874 | v Cf |4a54| 4 |4 1711|352
7763 | P Cy 1535 | 3 |+ 301|244 [8449 | 27 Pg |674 | 3|+ 101|339 8976 | x Ad |405 | 3 |— 39149
7796 | ¢ Cy (310| 3 |4 62|2:867 8450 | & Pg |[370| 4 |— 388|150 |8984 »Pi 470 2 |— 08|1°9I
7806 | 39 Cy (607 | 3 |-142(394 |8454 | ™ Pg 1477 | 4 |+ °31|244 |8997 | 78 Pg (601 | 3 |+ "94|329
7834 | 41 Cy 448 | 4 |+ -16)2:24 {8465 | & Cf |526 | 5 | 4166|427 9045 | p Cs  |598 | 3 |+ 106|346
7844 | w, Cy 1487 | 3 |— 22|17218468 | 24 Cf |58 | 3 |+ 93(328]g052 | — Cs  |624| 2 |— -o4|1'97
7850 | 3 Cf 448 | 3 |+ c14)221 [8469 | A CF |535 | 4 |+ cor|203 fgosg | -— Cs 610 | 2 |+ 54[275
7852 eDe |400 | 3 |— 39|149 |8485 | — La |6°11 6 |+ 1561414 |90b4 | Y Pg |657 | 3 |+ 1771442
7866 | 47 Cy 6537 3 |4+ 174|438 |8494 | ¢ Cf |451 |23 |4 15(|222 9071 | ¢ Cs o 1487 | 3 |— 25|168
7871 ¢ De |483 4 |+ 09 |214 |8498 1 La 584 | 3 |4 152|408 9072 | w PZ 454 | 3 |+ 29,241
7882 De 422 | 3 |+ 20229 |8518 | ¢ Ag |378 | 3 — —
7891 | 29 Vp |480 | 3 |— 24|169 |8520 | 31 Pg (483 | 4 |— ‘32158
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