PART 1

DESCRIPTIONS OF 762 NEBULAE AND CLUSTERS
PHOTOGRAPHED WITH THE CROSSLEY REF.LECTOR

By HEBER DOUST CURTIS

ASTRONOMER IN THE LICK OBSERVATORY

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1918PLicO..13....9C

JB2120T

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1918PLicO..13....9C

UNIVERSITY OF CALIFORNIA PUBLICATIONS
PUBLICATIONS OF THE LICK OBSERVATORY, VOL. XIIT, PART I

-

DESCRIPTIONS OF 762 NEBULAE AND CLUSTERS
PHOTOGRAPHED WITH THE CROSSLEY REFLECTOR

By HEBER DOUST CURTIS

Two lists of nebulae and clusters photographed with the Crossley Reflector were published
in Lick Obs. Bull., Nos. 219 and 248 (7, 81, 1912, and 8, 43, 1913). Since the date of the latter
of these lists (November 1, 1913) photographs of over four hundred additional objects have been
secured, and the growing interest in nebular studies renders it advisable that descriptions of
these be published. There are manifest advantages, moreover, in collecting in one list all the
work in this field accomplished with the Crossley Reflector to date, as no other programme with
large-scale reflectors is so extensive. This paper accordingly comprises all photographs of nebulae
and clusters made with the Crossley Reflector from 1898, when systematic work was commenced
with this instrument at Mt. Hamilton, until February 1, 1918. It includes the objects listed in
Bulletins Nos. 219 and 248, and is intended to supplant these lists. The deseriptions of the two
earlier lists have been revised and amplified, and a number of errors corrected. For many of
the objects of the original Crossley Reflector programme better plates have been secured.

Tlustrations and deseriptions of seventy-eight planetary nebulae (all the known objects of
this type north of 34° south declination) are published elsewhere in this volume as a separate
memoir. These planetaries have been included at their proper places in this list, followed simply
by the word ‘‘planetary’’; for data as to the forms, dimensions, brightness, ete., of these objects
reference should be made to the paper on the planetary nebulae.

Tllustrations of sixty-eight of the nebulae photographed in Director Keeler’s original pro-
gramme were reproduced in Publ. Lick Obs., Vol. VIII (referred to in this list as ‘“Vol. VIII”’);
these objects, omitted in Bullettn No. 219, are included in the present list.

There are many cases where spirals seen edgewise or nearly so show interesting evidence of
absorption effects. These have been discussed, and seventy-nine illustrations reproduced in a
separate paper in this volume, ‘‘A Study of Occulting Matter in the Spiral Nebulae.”” The
phrase, ‘‘See Abs. Eff.”’ in the description, 1nd1cates that an illustration of the nebula will be
found in the paper mentioned.

The positions given are those of Dreyer! brought up to 1900. 0 a few obvious errors in the
Dreyer values have been corrected.

1 Dreyer, J. L. E,, A New General Catalogue of Nebulae and Clusters of Stars, 1888.

y , Index Catalogue of Nebulae found in the Years 1888 to 1894, Mem. R. 4. 8., 51, 1895.
Second Index Catalogue of Nebulae and Clusters of Stars, contammg obJects found in
the Years 1895 to 1907 Mem. R. 4. 8., 59, 1908.
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This list contains 762 entries, which may be subdivided as follows, in accordance with the
type of the objects:
513 spiral nebulae.
56 diffuse nebulosities.
36 globular clusters.
24 sparse clusters.
78 planetary nebulae.
8 ‘‘dark’’ nebulae.
47 unclassified, non-existent, ete.

For many of the smaller nebulae the description reads: ‘‘No trace of spiral character,”’ or
some equivalent expression. This will, I think, mislead no one. I have, in all cases, indicated
where a nebula is undoubtedly of the diffuse or the planetary type. Such indications of the lack
of discernible spiral character merely mean that no whorls are visible, either because these may
be very compactly arranged, or because of the small size of the object, and should not be taken
to signify that the nebulae thus-described are not bona-fide spirals. It is my belief that all the
many thousands of nebulae not definitely to be classed as diffuse or planetary are true spirals,
and that the very minute spiral nebulae appear as textureless disks or ovals solely because of
their small size. Were the Great Nebula in Andromeda situated five hundred times as far away
as at present, it would appear as a structureless oval about 0!2 long, with very bright center,
and not to be distinguished from the thousands of very small, round or oval nebulae found
wherever the spirals are found. There is an unbroken progression from such minute objects up
to the Great Nebula in Andromede itself; I see no reason to believe that these very small nebulae
are of a different type from their larger neighbors.

There is one fairly common type of spiral of which twenty-three examples are included in this
list, and traces of the effect are seen in many nebulae. Its main characteristic is a band of matter
extending diametrally across the nucleus and inner parts of the spiral. Frequently the whorls in
this type form a nearly perfect ring; in other examples the whorls appear to begin at the ends of
this cross-arm. The general appearance is that of the Greek letter ¢, and I have termed such
objects ¢-type spirals, for lack of a better name. See figure 2, where several examples of this
type are given. )

Varying estimates have been made as to the probable total number of the spiral nebulae.
Director Keeler, early in the course of his programme of nebular photography and before
photographs of many regions were available, estimated that there were 120,000 small nebulae, and
regarded this estimate as a very conservative one.> Perrine, on completing the original Keeler
programme, and using the number of new nebulae found in fifty-seven of the one hundred and
four regions of that programme, was of the opinion that 500,000 small uncatalogued nebulae were
within reach of the Crossley Reflector. He deemed it probable that the total would ultimately
be found to exceed 1,000,000.56 Fath,* from a series of 139 plates in the Kapteyn areas, on which
1031 nebulae were found, estimated that the number within reach of the 60-inch reflector with
exposures of one hour on Lumiére Sigma plates (an approximate equivalent to the exposures of
the Crossley Reflector programme) was 162,000. Sanford® made a number of very long exposures
with the Crossley Reflector in the effort to determine whether by this means any considerable
number of faint nebulae would be found which were not reached in more moderate exposures,
and came to the eonclusion that such long exposures would make very little change in the number
recorded. The great numbers of small spirals found on nearly all my plates of regions distant

2 Ap. Jour., 11, 325, 1900, and Publ. Lick Obs., 8.

8 Lick Obs. Bull., 3, 47, 1904.
¢ Astr. Jour., 28, 75, 1913.
5 Lick Obs. Bull., 9, 80, 1917.
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from the Milky Way long since led me to the belief that Perrine’s estimate of half a million was
likely to be under, rather than in excess of, the truth. 'The extent of existing nebular photo-
graphic ‘material now makes possible a new determination.

I have made, therefore, a count of the small nebulae oceurring in all the regions covered
by this list, rejecting thirty-one regions where the exposure was insufficient or the plate was
flawed by developer, or was otherwise of very poor quality. The average exposure of the plates
is somewhat over two hours; in general, an exposure of one and a half hours is necessary to
record the very faint nebulae, and two to three hours is better. Very little is gained by length-
ening the exposure beyond three hours; a cleanly developed plate in sharp focus, of one and a
half to two hours exposure time, will show the faintest and smallest nebulae much better than
a four-hour plate where the focus is slightly out, or the guiding poor. I have not used any
counts made by others, having preferred to make the count as homogeneous as possible. For
many of the earlier objects of the Keeler programme better plates have since been taken. Where
possible, T have checked the count on a duplicate plate, but this has been impossible for the
majority of the regions, for which no duplicate plate exists or for which the duplicate plate is of
poor quality. Checks made on regions where duplicate plates exist have convinced me of the
essential trustworthiness of my counts, and that few spurious objects have been recorded. The
results of these counts are given at the end of the descriptions in the list, abbreviated to the
form ‘“12s.n.”’, i.e., twelve small nebulae were counted in this region, over and above any objects,
large or small, which are given an entry in the list. Where a nebula is followed by no data as
to number of small nebulae, it means either that several N. G. C. objects are found in the one
region and the number of small nebulae is given elsewhere, or that the count was not made
because of rejection of the region. The greatest number found on a single plate was 304
(checked by duplicate plate) ; the central portion of this remarkable region is reproduced in
figure 3. Twenty-six other regions were counted as well; these are plates of sufficient exposure
taken on some of the Kapteyn regions, and other special regions of the sky, which do not eontain
any object warranting a separate entry in the list accompanying this paper. These regions, with
the number of small nebulae counted, are given below :

a o No. a - ) No.

1h 26m + 30° o 29 18k 12m + 15° 2! 12

1 59 + 44 30 22 18 36 0 0 2

2 10 + 42 40 - 45 - 18 46 — 7 30 0

2 15 + 42 30 34 18 57 — 4 34 0

2 37 + 45 0 10 19 1 + 30 3 0

2 39 + 50 0 23 19 10 + 15 0 2

4 22 + 30 0 1 19 14 —15 0 2

11 59 + 29 37 48 19 15 — 0 20 1
13 33 + 9 25 12 19 34 4+ 0 10 0
16 9 — 3 26 0 19 56 + 29 50 0
17 14 — 15 7 4 20 12 + 15 10 2
17 41 — 0 7 4 20 50 + 59 40 . 0
17 50 — 17 20 0 —_—
18 9 —15 0 0 253

In all, 439 regions were counted, giving a total of 5698 small, uncatalogued nebulae. To this
must be added the 513 spirals described in this list, making the total number of nebulae found
in all regions{ 6211. In the belief that practically all these very small nebulae are spirals I
have designedly omitted the diffuse nebulosities and the planetaries.

The exposed area of a Crossley plate is about nine-tenths of a square degree; the edges and
corners of this area are, however, so poorly defined, owing to the distanee from the optical axis,
that only the brighter small nebulae can be picked up in these portions of the plate ; the majority
of the small nebulae are found in the more central portions having an area of about six-tenths

{

\\
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of a square degree, or less. I have assumed 0.75 of a square degree as the average effective
area on which the counts were made; this is certainly somewhat in excess, but is an error on the
conservative side. ‘

‘We shall first assume that these 439 regions are uniformly distributed over the sky, and that
they may be taken as a fair representation of the whole sky. Their area is 329.25 square degrees.
If the proportion shown by these regions holds over the entire sky, we should expect the number
of spiral nebulae to be 778,000. Because of the fact that the faintest and smallest members of
the class are, in general, discernible only in the central regions of the plate, I consider the figure
given an under-estimate, and believe that the total number accessible with the Crossley Reflector
with rapid plates and exposures of from two to three hours may well exceed 1,000,000.

It may be argued that a preponderance of plates taken in the regions near the galactic poles
would have the effect of unduly increasing the estimated number of the small spirals. This
objection was urged by Fath (loc. cit.) in explanation of the difference between his estimate of
162,000 and that of 500,000 by Perrine; on plotting the regions used by Perrine he found that
approximately 33% of the regions counted by Perrine were located within 45° of the north
galactic pole, while less than 20% of the ‘‘Selected Areas’’ were found in the same region.
In order to test this objection, as far as it may be applied to the present counts, I have plotted in

Z4' 1 53113‘\ N

Fig. 1. Distribution of Regions on which Small Nebulae were Counted. The Position of the Galactic
Plane is shown by dotted lines.
figure 1 the 439 regions in which counts were made. It will be seen from this figure that the
distribution of the regions may well be regarded as an approximately uniform one. There is,
it is true, a marked concentration of regions between 12 and 13 hours R. A., in the vicinity of
the north galactic pole, but this would seem to be balanced by the similar preponderance of
regions in the Milky Way from 17 to 20 hours R. A. If we divide the celestial sphere into two
equal areas, one consisting of a zone 60° wide extending 30° on each side of the galactic plane,
and the other comprising the two zones of 60° radius about the two galactic poles, we shall find
that 49.4% of the regions are located in the first, or galactie, area, and 50.6% in the polar areas
(217 regions in the galactic area, and 222 in the polar areas). The balance in the distribution of
the regions in the galactic and extra-galactic zones may then be regarded as a nearly perfect one.

On the other hand, bearing in mind the well-known concentration of the spiral nebulae in
the vieinity of the north galactiec pole, and the fact that this programme deals primarily with
the regions containing the spirals, it is necessary to investigate further any possible effect which
this coneentration might have upon the resulting estimate. I find that 36% of the regions used
are within 45° of the galactic poles; as these zones comprise 29% of the sky, there is seen to be a
slight preponderance. But a large part of the zone about the south galactic pole is not repre-
sented by any observed regions, so that the disproportion is greater than is apparent from the
percentage just given. Taking only the zone 45° in radius about the north galactic pole, amount-
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ing to 14.6% of the sky, there are 117 regions, or 26% of the regions used, which are situated
in this area, and these 117 regions contain 2997 spirals, or about 48% of the whole.

To avoid the effect of this concentration in the galactic north polar area, it will be advisable
to consider this area separately. Assuming that the 117 regions in this area, amounting to 87.75
square degrees, are sufficiently uniform in their distribution to represent adequately the occur-
rence of nebulae in the galactic north polar zone, this zone would contain 205,000 nebulae to
correspond with the 2997 found in the 117 regions. Assuming likewise, in the remaining 0.854
of the sky, that the proportion of nebulae is adequately represented by the 3214 nebulae found
in 322 regions, or 241.5 square degrees, these would correspond to 469,000 nebulae, a total for
the entire sky of 674,000.

Any objection depending upon the effects of a marked concentration of the small nebulae
in the north galactic area may be further met by considering separately the north galactic and
south galactic polar zones, the two zones 15° wide extending from — 30° to — 45° and from
+ 30° to 4 45° galactic latitude, and a zone 60° wide, 30° on each side of the galactic plane.
Such a subdivision gives the following results:

Number per
Galactic Number of Square Number of Square Number in
Latitude Regions Degrees Spirals Degree Area
+ 45° to 4 90° 117 88.50 2,997 34 205,000
—45° to —90° 43 32.25 : 918 28 169,000
+ 30° to +=45° 62 46.50 1,117 24 204,000
—30° to 4 30° 217 162,75 1,179 7 144,000
Totals coeeeeeeeenen 439 6,211 722,000

The concentration of small nebulae is seen from the above tabulation to be greatest in the
area about the north galactic pole, just as is the case with the larger spirals. While only 43
regions are available in the area about the south galactic pole, it will be seen that they indicate
a similar, but less marked, concentration of the small nebulae in the southern polar area. The
results given in the third line of the table for the zones 15° wide between the galactic zone and
the two polar zones are of great interest. While the number of regions is only 62 they give
the valuable indication that the density of the small nebulae persists to at least 60° from the
galactic poles, with only a comparatively small diminution of the frequency of distribution which
obtains about the two galactic poles.

I regard the estimate of 722,000 nebulae made by the foregoing subdivision of the observed
data, as more reliable than the two estimates, 778,000, and 674,000, made earlier in the discussion.

As this revised estimate is equal to that of Fath plus that of Perrine, with several thousand
to spare, a discussion of possible reasons for the diserepancy becomes imperative. The following
points may be considered :

() It may be urged that my count has not been sufficiently conservative, and that I have
possibly included many spurious objects. The detection of the faintest and smallest nebulae is
very largely a matter of experience; all who have worked with photographic plates soon learn,
by hard neeessity, to recognize the average flaw at a glance. A very large proportion of the
objects counted are unmistakably nebulae; as to the faintest nebulae, it is astonishing how faint
and small are the nebulae which two ‘‘good’’ duplicate plates will reproduce. For a large pro-
portion of my regions no duplicate plates exist, and I have necessarily been guided by the
experience derived from regions taken in duplicate. I am unwilling at present to admit that
as many as 5% of the nebulae counted by me are spurious. If 20% were spurious, we should
still have to account for a total of over half a million nebulae.

(b) The theory may be advanced that the small spirals occur in greatest profusion in the
regions immediately econtiguous to the larger members of the class, which would explain why
fewer nebulae were found by Fath, inasmuch as his plates were taken at the centers of Kapteyn
areas where the larger nebulae would be included only by chance, whereas, from the purpose

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1918PLicO..13....9C

16 PUBLICATIONS OF THE LICK OBSERVATORY

of the Crossley nebular programme, nearly all the plates have some N. G. C. object central. This
point is difficult to prove or disprove without a special investigation based upon many plates
taken at random in the galactic north polar region. It is eertain that the small nebulae fre-
quently show a gregarious tendency; occasionally one-half of a plate will record many small
spirals while the other half records very few ; the remarkable region at 12t 55™, 4-28° 30’ shows
304 nebulae, while the region about N.G. C. 4826, less than 7° distant, shows only 2. While
the small nebulae are evidently quite irregular in their distribution, it would seem that the large
number of regions included in this discussion is sufficient to afford a true representation of their
average frequency.

(¢) I have already pointed out that sharp focus and perfect images are essential for the
detection of the smallest and faintest spirals. On plates where great numbers of small nebulae
are found, the majority are, as a rule, detected in the area 20’ in radius about the optical axis
as center, comprising only 0.35 of a square degree. At distances of 30’ from the optical axis
the parabolic images are very poor, and only the brighter of the small nebulae can be detected
in these regions. Almost stellar and moderately bright nebulae are easily detected at such
distances from the optical axis, as they will show fan-shaped images which are as large as those
of brighter stars, but much fainter, and of nebular texture, but the very faint nebulae are
obliterated by the blurring and spreading of the image. These ‘‘blurring factors’’ and the form
of the extra-axial image in optical systems have been investigated by Schwarzschild® in three
papers of great power, the work of a master. For the convenience of those to whom the original
papers may not be accessible the formulae are given here for the only two aberrations which affect
the form of the image of an infinitely distant object in the foeal plane of a single,. perfect,
parabolie mirror.

Radial distortion from astigmatism and field curvature (Blldwolbung) = 5876 g*v.
Radial extension of coma = 2073 g v2.

In the above, g is the diameter of the field, regarding a field diameter of 6° as the unit, while
v is the ratio of aperture to focal length, taking the ratio 1:10 as the unit. It will be seen that
the distortion due to coma increases as the square of the focal ratio, so that this quickly becomes
very large for reflectors of large focal ratio, even at small angular distances from the optical
axis. Dr. Fath used very large plates, 614 x 814 inches in size, in his work with the 60-inch
reflector on the number of the small nebulae, and it appears that he used nearly the full area,
inasmuch as he states that the area of his plates was 1.88 square degrees. As the full exposed
area of the Crossley plate is 0.9 square degrees (and the outer regions of this are so poor because
of the parabolic distortions that the effective area used in the counts is believed to be less than
0.75 square degrees) this would mean, if the two reflectors were of the same focal ratio, that
the images on one-half of the angular area of the large plates used by Fath were worse than
on the rejected edge strips of the Crossley plates. But the greater focal ratio of the 60-inch
would inerease this disadvantage, even allowing for certain advantages which would partially
counierbalance this due to the greater linear scale of the plates. The following comparisons, com-
puted from Schwarzschild’s formulae, will illustrate this point.

THE CROSSLEY REFLECTOR; FOCAL RATIO —1:5.8

Distance from Distortion by Distortion by
optical axis field curvature coma
30/ 278 1071
41’ (corner of plate) " 5.2 ) 13.7
THE 60-INCH REFLECTOR; FOCAL RATIO ==1:5.0.
30/ 3”3 13"5
41’ 6.1 18.5
61’ (eorner of plate) 13.5 27.5

6 Untersuchungen zur geometrischen Opt1k Abh. Kon Ges. d. Wiss. zu Gottingen, Math.-phys. Kl., N. F 4,1,
2, and 3, 1905.
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One inch on the 60-inch plates equals 11’5 as against 164 on the Crossley plates, but it would
not appear that this increase in seale could counterbalance the effect of the larger distortions in
the outer regions of the plate. From my own experience in counting these minute objeets on
the Crossley plates it would appear to me that the actual affective area used by Fath must have
been very much less than the 1.88 square degrees assumed in his calculations.”

It is my opinion also that the Lumiére Sigma plates which Fath used are not the best for the
end in view. These plates are of very great speed, and are invaluable for some purposes. I have
long since ceased to use them for nebular work, however, believing that the slightly slower, but
beautifully ‘‘clean’’ Seed 27 and Seed 23 plates really show faint details better. With their
smaller grain and clear background, very small and faint nebulae ‘‘stand out’’ on these plates
much more plainly than on the more rapid Sigma plates.

(d) Tt is not impossible that a considerable proportion of the thirty or so plates which Fath
took within 45° of the north galactic pole, happened to strike regions of few small nebulae. Had
he changed to include four such regions as the following:

a [ Small nebulae
11h  9m +55° 34 107
1 22 +17 46 69
12 15 +6 -1 81
12 55 +28 30 304
561

his estimate would have been increased by at least 60 per cent (he found 864 new nebulae in all,
and the larger plates he used would have added a number to those counted on the smaller
Crossley plates). ' .

Perhaps all the reasons outlined above may be regarded as contributing to an explanation of
the difference between Fath’s estimate, and the larger ones due to Perrine and to the present
investigation. Of these, the possibility noted under (b), that the small nebulae may conceivably
occur in greatest profusion just where the visually discovered objects of the N.G.C. exist, would
appear to be the only reason for changing the larger estimates, and evidence on this point is only
to be secured by taking many additional plates at random. )

In conclusion, I see no reason, at present existing, for changing the estimate made in this
paper, that at least 700,000, and very probably 1,000,000 small spirals are within reach of large
reflecting telescopes.

7In order that those who are not familiar with the character of the image in the field of a parabolic
reflector may not misunderstand the data given above, the point must be strongly emphasized that this
distortion of the image at points outside the optiecal axis is inherent in all reflectors, without exception,
though their optical figure be perfection itself, as is undoubtedly the case with the 60-inch- reflector. The
reflector of small angular aperture will give a usable field of larger angular diameter than will a reflector
of great angular aperture, while the former will be slower than the latter, on extended objects like nebulae,
in the ratio of the squares of the foeal ratios. For example, at a distance of 1° from the optical axis a
reflector whose focal ratio is 1:10 will show aberrations of 6”3 and 6”8, while a reflector of focal ratio
1:3, over eleven times as rapid, will show at a distance of 1° from the optical axis corresponding aberra-
tions of 2070 and 7479. The former will show rather poor, but usable, images on the edges of a field 2° in
diameter; the latter will show images on the edge of the same field so broadened and distorted as to be
absolutely unusable.
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DESCRIPTION

Round, with much brighter center; 0!3 in diameter; structureless. 10 magn.
star follows 30”7, but is not connected with the nebula. None of the many
small nebulae on this plate appear to coincide with N. G. C. 21 (Swift).
41 s.n.

A small, fairly bright, ¢- type spiral, not noted in the N. G. C.

Somewhat irregular spiral 1!5x 0!5 in p. a. 160°. Nucleus almost stellar; a 13
magn. star is close to whorl on north, but probably not physically connected.

Planetary. 1 s.n.

Described as eF, eL, Dif. No trace in an exposure of 1h 2m; either exceedingly
faint or non-existent. 8 smn.

A rather faint, slightly oval spiral about 1’5 in diameter, with a fairly bright,
almost stellar nucleus; two 14 magn. stars are involved, but are evidently
not physically connected with the nebula. This region is unusually thick
with small nebulae and nebulous stars: several of these are small spirals.
N. G. C. 67, 69-72, and 75,3re all small nebulae or nebulous stars. 98 s.n.

A small area of diffuse nebulosity about 3’ x 2’; very patchy, with a number of
nebulous condensations. Exceedingly faint. 6 s.n.

Thirteen nebulae are catalogued in this vicinity in the N. G. C.; in reality
there are fifty or more small nebulae and nebulous stars. 83 is 15” in
diameter, round, bright, structureless. 91 is an interesting two-branched
spiral 1’ x 03 in p.a. 90°. 55 s.n. :

Description in Bull. 248 erroneous; not yet photographed.

A fine, symmetrical, rather open spiral about 4’x 2’ in p.a. 80°. Whorls are -
faint; the nucleus large and moderately bright.. ’

A fine, bright, slightly oval spiral 2!5 in length. Almost stellar nucleus; num-
erous almost stellar condensations. 17 s.n.

A small, bright, very compact oval spiral 0.6 long; almost stellar nucleus.

Relatively bright center; the spiral whorls merge into a very faint oval ring
1:8 long. 48 s.n.

A small and very faint oval, 20” long.

Almost stellar; structureless; bright nucleus. A very faint spindle is 15 s.p.
32 s.n.

Very faint, irregular spiral, 0!8 long; very faint stellar nucleus.

Nearly round, 1’ in diameter. A very faint, rather regular spiral. Nucleus
almost stellar.

This is a double nebula; the centers are about 28” apart. The northern one is
spindle-shaped, a spiral seen nearly edgewise, with evidence of an absorbing
lane at one side; 1'2 long. The southern nebula is a bright oval 0.3 long;
probably a spiral. See Abs. Eff.

Oval, 07 long; center considerably brighter; probably spiral.

Rather irregular; slightly oval, 3’ long; there are two curious rifts near the
nucleus; it appears to be an irregular spiral. The nebular matter is faint
and diffuse. A star of magn. 14 is north of the very faint nucleus. 30 s.n.

Nearly round; 05 in diameter; much stronger center; probably spiral.

Round’ 0!3 in diameter; fairly bright; no structure discernible.

Nearly round spiral 1’ in diameter; quite faint.

Slightly oval spiral 0:8 long whorls faint; center moderately bright.

Rather faint; the nucleus is almost stellar; an interesting two-branched spiral
18 x 0’4. Tn addition to the nine N. G. C. objects found on this plate, there
are sixty-five other small nebulae. 65 s.n.

Small, faint, considerably elongated spiral 0.5 long.

Considerably elongated; 0.7 long; center much brighter; doubtless spiral.

Slightly oval; much brighter center; 0'3 in diameter; probably spiral.

The companion n.p. the nebula in Andromeda. The bright central portion is
about 2’ in diameter, showing traces of rather irregular spiral structure; the
nucleus is almost stellar. There are two small dark patches near the brighter
central portion. Very much fainter matter forms the outer portion of the
nebula in an oval about 8 x 3’; no whorls can be made out in this outer. por-
tion; doubtless a spiral of the Andromeda type. 2 s.n.

The well-’known companion south of the nebula in Andromeda. Exceedingly
bright. In the long exposures it appears as a ‘‘burnt-out’’ oval 26 x18,
with no trace of spiral character in the outer portions. It lies in p.a.
150°*. The shortest exposures show a nucleus which is nebulous, surrounded
by bright nebular matter far brighter than the brightest parts of the Nebula
in Andromeda. The nucleus and inner nebular matter show strengly in 1m
on S23.
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DESCRIPTION—(Continued)

The Great Nebula in 4ndromeda, Vol. V1II, Plate 1. This wonderful object, the

largest of the spiral nebulae, is too well known to need description. Expo-
sures of 1m to 3m on S23 show an almost stellar nucleus, with traces of
spiral structure in the surrounding nebular matter. See Abs. Eff.

Planetary. 11 s.n. .

A faint, very large, spiral, 18’ x 5’ in p.a. 175°. Nucleus stellar; many almost
stellar condensations. Whorls somewhat irregular, and indistinet. 22 s.n.
Vol. VIII, Plate 2. One of the most beautiful spirals known, 21’ x4’ in p.a. 52°.
There is perhaps a very faint, almost stellar nucleus and numerous almost
stellar condensations. Some evidence of absorption lane effects on the

northern side. 23 s.n.

Nearly round; 1’ in diameter; sharp nucleus; a rather compact spiral.

A very bright, compact, nearly round spiral, 1/2 in diameter. The nucleus is
well defined and shows in a 5m exposure. The matter in the inner whorls is
quite bright. 6 s.n.

A large patch of faint, diffuse, irregular nebulosity 16’ across. Shows con-
siderable detail and a clearly defined ‘‘hole’’ with clear-cut edges. A large
‘‘bay’’ cuts into the s.p. side. 1% s.n.

Two enormous, fan-shaped masses of diffuse nebulosity n.f. vy Cassiopeiae. Each
one is about 12’ across at the base, while the apices point approximately
-toward the bright star. They show considerable structural detail. The
brightest part is a streak at the apex of the southern nebula. See figure 4.
0 s.n. :

Described as vF, eeL by, Wolf. There are a number of small nebulae in this
region, but no trace of II 1613 in an exposure of 1h44m, 33 s.n.

Rather faint, considerably elongated spiral 1!5 in length; nucleus well defined.

Round; 1!3 in diameter; quite bright. The nueleus is stellar; no spiral strue-
ggre is apparent, but there is a minute, curved, dark lane n.f. the nucleus.

S.1. .

A spindle 1’ long; moderately bright. Probably spiral; an absorbing lane is
suspected.

Slightly oval; 1’ long; nucleus almost stellar; no whorls or spiral structure dis-
cernible, but is probably a spiral. 46 smn.

Very small; binuclear. The almost stellar nuclei are 7” apart in p.a. 142°,

This is an extremely irregular mass of nebulosity 4’ x 2/2. It shows an irregular
looped structure with numerous stellar condensations; probably a greatly
distorted spiral. 47 s.n.

Quite bright, round, 02 in diameter; nucleus almost stellar; no spiral structure.

A rather irregular, somewhat patchy spiral, whose whorls form an oval ring 1.6
long in p.a. 155°; there is an unsymmetrical fainter extension at the south.

. Nucleus 13 magn.; almost stellar.

Round; 0.5 in diameter. Center very bright, with much fainter matter outside.

No spiral structure discernible. 28 s.n.

Very small and faint; nearly round; probably spiral.

Nearly round; 3’ in diameter; very bright, almost stellar nucleus. An un-
usually symmetrical, rather faint spiral. The whorls are very delicate, and
so close together that at first sight they appear to be rings around the nucleus
instead of spiral whorls. 31 s.n.

Nebulous star.

There are two nebulae at this point, about 1’ apart. The preceding one is very
faint, nearly round, 04 in diameter, structureless. The following one is
probably 492; 075 in diameter; stellar nucleus; a small spiral.

Very small; almost stellar; perhaps spiral.

A faint, nearly round spiral; 2’ in diameter; quite regular and symmetrical.
Nucleus almost stellar; a number of almost stellar condensations.

Round; bright; 08 in diameter. Nucleus almost stellar. Very indistinet traces
of spiral character. A number of small spindle-shaped nebulae in this
region. 23 s.n. ) '

Quite bright, with strong central portion and a sharp nucleus; 2’ long; con-
siderably elongated; no whorls visible.

Vol. VIII, Plate 3. A close rival to the Nebula of Andromeda as the most
beautiful spiral known. With its faintest extensions it covers an area at
least 55" x40’. Messier 33 Trianguli. 588, 592, 595, and 603 are simply
brighter portions of 598. It is uncertain whether there is an actual stellar
nucleus. A multitude of stellar condensations in the whorls; the spiral
which furnishes the best known example of ‘‘resolution’’ into stars. 7 sn.
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DESCRIPTION—(Continued)

A very interesting ¢-type spiral about 4’ long. It somewhat resembles 1300
and 5921. The nucleus is pear-shaped; there are numerous rather hazy
condensations. The nucleus is quite bright. A faint oval patech of nebu-
losity lies 21!5 to the south. 5 s.n. )

Messier 74 Piscium; Vol. VIII, Plate 4. Nearly round, 8 in diameter. An
unusually beautiful and symmetrical spiral, showing numerous almost stellar
condensations. Nucleus bright and small, but not stellar. 34 sn. '

Planetary. 5 s.n.

Spindle-shaped; an edgewise spiral 3!5 long in p.a. 80°, with a clear-cut ab-
sorption lane passing along its length at one side of the center. Central
portion fairly bright. See Abs. Eff.

Slightly oval; 0!5 in diameter; quite bright; no whorls or structure discernible.

A fine, open spiral 3!5x1/8; the whorls are very faint; nucleus almost stellar.
2 sn.

A very compact, fairly bright, two-branched spiral 0.5 long.

Quite faint; 3’ long; a very interesting two-branched spiral.

A fairly bright, nearly round, irregular spiral, 0/4 in diameter.

An open spiral, 4’x 1’ in p.a. 150°, with a number of stellar condensations and
a small, fairly distinet nucleus. A well marked dark lane on the morth.
See Abs. Eff.

Planetary. 0 s.n.

Very bright; about 0/4 in diameter; strong nuclear portion; no spiral structure
discernible. 737 does not exist; is simply a faint star.

Almost stellar; slightly elongated.

A faint oval spiral 1/0x 02 in p.a. 140°, with a very faint stellar nucleus.
No nebula in the position given for 739. This is deseribed as ‘‘cF, v8, R, in
triangle of stars’’; there is such an object at 1h 51m1, 4-32°46’. 37 s.n.

Double nebula; nuclei 25” apart in p.a. 175°; the northern one is the brighter;
both have almost stellar nuclei, and seem to be physically connected.

Very faint, elongated spiral about 1’ long. A very faint patch 23 s.p. is
probably 760.

Not given in the N. G. C. though much more conspicuous than 765 which is 29’ s.
A ¢-type spiral with axis in p.a. 135°; 1’ long. 7 s.n.

A small, open spiral; 1’ long whorls very faint.

A very bright oval, 0/4 long; no structure discernible.

A beautiful, rather symmetrical spiral about 5 x 3’ in p.a. 120°. The nucleus
is bright and almost stellar. There are several faint condensations; one
whorl is much brighter than the rest. 27 s.n. :

A narrow oval 3’x0!5 in p.a. 165°; strong, sharp nucleus. A spiral, but the
whorls are rather indistinet and show no condensations. 4 s.n.

A faint spiral 3’ x1’ in p.a. 105° with a sharp stellar nucleus. 4 s.n.

Fairly bright; 1!5 long; no whorls discernible. There is a clear-cut dark lane
south of the nucleus. See Abs. Eff.

Vol. VIII, Plate 6. This beautiful example of an edgewise spiral with an
absorbing lane down its center is 12’ x 1’ in p.a. 24°. Rather bright. See
Abs. Eff. 54 sn. )

A fine two-branched spiral about 4/ in length; the two main whorls are much
brighter than the rest; mnuclear portion bright, but not stellar. 894 is
simply a whorl of 895. 8 s.m.

Twenty nebulae in this region, all very faint and small, with the exception of

© 908, which is a fine, bright, somewhat irregular spiral, 4’x1!3 in p.a. 172°.
The nucleus is bright and stellar; there are a number of almost stellar
condensations; the whorl extending to the s. is bifid. 20 s.n.

Very faint and small; elongated; faint stellar nucleus. Possibly a spiral seen
nearly edgewise. i

Described in the N. G. C. as vF, ¢S, O? A small, faint, slightly elongated,
almost stellar nebula is near this place, but is not planetary.

Very interesting. The central part is very bright, and Saturn-shaped; there
may be an almost stellar nucleus. This central portion is about 1’4 long in
p-a. 85°. Outside is exceedingly faint matter, apparently spiral whorls,
forming an oval ring about 3’ x 2’ in p.a. 150°. The spectrum is continuous.
It is perhaps a ¢-type spiral with unusually bright ‘‘cross-arm.’’ 31 s.n.

A faint, patchy, somewhat oval, spiral about 2/ in total length. Very faint,
almost stellar nucleus. A faint nebula, probably an irregular spiral, 1’ x 0!2
lies 12’ s. :

Very faint diffuse nebulosity, with some slight structural detail, shows over
an area perhaps 12/ square, involved in a sparse, open cluster. 0 s.n.
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NGO, . o DESCRIPTION— (Continued)

949 2 24.7 +36 42. A fairly bright oval patch nearly 1’ long. There are several stellar condensa-
tions, one at the southern end being brighter than the nucleus; there are
traces of a faint whorl at the southern end. Quite irregular, but un-
doubtedly a spiral. 36 s.n.

972 2 28.2 +28 50 A rather bright, quite irregular spiral 1!5x0!5 in p.a. 153°. Stellar nucleus;
several strong condensations. There are vacant spaces about the two main
condensations at the n. and s., and evidence of absorption effects on the
south side. See Abs. Eff. 0 sn.

1023 2 34.1 +38 38 6 x1'3in p.a. 80°. Center very bright, with perhaps an almost stellar nucleus.

- While no spiral whorls are discernible, it is probably a spiral of the Andro-
meda type. 13 sm.

1055 2 36.6 4+ 0 1 = A moderately bright spiral 5 x1’ in p.a. 102°. Shows a few rather hazy con-

. densations. Evidence of absorption effect on the n.

1068 2 37.6 — 0 26  Messier 77 Ceti; Vol. VIII, Plate 7. A very bright and beautiful spiral 215 x 1.7
in p.a. 20°. Several almost stellar condensations on the periphery of the
brighter central portions, near the bright nucleus, which is apparently not
stellar. The whorls are very compactly arranged. 11 s.n.

1084 2 41.1 — 8 0 A fairly bright, condensed, very patchy spiral 22 x 0!8 in p.a. 30°. Very faint
. stellar nucleus; several condensations in the whorls. 14 sn.
1087 2 41.3 — 0 55 A fine spiral 2!3x1!3 in p.a. 10°; the whorls are rather irregular, showing
numerous almost stellar condensations; the nucleus is fairly sharp.
1090 2 41.5 — 0 40 A faint spiral 2’ x1’ in p.a. 100° with a large, hazy nucleus. The whorls are
faint and not clearly defined.
1094 2 42.3 — 0 41 This appears to be the larger and more southerly nebula of two objects which

are 1’ apart. It is 1’ long, slightly oval. The nucleus is almost stellar and
surrounded by fairly bright matter, from which proceed two faint whorls
which form a nearly complete oval ring. The northern nebula is a small
spindle about 0:5 long. 49 s.n.

IT 1851 2 44.2 457 54  Deseribed as a nebulosity 5’ long attached on the s.p. side to a 6.2 magn. star.
An exposure of 1h 50m shows no trace of any nebulosity. 5 s.n.

1156 2 53.8 +24 50 A faint and very irregular patch of nebulosity 2!5 long, showing a number of

faint, almost stellar condensations. Not of the ‘‘diffuse’’ type, but, if a
spiral, is of exceedingly irregular form. 9 s.n.

1195 2 58.8 —12 26 1195 is very small, like a nebulous star. 48 s.n.

1196 2 58.8 —12 28  Bright center; elongated fainter extensions; 05 long; perhaps spiral.

1200 2 59.2 —12 23  Bright center; nearly round; 0/4 in diameter; no detail.

1204 3 0.5 —12 44  Spindle 1’ long; no details visible, but probably an edgewise spiral.

1300 3 15.2 ,—19 46 An unusually interesting two-branched spiral of the ¢-type, 6’ x 3’ in p.a. 95°;
the whorls start abruptly from the extremities of straight extensions on each
side of the nucleus. Figure in Publ.. Astr. Soc. of the Pacific, Oct. 1912,
Nuecleus moderately large and bright; a few faint, almost stellar condensa-
tions. 16 s.n.

1337 3 23.2 — 8 45 Rather faint, very patchy spiral 6/ x 1’ in p.a. 140°; no well marked nucleus. 1 s.n.

........ 3 24.4 +43 34  Nova Persei. The remarkable diffuse nebulosity which appeared about this star
in 1901, showing movement, has been the subject of many speculations.
IMustrations are reproduced in Lick Obs. Bull., 1, 170, 1902. The matter of
this first outburst has since disappeared. A new outburst of nebulosity
was discovered visually by Barnard in December, 1916. This is a wide fan-
shaped mass proceding from the nova on the s.p. side; there is, in addition,
a faint ring of nebulosity about 16” in diameter surrounding the nova. No
certain evidence of movement in this nebulosity can be detected from the
Crossley plates in the interval between February 10, and November 20, 1917.
Cf. papers by Pease and Ritchey in Publ. 4str. Soc. Pac., 29, 256, 1917. 4 s.n.

1393 3 34.1 —18 46 ~ Nearly round spiral 0:8 in diameter; strong nucleus; whorls faint.

1394 - 3 34.9 —18 36  Bright spindle 0!8 long in p.a. 15°; no whorls distinguishable.

1400 3 35.0 —19 1 Bright; nearly round; 06 in diameter; no whorls or structure discernible.

1402 3 35.0 —18 51 A moderately bright, small oval; 0'3 long; probably spiral.

1407 3 35.7 —18 54 07 in diameter, nearly round; center much brighter; no spiral structure dis-

. cernible. 27 sn.
1421 3 37.8 —13 49  An irregular spiral seen nearly edgewise; 3’ x 05 in p.a. 0°. There is a faint
nucleus; one whorl is quite bright and shows several condensations. A com-
pact round spiral, 0!3 in diameter is 12’ n.f. 8 sm.
1348 3 38.2 +31 51  Diffuse, rather bright, irregular nebulosity of Pleiades type about 6’ in extreme
diameter. Several stars involved. Slight nebulosity also around a 10 magn.
star 9/5 n.f. this nebula. 0 s.n.

1440 3 40.5 —18 36  Small, elongated, with bright round center; 1’ long; perhaps spiral.
1455 3 40.8 —18 57 R. A. as given in the N. G. C. probably in error; no object in that place. Faint;
Saturn-shaped; 1’ long in p.a. 30°; much brighter center; probably spiral.

20 s.n.
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DESCRIPTION—(Continued)

The Pleiades. L. O. Publ, Vol. VIII, Plate 8. 0 s.n.

Planetary. 2 smn.

Discovered by Barnard (Sid. Mes., 5, 27, 1886). ‘‘Probably about 14° long.’’
A very faint, long strip of diffuse nebulosity, 30’ long in its brighter por-
tion, 3’ to 5’ wide, elongated in 135°. Much fainter extensions bring the
total length to nearly a degree. 0 s.n.

Planetary. 0 s.n.

Planetary. 7 s.n.

Planetary. 8 s.n.

A spiral of somewhat irregular shape, 5 in length. The nucleus is almost stellar;
there are portions of short, strong whorls near the nucleus; on the periphery
are two long, almost detached whorls; a wide band of faint nebulous matter
runs across the center from one whorl to the other. A somewhat irregular
¢-type spiral. 11 sn.

Region of T Tauri and Hind’s variable nebula. This object is small and ir-
regular, and has been uniformly of exceeding faintness on all plates taken
between 1899 and 1917. T Tauri has an interesting cone-shaped nebulous
wing, 4” long in p.a. 150°, which appears either to be variable, or to rotate
so as to be concealed at times. Cf. Publ. 4Astr. Soc. Pacific, 27, 242, 1915.
0 s.n. :

Very faint; greatly elongated; about 6’ x1’ in p.a. 20°. An edgewise spiral
with evidence of absorption lane at one side of the median line. 1 s.n,

Very irregular and patechy mass of diffuse nebulosity about 5/ in diameter.
Main portion somewhat resembles an Q. Exceedingly faint diffuse nebu-
losity about a tenth magn. star 12/ n.f. 0 s.n.

Small, nearly round, irregular spiral, 0.7 in diameter. .

Oval; 1'5 long; rather large, brighter nucleus; no discernible spiral structure.
31 s.n.

Small; round, almost stellar.

Narrow oval 0.5 long; perhaps spiral.

03 long; binuclear, or two almost stellar nebulae.

Very small; slightly elongated.

Very faint; diffuse; a number of stars involved; about 3’ in diameter. 0 s.n.

Faint edgewise spiral 2’ long.

Slightly oval, 3’ long; a symmetrical, rather open spiral. Nucleus is bright and
almost stellar; whorls faint, showing numerous condensations. 8 s.n.

Somewhat elongated; center very bright and nearly round; 1’ long; no evidence
of spiral form. 16 s.n.

A fine, rather open spiral, somewhat patehy. Nearly round; diameter about 1.7;
nucleus bright and almost stellar. A very interesting spiral is 8 n.f. 1642;
diameter nearly 1’; somewhat resembles M. 51 in Canes Venatici, except
that the satellite nebula is relatively much brighter than in M. 51. 36 s.n.

Planetary. 3 sn.

A rather faint ¢-type spiral; main portion about 1!5 long. 2 s.n.

Quite irregular; 5/ over all . Two stars of tenth and twelfth magn. form the
nuclei; about each is diffuse nebulosity, showing some traces of spiral strue-
ture. Not a spiral nebula. 0 s.n.

1888 is 2’ long; quite narrow; in p.a. 60°; an irregular spiral seen edgewise;
1889 is small, round, quite bright; almost stellar, nearly opposite the middle
of 1888 and 20” distant. A narrow edgewise spiral, 1/8 long, not noted
in the N. G. C. is 365 £, 45 n. See Abs. Eff. 8 s.n. .

Planetary. 11 s.n.

Fairly bright diffuse nebulosity 3’ long, involving a number of stars. A tenth
magn. star 4’ south of this nebula has a fan-shaped nebulous appendage
extending to the south. 0 s.n.

Nova Aurigae. An exposure of 91 30m on November 16-17, 1901, shows no evi-
dence of exterior nebulosity. 0 smn.

A very peculiar and interesting mass of diffuse nebulosity, 6’ x4’. The central
part is vacant, giving the object the general appearance of a pear-shaped
ring, rounded at the southern end and pointed at the northern end, which
is directed approximately toward & Orionis, 27’ distant. There are flame-
like protuberances on each side at the north. Quite faint. 1% s.n.

A smaller mass of diffuse nebulosity, somewhat resembling I423; 2!5x1’; the
sharper western end points to & Orionis, 24’ distant.

The ¢‘Crab’’ Nebula in Taurus; Vol. VIII, Plate 9. Planetary? 0 s.n.

The Great Nebula in Orion; Vol. VIII, Plates 10 and 11. ‘‘Circumsitae nebulae
descriptio ‘res Deo improba’ >’ (D’ Arrest.) 0 s.n.
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DESCRIPTION—(Continucd)

A wonderful mass of bright, diffuse nebulosity covering an area nearly 30’ x 20"
Vol. VIII, plate 12. 0 s.n.

Described in the N. G. C. as a very large nebula of the Merope type with e
Orionis at the n.p. end. It would seem that Herschel was here misled by
the radiance about the bright star, or that he observed the similar nebu-
losity, I434, south of ¢ Orionis instead. Lord Rosse and D’Arrest were
unable to see. I find no trace of nebulosity in an exposure of 2". 0 s.n.

A mass of rather faint diffuse nebulosity about a star of magn. 8.6; 4’ long.

Moderately bright diffuse nebulosity of the Pleiades type, filling an area about
6’ x 3’ at the southeast of a star of magn. 8.4

Planetary. 0 s.n.

This is one of the most wonderful regions of the sky; it is too large to be
recorded on a single Crossley plate, but the portion involving I 434 and 2023
is reproduced in figure 5. At the north, beyond the edge of the illustration,
is ¢ Orionis, to the east of which lies the beautiful mass of diffuse nebu-
losity, 2024. This is shown in Vol. VIII, Plate 13; it covers an area about
20’ x 16’; shows a wealth of structural detail, and is divided into two ir-
regular masses by a wide, irregular, dark lane. I434 is a line of rather
faint diffuse nebulosity extending for fully 60’ south from { Orionis, in p.a.
about 175°; it bends somewhat to the east at a point about 10’ s. of { and
the halation effects about the bright star make it difficult to say whether the
ray actually reaches {. On the west of the ray is very faint nebulosity and
numerous faint stars; to the east of it practically none. 2023 is a mass of
bright, irregular,- diffuse nebulosity about 6’ x4/, surrounding a star of
magn. 9; it shows a number of sinuous dark lanes, of which one on the
eastern side is very clear-cut, and suggests absorbing matter. Further east
is 1435, a similar, but smaller and somewhat fainter mass of diffuse nebu-
losity, 3’ in diameter, surrounding a star of magn. 85. But the most
remarkable feature of the region is a dark bay which juts into and bifurcates
1434 at a point about 30’ s. of ¢{. This is 5 wide and 4’ deep, like an ink-
blot except for a faint wisp in its northern portion, and as clear-cut and
sharp as a knife-scrateh on its western and southern edges; a beautiful
example of a ‘‘dark nebula.”’ 0 sm.

Large, fairly bright; exceedingly irregular, with curious loops; many stars
involved. Made with the D. O. Mills Reflector at Santiago, Chile.

Vol VIII, Plate 14. A mass of rather irregular, fairly bright, diffuse nebulosity,
whose brighter portion is 6’ x4/, involving two tenth magn. stars. Two
fainter patches lie 6’ west, apparently separated from the main mass by
a wide lane of dark matter; the southerly one of these is 2064, and the
northern omne 2067. 0 s.n.

Moderately bright diffuse nebulosity of the Pleiades type, 4 square, surround-
ing two stars of magnitudes 10 and 14.

Planetary. 1 s.n.

Deseribed by Wolf, 4. N., 3130, as 1° long and 10’ wide. Could see no nebulosity
visually in this region, and secured no trace in an exposure of 1" 32™; prob-
ably to be recorded only in very long exposures. 0 s.n.

Fairly bright, 45x1’ in p.a. 147°. Bifid; an irregular spiral seen edgewise,
with a rather wide, somewhat irregular dark lane down the center to the
south of the faint, almost stellar nucleus. See Abs. Eff. 3 sm.

2174 and 2175 are simply brighter portions in a very large mass of diffuse
nebulosity, nearly square in general outline, 22’ long; roughly central about
a star of magn. 8. The brightest patch is that about B.D. +-20°, 1288, and is
comet-shaped. Another patch of fainter matter is about B. D. +20°, 1293.
The large nebula shows much delicate structure, with curious, %harply
defined rifts and lanes. 0 s.n.

Planetary. 5 s.n.
Planetary. 1 s.n.

Cluster and nebula in Monoceros. An area nearly a degree square is filled with
very irregular diffuse nebulosity; some curious rifts in northeast portion.
Barnard, 4. N., 122, 253, 1889, gives a drawing from visual observations,
depicting the main portion as a ring 40’ in diameter; the negative shows
but little resemblance to the drawing. Swift’s nebula, 2237, is a brighter
patech in this region. Some of the brightest patches of nebulosuty are around
the central bright stars of the cluster. 0 s.n.

A star of magn. 9.5 surrounded by an irregular mass of diffuse nebulosity; the
brighter parts are 2'x1!3; exceedingly faint extensions make the total
diameter about 4’. The bnghtel matter is arranged in two lobes on either
side of the star along an axis in p.a. 175°. Shows a slight resemblance to
the planetary form. The object lies in a large vacant area about 15’ in
diameter; the cutting off of the fainter stars is quite marked. 0 s.n.
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DESCRIPTION—(Continued)

Bright fan-shaped mass extending to s. from an apparently stellar nucleus; there
is a bright wisp n. of the nucleus, and separated from it by a narrow lane.
About 5 x 3’ in size; but little struetural detail. 0 s.n.

Diffuse nebulosity of Pleiades type filling a space about 3’ square about a star of
magn. 8.5; it lies in a large vacant area. A similar object, of the same type
and size, not given in the N.G.C., is at 6" 25m7, 4+10° 31",

Bright, fan-shaped mass extending to n. from a nucleus of magn. 11; about
2’x1’; shows considerable structural detail. Hubbell, Aph. Jour., 44, 190,
1916, shows illustrations, indicating changes of form in less than eight years.

Vol. VIII, Plate 16. Nebula near 15 Monocerotis. A very interesting region.
The brighter portion is about 10’ in diameter, fairly bright, and shows a
number of irregular lanes and one clear-cut ‘‘bay’’ on the north which
strongly suggests dark matter. There are much fainter patches north and
south of the main body. The nebula lies in a well-marked rift about 20’
wide and at least a degree long, extending across the plate in p.a. 20°; the
cutting off of the fainter stars is very noticeable. 0 s.n

A large, very coarse and sparse cluster, about 25’ in diameter. 0 s.n.

Vol. VIII, Plate 16. Moderately bright diffuse nebulosity filling, with -its
fainter extensions, an area nearly 16’ in diameter, surrounding a 7.3 magn.
star. A wide, irregular, dark lane crosses it from east to west. 0 s.n.

An exceedingly faint mass of diffuse nebulosity about 7’ in diameter; looped or
falcated structure. 0 s.n.

A very irregular mass of spiral type nebulosity filling an area about 6’ x 3.
Numerous almost stellar condensations. Rather faint. 40 s.n.

Planetary. 10 s.n.

Described as a stellar planetary. Search with the slitless spectroscope showed
no object of planetary type in this region.

Planetary. 0 s.n.

Vol. VIII, Plate 17. A bright, beautiful spiral 16’x 10’. No nucleus apparent;
many almost stellar condensations; of the general type of M. 33. 7 s.n.
2437 is a very large, bright, sparse cluster about 25’ in diameter, in which is

involved the planetary nebula 2438. 0 s.n.
Planetary. 0 s.n. .
Planetary. 0 s.n.

- An exceedingly faint, open, irregular spiral about 1!6 in diameter: There is a

very faint stellar nucleus, and a number of almost stellar condensations.
1sn. ’

A small, slightly oval spiral 1!2 long, with a faint satellite nebula as in M. 51.
59 s.n.

A spiral 1’ in length; sharp stellar nucleus, The main whorls are of an S shape,
with fainter whorls outside. ’

Discovered by Lohse, and noted in the N. G. C. as ‘‘Two neb, F, L, R, gbM,
Aa=42%"’, These are small and inconspicuous objects, and scarcely war-
rant the N. G. C. description. The s.p. object is an exceedingly faint spiral
perhaps 1’ long; the n.f. nebula is very small and faint, with an almost
stellar nuecleus; no spiral structure discernible. 4 s.n.

A fine, nearly round spiral 1!5 in diameter; moderately bright. It has a sharp
stellar nucleus; the whorls are rather open, and show a number of almost
stellar condensations. 22 s.n. :

This is not a cluster, as described in the N. G. C. but a bright, irregular
spiral, 57” x 44” in p.a. 167°. There is no true nucleus; a line of bright mat-
ter extends along the major axis to the s. It is perhaps a spiral consisting
of a single whorl, obliterated at the southern end by occulting matter;
this whorl gives it the appearance of an oval ring. It is astonishingly like a
planetary in-its general form, but observations by Messrs. Campbell and
Paddock with the 36-inch refractor have shown that its spectrum is con-
tinuous. Very bright; the brightest part is a condensation on the north-
west edge, which shows well in a 2m exposure. See Figure 6. 26 s.n.

A very marrow spindle 5 long in p.a. 17°. An edgewise spiral; the faint
nucleus is displaced to one side, and there is evidence of an absorbing lane.

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System
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5 DESCRIPTION— (Continued)
+18 46
I am unable to identify any of these objects. II 2274 is described as ‘‘pB neb
star with two spir branches’’; this appears to be three small stars almost
- in contact. Most of the others appear to be simply very faint stars. The
. region was carefully checked. Examination with the slitless spectroscope
shows no object with bright-line spectrum ifA this region. 0 s.n.
+18 49 J
420 ... = Praesepe cluster. Stars not nebulous with an exposure of 2, 14 s.n.
—15 48  Planetary. 1% smn.
+35 4 A faint, symmetrical, nearly round spiral 1!3 in diameter; whorls rather open;
the nuecleus is faint and almost stellar. 16 s.n.
+78 48  Described as vF, v8, F st close n. No such object exists in this position. There
is a small spiral (¢-type?) at 8h42m7 4 78° 58 with a faint star 1’ n.f.
478 36  Slightly oval; exceedingly bright at center. The main portion is about 1’ long;
outside are narrow, very faint spiral whorls; probably 4’ in extreme diam-
eter. Curious small ‘“hole’” on s. side, close to nucleus. 28 s.n.
+12 11  Bright, very sparse cluster about 16’ in diameter. 5 s.n.
451 41  Very bright, rather large nucleus, surrounded by bright nebulosity; farther
out, diameter about 0.7, is a strong, nearly perfect ring formed by the union
of two whorls; much fainter whorls outside this ring. 30 s.n.
+33 48  Vol. VIII, Plate 18. A moderately bright, greatly elongated spiral 10’ x1’
in p.a. 40°. Whorls rather patchy; there are strong evidences of absorption
effects on the n. side. See Abs. Eff. 16 s.n.
460 27 A rather bright oval 174 x 0!8 in p.a. 95°. Nucleus nearly stellar; a very com-
pact spiral, but spiral structure quite indistinet. 0 sm.
4+ 7 27 A fine, slightly oval spiral 2!1 long; there is a stellar nucleus surrounded by
relatively bright matter; outside this are faint, delicate, nearly merging
spiral whorls. 31 s.n.
+ 7 38 A bright patech of nebulosity 0!5x 0!2; nucleus fairly bright, but not stellar.
A very irregular spiral, much condensed.
—64 27  Exceedingly condensed cluster of faint stars. D. O. Mills Reflector, Santiago,
. Chile.
+51 24  Vol. VIII, Plate 19. A beautiful, very regular spiral, 6’x 16 in p.a. 152°.
- Nucleus almost stellar; central portions quite bright; whorls narrow and
compact. See Abs. Eff. 35 sn.
+20 32 A bright narrow oval 1!6 in p.a. 165°; faint nucleus; a compact spiral seen at a
small angle. See Abs. Eff. 15 s.n.
421 57 Vol. VIII, Plate 20. A beautiful, bright spiral 12’x5’ in p.a. 18°. Large,
confused nuclear portion containing five rather nebulous condensations.
‘Whorls rather open, showing numerous condensations. Traces of the ¢-type
formation. See Abs. Eff. 7 s.n.
432 18 A beautiful spiral 2’ long; somewhat elongated; nucleus almost stellar; the
two main whorls are somewhat irregular and patchy; moderately bright.
+32 23  An irregular oval 1'2 in length; an irregular dark lane passes down its middle
at one side of the almost stellar nucleus. No spiral structure discernible.
See Abs. Eff. . 29 s.n.
+32 36  Very small, round, bright; almost like a nebulous star; no spiral structure
discernible.
+68 22  Quite bright oval 3/2x1'1 in p.a. 33°, with clear-cut edges; numerous almost
stellar condensations. Structure quite irregular; probably a rather compact
and very irregular spiral. 1 sm.
+72 45 Slightly elongated; 3’ long. There is a bright stellar nucleus; the whorls are
quite condensed and rather patchy near the center, fainter and much more
open farther out. 12 s.mn.
+33 53 Rather bright; 6’x1’; faint nucleus. An irregular spiral with very eclearly
marked absorption effect on the s. side. See Abs. Eff. 41 sn.
+69 32  Vol. VIII, Plate 21; M.81. This very beautiful spiral is about 16’ x 10/, and

is too well known to require description. Short exposures show that the
nucleus is almost stellar. Central part very bright. See Abs. Eff. 10 san.

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System
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DESCRIPTION—(Continued)

A very patchy and 'irregular elongated mass, 7 x 1!5 in p.a. 65°, showing
numerous rifts; an irregular lane divides it approximately along the shorter
axis. It is possibly a very irregular spiral seen edgewise. Exceedingly
bright; the brighter condensations show easily in a 5™ exposure. M. 82.
See Abs. Eff. 9 s.n.

Very bright; fading out rapidly toward the edges; round, 03 in diameter,
structureless. )

Quite bright; 8’ x1’ in p.a. 167°; nucleus elongated and hazy; numerous con-
densations in the whorls. A nearly edgewise spiral, showing evidence of
absorption lane on the east. See Abs. Eff. 34 s.n.

Roughly oval; 3’ x 2’; nucleus double. The central portion is quite bright;
there are several ‘‘holes,’’ of which one near the center is crescent shaped.
Quite patchy and irregular; probably a very irregular spiral, though the
traces of spiral structure are very vague. 3 sm.

Vol. VIII, Plate 22. An exceedingly bright spindle 4’ x1’ in p.a. 45°, with an
almost spherical central portion; no stellar nucleus apparent in short ex-
posures. There are no traces of spiral whorls, but it is doubtless a spiral
of the Andromeda type seen edgewise. 16 s.n.

Described as ‘“*7 in photosphere 2’ or 3’ d’’. Probably non-existent. Was
unable to distinguish any nebulosity visually, and an exposure of 50m
showed no trace. 16 s.n.

Bright oval 1’ long in p.a. 45°; slight traces of spiral character.

A faint, patechy oval 1'5 long; probably an irregular spiral.

A nearly round, rather symmetrical and open spiral 8’ in diameter; numerous
almost stellar condensations. The nucleus is almost stellar and very bright,
showing well in 10m exposure. There is now no trace of the suspected nova
noted by Mrs. Roberts in 4. N., 4708, 197, 1914, 5 16” west and 1’ 58”
north of the nebula. The position given is far outside of the faintest ex-
tensions of this spiral. 2 s.n.

Bright, elongated nucleus, surrounded by bright matter 1’ in diameter, show-
ing spiral whorls. Outside this to a diameter of about 4/, very faint matter.
31 s.n.

Rather irregular, patchy spiral 4/ x1!7 in p.a. 55°. Nueclear portion oval and
quite bright. An absorption lane on the s.e. See Abs. Eff.

A beautiful, very regular, open spiral, nearly round, 6’ in diameter. The
nucleus is bright and almost stellar; numerous almost stellar condensations.
16 s.n.

A small, moderately bright, slightly oval spiral 0.7 long; stellar nucleus; most
of the matter is in one whorl.

Vol. VIII, Plate 23. A beautiful, moderately bright spiral 9’ x 3’ in p.a. 40°.
Small, almost stellar nucleus and numerous almost stellar condensations.
28 s.n. :

Slightly oval, 0!2 long; no structure discernible.

Small oval 0!7 long; bright center; no spiral structure discernible.

Vol. VIII, Plate 24. The bright stellar nuclei of this interesting pair are 138”
apart in p.a. 159°. Two nebulae close together, rather than a double nebula.
3226 is bright, nearly round, about 1’ in diameter; no spiral structure
discernible. 3227 is 3’x1!2 in p.a. 155°, a patchy, compact spiral without
clearly marked whorls. 25 s.n.

Planetary. 1 sn. = &

Coddington’s new nebula in Ursa Major, cf. Publ. Astr. Soc. Pac., 16, 123, 1893.
Exceedingly faint, scattered condensations covering an area perhaps 12" x 4’,
Probably an open, extremely faint spiral. 4 sn.

An oval 2’ long; nucleus very bright, and outer portions quite faint. Indis-
tinet traces of spiral character. 1 s.n.

A symmetrical spiral 4 x 1’ in p.a. 45°; nucleus bright and small; the whorls
are narrow, faint, and show no condensations. 4 s.n.

Bright oval 0!5 long; probably spiral.

Somewhat elongated; 0'3 long; mnot very bright; doubtless spiral.

Nearly round, 1’ in diameter; bright stellar nucleus. In the central portion,
about 0’4 in diameter, the whorls are quite bright, and compactly arranged;
the outermost whorls are very faint and well separated. 22 sm.

Coarse cluster. D. O. Mills Reflector, Santiago, Chile.

A rather open spiral 3’ x 1’5; nucleus faint and stellar; whorls rather faint. 1 s.n.

A beautiful, rather open, nearly round spiral. Nucleus is small and very
bright; the whorls show many almost stellar condensations. The diameter
of the main portion is 4/, but there are a number of small patehes in the
vicinity which may be more distant portions of the spiral. 20 s.n.

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System
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"DESCRIPTION—(Continued)

Quite faint; nearly round, 2'5 in diameter; stellar nucleus. A very open spiral
with numerous condensations, and some approach to the ¢-type at the
center. 6 s.n.

A beautiful object; nearly round; 3’ in diameter. The whorls are rather faint
and form an almost complete ring; a wide band of matter extends across
the nebula from one side to the other; an example of the ¢-type spiral.
The center is exceedingly bright, and of unusual structure. It is about 12”
in diameter, and appears trinuclear; the center of the disk is not marked by
any condensation, but on its periphery are two stellar nuclei, and a short,
very bright, slightly curved mass. 10 s.n.

Nebulosity around # Carinae; only a portion of this nebula is shown on the
plate. D. O. Mills Reflector, Santiago, Chile.

Nearly round; 2’ in diameter; a beautiful, rather bright spiral, showing across
its central portion of the band of matter characteristic of the ¢-type.
Nucleus bright, and stellar. Whorls are rather open and show a few almost
stellar condensations. I ecan not locate 3371 and 3373 in the positions
given. 30 sm.

A fine strong spiral; brightest part 2'6 long. Bright stellar nucleus; .the outer
whorl of the brighter structure forms a nearly complete oval ring; a much
fainter whorl outside this brings total length to about 7/. A clear-cut rift
goes in to nucleus on n.p. side. Reproduced in Publ. dstr. Soc. Pac., June,
1913, frontispiece. See Abs. Eff. 20 s.n.

2’ x 1/, with a rather large and very bright central portion; no spiral structure
diseernible.

This, with 3384 and 3389, forms a striking group, a right-angled triangle
whose shorter sides are 7’ long. 3379 is nearly round, 2’ in diameter; very
bright; no spiral structure discernible. 33 s.n.

A replica of 3379 except that it is more oval; 3’ long. Nucleus very bright
and elongated; no whorls can be distinguished, but it is probably a spiral
of the Andromeda type.

A fine, moderately bright, somewhat oval spiral 2’ long; quite irregular; num-
erous condensations; weak nucleus. See Abs. Eff.

A very narrow spindle 1/6 long in p.a. 82°. Nucleus nearly stellar and fairly
bright; it is displaced to one side of the central line, suggesting absorption
effects; doubtless an edgewise spiral. See Abs. Eff. 11 sn.

2/5x1’ in p.a. 70°; very bright center with an almost stellar nucleus; the
whorls are rather indistinct; are most prominent at the ends of the minor
axis, and fade out at the ends of the major axis.

2’ long, somewhat oval; a ¢-type spiral with a very bright, round nucleus. 9 s.n.

A small, rather regular, rather faint spiral, 1’ in diameter, with a sharp
stellar nuecleus.

A rather faint oval 0!8 long in p.a. 50°; a compact spiral with a faint nuecleus.

Vol. VIII, Plate 26. An irregular, patchy spiral 8 x1!5 in p.a. 84°; quite
bright. Has a faint nucleus and shows a number of condensations, three
of which are almost stellar; a star of magn. 11 near the nucleus. See
Abs. Eff. 35 s.n.

Planetary. The ‘‘Owl’’ nebula, Vol. VIII, Plate 27. 107 s.n.

A small oval, 0.3 long, with much brighter center; no spiral structure dis-
cernible.

Slightly oval; 1'3 longs quite bright at center, with an almost stellar nucleus;
indistinet traces of whorls, and evidence of an absorbing lane on the n.
See Abs. Eff. 4 sn.

0!5 in diameter; bright center and almost stellar nucleus; structureless.

Bright, narrow oval 1!8 long in p.a. 95°; no whorls distinguishable.

Nearly round, 1V in diameter; center quite bright and almost stellar; whorls
very faint and almost form a ring. 12 sn.

Vol. VIII, Plate 28. A beautiful, bright spiral 8 x 2’ in p.a. 174°. Whorls
rather indistinet, with one almost stellar condensation; bright, almost
stellar nuecleus. Absorption lane on the east. M. 65. See Abs. Eff. 26 s.n.

A faint, considerably elongated two-branched spiral, 1’ long. Faint, almost
stellar nucleus.

Vol. VIII, Plate 28. A very bright, beautiful, spiral 8 x2!5 in p.a. 180°..
Bright, slightly elongated nucleus; the whorls are somewhat irregular and
show numerous condensations. M. 66.

Moderately bright; 12/ x1!5 in p.a. 100°. There are no well marked condensa-
tions. A wide dark lane runs down its entire length; the southern portion
is the narrower and fainter. An edgewise spiral. See Abs. Eff. 19 s.n.

Described as ‘‘vF, vS, annular?.’’ A very faint small, oblong patch, perhaps
0!5 long; mot annular.
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DESCRIPTION—(Continued)

A rather open spiral 3’ x 1’ in p.a. 0°. Nucleus stellar, and appears displaced to
one side of the central mass because of a well-marked dark lane on the east.
The whorls show a number of very faint, almost stellar condensations. See
Abs. Eff,

A spiral 1’ in diameter. Whorls form a nearly perfect ring.

A slightly oval, rather patehy spiral 1!2 long; fairly bright nucleus.

A fine, rather open, nearly round spiral, 2’ in diameter. Stellar nucleus magn.

12-13; the two main whorls show numerous almost stellar condensations.
In addition to the four larger nebulae, there are many small nebulae on this
plate; one-sixth of these are clearly spirals. In the case of the smaller and
fainter objects it is, of course, impossible to pronounce as to their spiral
character, but the proportion of spirals is doubtless a much larger one.
69 s.n.

A moderately bright oval 0!8 x 0I5, crossed by a streak of brighter matter; a com-
pact ¢-type-spiral.

Faint and irregular; total diameter about 3’. Bifid; an edgewise spiral with
a wide absorbing lane. Fairly bright and sharp nucleus from which the
matter on the n.f. side extends in a faint fan. See Abs. Eff. 19 sn.

Vol. VIII, Plates 30A and 30B. A bright spiral 4/6x3!5 in p.a. 5°. Bright
stellar nucleus; whorls are somewhat irregular, open, and show many almost
stellar condensations. ¢-type at center. 18 s.n.

A moderately bright spiral 1.5 x 0;6, with most of the matter in a single whorl
which forms an irregular oval ring; almost stellar nucleus.

A fine, bright, nearly round spiral, 2’ in diameter; bright, almost stellar nucleus.
The two main whorls are rather open, and show numerous almost stellar
condensations.

A moderately bright, binuclear patch about 03 in diameter ( two very small
nebulae close together?).

A beautiful, nearly round, rather open and symmetrical spiral, 45 in diameter.
Stronger central portion, and an almost stellar nucleus. Many almost stellar
condensations. 39 s.n. '

A narrow oval 2’ long in p.a. 0°; large nucleus; an irregular spiral.

A beautiful, slightly oval spn'a] 7" in length. Bright, almost stellar nucleus,
whorls are rather open and show a number of faint condensations; the
central portions show traces of the ¢-type formation. 20 s.m.

A faint spindle 1’ long in p.a. 150°.

An exceedingly faint, narrow oval 2’ long in p.a. 160°. No spiral structure
discernible.

A moderately bright, very narrow edgewise spiral 4’ long in p.a. 70°. There
is a clear-cut dark lane down the middle in which is a star of magn. 12. See
Abs. Eff. 20 s.n.

A compact, rather faint, somewhat patchy oval 1/5 long; no nucleus apparent.
There is evidence of an absorption lane on the east. It is mot binuclear as
deseribed in the N. G. C. 42 s.m.

A narrow, bright spindle, 3’ long, in p.a. 176°, with a very bright, somewhat

enlarged center. Evidences of spiral character very indistinet, but it is
doubtless an edgewise spiral. 10 s.n.

A rather bright, slightly oval spiral 2 long. Nucleus almost stellar; numerous
almost stellar condensations in the rather open whorls.

A very bright narrow oval 4 x1’ in p.a. 83°. Nucleus bright, but not stellar.
Evidence of a short, curved, dark lane on the south. A spiral, though the
whorls are indistinct. The nucleus just shows in 2m on S23. 12 s.n.

A nearly round spiral 2’ in diameter. The outer whorls are rather open; the
center is occupied by compact, bright, somewhat irregular disk of matter
about 0.5 diameter; no true nucleus can be seen.

A fine, rather bright spiral 4’ x2’ in p.a. 122°. Very bright stellar nucleus.
There are numerous almost stellar condensations. It is a two-branched
spiral, and each branch is bifid. 15 s.n.

A rather faint, compact, regular spiral 3’x1’ in p.a. 95°. The whorls are
rather patchy; faint stellar nueleus, which just shows in a 10m exposure.
11 s.n.

A narrow spiral 6’x1’ in p.a. 18°. The whorls are distinet, but irregular.

Bright, rather large nucleus, considerably to the n. of apparent center of
the nebula; numerous almost stellar condensations. 12 s.n.
A fairly bright, rather irregular spiral 4’x1’ in p.a. 162°. Nucleus bright,
but not stellar; whorls uniform in texture showing few condensations. 16 s.n.
An open, patchy spiral 5 x 35 in p.a. 90°; shows numerous almost stellar econ-
densations and a very faint nucleus. The nebular matter is faint, and the
description ‘‘B’’ of the N. G. C. seems unwarranted.

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System
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DESCRIPTION—/(Continued)

Bright, small cluster 2’ in diameter. Probably of globular type.

The nucleus is almost stellar, very bright, nearly equivalent to 10 magn. This
is surrounded by a bright central portion which shows traces of spiral forma-
tion. Outside of this is a vacant ring. The outer whorls form an oval
2!6 x 1!6, and these are brightest at the ends of the major axis. It some-
what resembles the planetary type, and the observations of Messrs. Camp-
bell and Paddock show that the nucleus has bright lines in its spectrum.
It is undoubtedly a spiral, however. 40 s.n.

A small, rather bright spiral 1’ long, slightly oval. Nucleus bright and almost
stellar. Shows traces of the ¢-type formation in the central portions.

Faint, nearly round spiral, 0!7 in diameter. .

An open, elongated spiral 8 x 2’ in p.a. 150°. Bright stellar nucleus; numerous
almost stellar condensations. Absorption effects on east side. Figure in
Vogel I, No. 6 (Leip. Beob., Bd. 1). M.98. See Abs. Eff. 30 s.n.

A greatly elongated spiral 4/ x0!6 in p.a. 5°. Quite faint; there is a faint
nucleus, and evidence of an absorption lane at the east of the nucleus.
See Abs. Eff.

A faint, narrow spindle 2’ long in p.a. 120°; doubtless a spiral seen mnearly
edgewise.

A faint disk 0!2 in diameter; no structure disecernible.

A compact, moderately bright spiral 2’x1’ in p.a. 65°. Bright, almost stellar
nucleus; the whorls are somewhat patehy and irregular. See Abs. Eff. 26 s.n.

A very irregular aggregation of nebular matter and nebulous stars, which is
about 8 x4/, with the very faint outlying condensations. There is ap-
parently an almost stellar nucleus. The general appearance of the nebu-
losity is of the spiral type, but it is exceedingly irregular; not a nebulosity
of the diffuse type. Quite bright. 13 s.n.

A greatly elongated spiral 7/x 1’ in p.a. 18°. The central portion is very bright,
showing well in a 10™ exposure, nucleus is not stellar. Well marked evi-
dence of absorption lanes on the east. This, with 4206 and 4222, forms
an interesting group of three almost edgewise spirals in the same field.
See Abs. Eff. 41 s.n. :

A very irregular oval patch 0.7 long, with a line of brighter matter down its
center; moderately bright; no nucleus discernible. Perhaps a very irregular
spiral. 22 sm.

A fairly bright spiral 2/5x0/4 in p.a. 135°. Bright, almost stellar nucleus.
Absorption effect along the n.e. side. See Abs. Eff.

Edgewise spiral 3’ long in p.a. 60°; rather faint; no definite nucleus.

Non-existent.

Very faint; 10’ to 12’ long by about 2’ broad; p.a. 165°. A few faint con-
densations, but no discernible nucleus. Quite irregular; probably an
S-shaped spiral seen nearly edgewise.

Rather faint, nearly round, indistinet spiral 0.5 in diameter.

Faint oval spiral 0!7 long, with faint, almost stellar nucleus.

Vol. VIII, Plate 31. A fine, quite bright, edgewise spiral, 13’ x 09 in p.a. 50°.
An irregular dark lane runs down the middle. A few almost stellar con-
densations. Apparently no nucleus; though there is a star of magn. 14
in this position. See Abs. Eff. 10 sm.

This is a faint, almost linear strip of nebulosity 1’ x 0!1 in p.a. 110°; doubtless
the central portion of an edgewise spiral.

A rather faint spindle 12 long in p.a. 47°; spiral.

This is a small ¢-type nebulae with a fairly bright, almost stellar nucleus, and
a very bright ‘“cross-arm,’’ which gives it a Saturn-like appearance; this
line of matter is 0!5 long, and from its ends proceed very faint whorls.

Vol. VIII, Plate 32. A very bright, approximately round spiral 45 in diameter.
Nucleus almost stellar. There are two main whorls, rather open, which show
many almost stellar condensations. M.99. 47 s.n.

Narrow oval with brighter center, 0'8 long; traces of spiral structure.

Vol. VIII, Plate 33. With the very faint extensions this spiral is nearly
20’ x 6’ in p.a. 165°; very bright, elongated nuclear portion, on the west
of which is a short dark lane; there are numerous almost stellar condensations
in the two principal spiral branches. See Abs. Eff. 11 s.n.

Similar to 4257, but brighter.

Very bright; slightly oval, 16 long; large bright central portion, but no nucleus
or spiral structure discernible.

Moderately bright; nearly round; 0!5 in diameter; a small ¢-type spiral.
A faint spindle, 1!5 long; spiral. See Abs. Eff.
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DESCRIPTION—(Continued)

An oval 1’ long with bright central portion; some faint traces of spiral
structure.

An oval with bright center, 1’x 03, in p.a. 105°, probably a spiral. This is
near the center of a remarkable field which contains thirteen N. G. C.
objects, and eighty-one other small and faint nebulae. 81 s.n.

A fairly bright, compact spiral 1.6 x1’; bright, but not very sharp nucleus,
which is quite asymmetrically placed.

The main whorl of this spiral forms an elliptical ring 3!5x1’ in p.a. 95°
exceedingly faint matter outside brings the total length to mearly 8. Bright,
rather irregular matter in the vicinity of the nucleus, which is elongated
and shows well in a 5m exposure. See Abs. Eff. 17 s.n.

Nearly round; 0:3 in diameter, with an almost stellar nucleus; a spiral.

Nearly round, 1’ in diameter; central part very bright; no spiral structure
discernible. . C

A very bright oval 1!5 x 0!5; some slight indications of spiral structure.

About 06 long in p.a. 110°; bifid. See Abs. Eff.

Round, 0!3 in diameter; quite bright; structureless.

Very faint; slightly oval; 1’ long; faint stellar nucleus; probably spiral.

A faint spindle 08 long in p.a. 80°; spiral.

Slightly oval; 1’ long; a ¢-type spiral with a bright stellar nuecleus.

Bright spindle.1’ long in p.a. 125°, with almost stellar nucleus.

Vol. VIII, Plate 34. M.61. Nearly round; 6’ in diameter; very bright. A
beautiful spiral, with a very bright, almost stellar nucleus, and many almost
stellar condensations in its open, somewhat irregular whorls. 40 s.n.

Nearly round; rather bright; 1’2 in diameter. A ¢-type spiral with several
almost stellar condensations in its main whorls, which form a nearly com-
plete ring.

Rather faint; 2!4 x 0!5 in p.a. 170°. Nueleus and whorls indistinet. See Abs. Eff.

Vol. VIII, Plate 35. A bright, regular, nearly round spiral 5 in diameter.
Very faint stellar nucleus surrounded by bright, short whorls, forming a
central oval. The outer whorls are rather open, quite regular, and show
many stellar condensations. Two novae have appeared in this spiral.
M. 100. 15 s.n. )

A spiral of the ¢-type, 3.6 x 3/, with a bright, rather large nucleus. |

A spindle 2’ x 0’4 in p.a. 30°; very bright; no spiral structure discernible. 28 s.n.

Planetary. 4 snm.

Very bright; rouqd, 1’ in diameter. Center large. No spiral structure discernible.

Very bright oval, 4’ x2/; very slight traces of spiral structure. M. 85. 14 sm.

1!5x 05 in p.a. 25°, with a large, bright center. The northeastern end is bifid,
with a dark lane extending in to the nuclear portion; no lane is visible at the
other end. No whorls discernible.

0!8 x 0!4; bright center; no spiral structure discernible.

An elongated, rather irregular spiral 3/ x 0/4 in p.a. 90°. Nuclear portion fan-
shaped; an irregular dark lane along the major axis. See Abs. Eff.

An irregular spiral 18 x0’8. A bright, somewhat irregular streak lies along
the major axis in p.a. 100°. Most of the nebular matter lies at the ends
of the major axis, and there is evidence of absorption on the northern side.

There is nothing in just this position, though there are several small nebulae
near. The N. G. C. description accords best with a very small, moderately
bright oval 9’ n: and 2’ w. of 4389. 31 sm.

The inner and brighter part is 14 in diameter. Exceedingly faint outer
whorls make the diameter about 4.. The nucleus is large and very bright.
It is a good example of the ¢-type spiral; the cross-arm is bright and the
inner whorls extending from this nearly form a ring.

This appears to be an exceedingly faint, very large, and very irregular spiral,
covering an area about 8 in diameter; many almost stellar condensations;
no true nucleus. 27 s.n.

Very faint; 3’x0!5 in p.a. 88°; a patchy, irregular, edgewise spiral with an
irregular dark lane down the middle. See Abs. Eff.

Slightly oval, 2’ long; bright center, which is not stellar in short exposures;
no spiral structure discernible. 5 s.n.

Non-existent.

Patchy, quite irregular spiral 1!5x 0!5 in p.a. 10°. Fainter along its western
edge; no true nucleus. The position is for 4409, while the deseription ac-
cords with that for 4420; there is no object in the position given for 4420.
9 s.n.

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System
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DESCRIPTION—/(Continued)

Probably a faint, small oval with bnghter center and slight traces of spiral
character.

Moderately bright spiral 3’x1!5 in p.a. 20°. Some evidence of absorption
effects on the eastern side. A star of magn. 15 near the nucleus. See Abs. Eff.

2'x 05 in p.a. 18°; moderately bright center; no spiral structure discernible.

A “fairly bright spiral 3’x1’ in p.a. 80°; bright, rather large nucleus; a very
clearly marked absorption lane on the northern side. See Abs. Eff. 34 s.n.

Spiral 8 x1’ in p.a. 90°; nucleus moderatel¥ bright; whorls are vague and
indistinet; absorption effect on southern side.

A very bright and interesting object, filling a space about 3:5x2. It is of
exceedingly irregular structure, with many almost stellar condensations,
and a bright, nearly stellar nucleus. Of spiral type as to nebulosity, but
with very little evidence of spiral .

Quite bright; slightly oval, 03 long; no“piral structure discernible.

Faint oval 0.3 long; slight evidence of spiral structure.

Faint, narrow oval 0’8 long; no nucleus (hscermble, probably spiral.

Very small bright oval; almost stellar.

Rather faint 0.7 x 0!5; has a faint nucleus; irregular; the whorls form a nearly
complete oval ring.

The very bright nucleus is not stellar; shows well in a 3m exposure. Nearly
round, 2’ in diameter, fading out rapidly toward the edges. No structure
discernible, though spiral character is suspected near the center in the
short exposures. 28 s.n.

Slightly oval, 05 long; quite bright at center; no structure discernible.

Wearly round; 0!5 in diameter; bright, almost stellar nucleus. A star of magn.
15 is distant 11” in p.a. 352°. Structureless.

A faint oval spiral 1!8 x 0!9; faint, small nucleus; compaect, indistinet whorls.

Exceedingly bright; the sharp nucleus shows well in 5m exposure. The brighter
central portion is about 05 in diameter, and the total diameter about 2';
nearly round. No spiral strueture is discernible. A curious straight ray
lies in a gap in the nebulosity in p.a. 20°, apparently connected with the
nucleus by a thin line of matter. The ray is brightest at its inner end, which
is 11” from the nucleus. 20 s.n.

Vol. VIII, Plate 36. These appear to be physically connected; 4485 is a bright
irregular oval 1’ long. 4490 is 4’ x 18 in p.a. about 112°. Very bright, with
numerous almost stellar condensations; a very irregular spiral. See Abs.
Eff. 15sm.

Narrow oval 1!5x0/4 in p.a. 150°; moderately bright, almost stellar nucleus;
probably a spiral.

Nearly round, 0!4 in diameter; rather bright, almost stellar nucleus; slight
traces of splral character.

This objeet consists of two faint nebulae whose centers are 1’ apart. Both
are rather irregular spirals; the northern object is slightly oval, 15 long;
the southern (/5 in diameter, nearly round. There is no certain evidence
of any occulting effect due to overlapping. 15 s.n.

A narrow, almost linear strip of nebulosity 0'6 long.

Vol. VIIL, Plate 37. A bright, beautiful spiral 5 x 2!5 in p.a. 140°. Bright,
elongated nuclear region, including a bright, almost stellar nucleus. The
whorls are rather close, and show numerous condensations. 17 sm. '

Faint spindle 2’ long in p.a. 38°.

A fairly bright, very irregular patch of nebulosity about 1’ in diameter.

Faint, small, round, 0'8 in diameter; brighter center; probably spiral.

An exceedingly faint, irregular spiral, about 3’ x 2'.

Narrow oval, with brighter center and small nucleus, 1’ long; spiral.

10’ x1’ in p.a. 84°. Rather faint; an edgewise spiral with an 1rregular dark
lane down the middle. See Abs. Eff. 17 sa.

A spindle 05 long; brighter center; probably spiral.

5’ x1’ in p.a. 112°; very bright central portion with a somewhat elongated
nucleus, near which is a clear- cut, curved absorption lane. No whorls dis-
tinguishable. See Abs. Eff. 17 sa.

A fine, rather bright spiral 5 x1!2 in p.a. 70°; nucleus sharp; some evidence
of absorption effect on the north. A mnova appeared in this spiral shortly
before March 20, 1915. See Abs. Eff. 13 s.n.

Rather faint spindle 1’5 long in p.a. 160°; no nucleus discernible; doubtless
spiral.
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DESCRIPTION—(Continued)

Vol. VIII, Plate 38. A fine bright spiral 7/ x 1!8 in p.a. 122°. Bright nucleus;

two main whorls, with several condensations; evidence of a short curved
absorption lane near the nucleus. See Abs. Eff. 25 s.n.

A Dbeautiful, rather open, two-branched spiral, with a bright, almost stellar

nucleus. 6’x3 in p.a. 30°; two regular, well separated whorls, showing
numerous almost stellar condensations.

Planetary. 0 s.n.
15 x 05, with a round, very bright central portion; no nucleus or whorls dis-

cernible. 7 s.n.

\
Vol. VIII, Plate 39. A bright spiral 8’ x 2’ in p.a. 136°. Faint, almost stellar

nucleus; numerous condensations in the rather irregular whorls. 26 s.n.

Faint, indistinet spiral 2’ x 0!5 in p.a. 45°.
A spindle 1:2 long in p.a. 45°; the central portion is round and very bright; no

nucleus or whorls discernible.

Vol. VIII, Plate 40. 15/ x1!1; the largest and most beautiful example of an

edgewise spiral with dark absorbing lane. This runs down the central line,
just north of the nucleus, which is bright and almost stellar. P.a. 134°.
Several almost stellar condensations. See Abs. Eff. 51 sn.

Two rather faint spirals so close together that they overlap slightly. The

centers are 12 apart in p.a. 165°. The northern nebula is 2’x1’; the
southern 3’x1’. The northern nebula has a very bright, almost stellar
nucleus; that of the southern nebula is double. Both are rather open spirals
with many almost stellar condensations. There is apparently a .slight
amount of occulting effect, due to overlapping. See Abs. Eff. 42 s.n.

7 x 15 in p.a. 92°; very bright. A remarkable, slightly curved, clear-cut dark

lane runs along the entire length to the south of the nucleus; probably the
finest known example of this phenomenon. There are very slight traces of
spiral whorls. See Abs. Eff. 11 sn.

A bright, quite irregular and patchy nebula 3’x1’ in p.a. 116°; no nucleus

apparent. Evidence of absorption effect on the northern side. Doubtless
a very irregular spiral.

A very irregular nebula covering an area about 2!5 square. Many almost stellar

condensations. Quite bright. Of. spiral type; probably an exceedingly
irregular spiral. 8 s.n.

A small, rather faint, single whorled spiral 1’ in diameter, nearly round.
A faint, slightly oval nebula just n. of 4631; very indistinct spiral. 1!4 long.
Vol. VIII, Plate 41. Very bright; it is 12’ x 12 in p.a. 86°. Numerous almost

stellar condensations, and a very irregular absorption lane extending through-
out most of its length. A bright, irregular mass 1’ e. of the center of figure
may be the nucleus. See Abs. Eff. 15 sn.

Bright spindle 07 long in p.a. 130°; no spiral structure discernible.
Nearly round, 1’ in diameter; moderately bright, almost stellar nucleus; the

whorls form a faint ring.

A faint, rather compact spiral 2’ x 0.6 in p.a. 40°.
Nearly round, 2’ in diameter; a faint, rather patchy spiral, with an almost

stellar nuecleus.

2" in diameter, growing rapidly brighter to a very bright central portion, which

shows no true nucleus in short exposures; no spiral whorls discernible.

A very faint, slightly oval spiral 2’ x 1!5; nucleus faint and rather large; whorls

regular, but very faint.

A very faint, somewhat irregular spiral 3’x 12 in p.a. 125°. Faint, small

nueleus. Most of the matter is in .one whorl.

These form a single nebula, 9’ long by about 1’ wide, in p.a. 33°. The northern

end corresponds to 4567; is very bright; sharply curved, and shows several
almost stellar condensations. The southern half, southwest of the apparent
nucleus, is quite faint, as though obliterated by absorbing matter. De-
seription in 4656 in Bull. 219 in error.

0’2 in diameter; bright, round, structureless.
1’x0'4 in p.a. 95°. Very bright central portion; nucleus elongated and small.

Very slight traces of spiral character. 17 s.n.

Bright spiral 4 x 06 in p.a. 45°. Nucleus bright and elongated; numerous

almost stellar condensations. Well marked absorption effect on southeast
side. See Abs. Eff. 8 s.n.

Non-existent.
A rather faint oval 0!8 x 0!4; a compact, irregular spiral.
A rather faint spiral 3’ x2’; faint, almost stellar nucleus. Most of the matter

is in one whorl, which forms a nearly complete oval ring. 4 sm.
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N.G.C . 5 DESCRIPTION—(Continued)
4697 12 43.4 — 5 15 3 x0/7 in p.a. 68°. Bright, almost stellar nucleus; slight trace of spiral

whorls. 7 s.a.

4710 12 44.6 415 43  Bright, narrow spindle 3!5 long in p.a. 28°. Nucleus is very faint. There is a
curious irregular absorption lane extending along the middle for 05 on each
side of the nucleus. See Abs. Eff. 7 sn.

4712 12 44.7 +26 1 A faint spiral 2’x 0!8 in p.a. 170°; faint, almost stellar nucleus.

4725 12 45.6 426 38  Vol. VIIL, Plate 42. A beautiful spiral 5’ x4’ in p.a. 38°. Nucleus very bright;
the whorls are on the periphery of the nebula, there being none near the
center. A wide faint band of matter lies along the major axis of the nebula;
an excellent exemplar of the ¢-type spiral. Whorls show a. number of almost
stellar condensations. 19 s.m. ‘

4736 12 46.2 +41 40  Vol. VIII, Plates 43 and 44. M. 94. A beautiful objeet. From the very bright,
large nucleus spring many bright, closely packed whorls, forming a bright
inner oval 2’ x 1’5 in p.a. about 110°. These inner whorls show many stellar
condensations, whose sharpness and proximity to the nucleus would seem to
make this one of the most favorable examples known for the investigation
of motion in spirals. Fainter, closely packed, rather uniform outer whorls
bring the nebula to a size of 5/ x3!5. 17 s.n.

4742 12 46.6 — 9 55 1/ long in p.a. 80°; considerably elongated, with very bright round central por-
tion. No spiral structure discernible.

4747 12 46 9 426 18 A rather faint spiral 3’ x 0'5 in p.a. 30°. Irregular line of brighter matter along
the major axis, and evidence of an absorbing lane southeast of the nucleus.

4757 12 47.7 — 9 48 Narrow spindle 1’ long in p.a. 40°, with bright, small, central portion; strue-
tureless.

4760 12 47.9 — 9 57 Round; 05 in diameter; growing rapidly brighter toward the center; no spiral
structure discernible.

4766 12 48.2 — 9 49 Non-existent.

4781 12 49.2 —10 0 A moderately bright spiral 3’ x1’ in p.a. 110°; quite irregular and patehy; no
nuecleus. 15 s.n.

4784 12 49.4 —10 5 Narrow spindle 1’ long in p.a. 105°, with round bright nucleus; no spiral strue-
ture discernible.

4790 12 49.6 — 9 42 An irregular, slightly oval spiral 1’ long, with a fairly bright, almost stellar
nucleus.

4799 12 50.2 4+ 3 27 Nothing in this position. The N. G. C. description is ‘‘cF, 8, v8* att.”” There
: is a small, bright spindle at 12k 51m2 -3°19, with a star of magn. 15

s.f. 0!8.
48097 12 50.8 4+ 3 5 Two very irregular, elongated, faint patches of nebulosity; both are probably
4810¢ g p p

exceedingly irregular spirals. Their centers are about 40” apart in p.a. 170°.
The northern nebula is about 1’ long; the southern 0.5, and their major axes
are in position angles of approximately 60° and 160°, respectively. No cer-
tain evidence of any occulting effect due to overlapping. No nucleus dis-
cernible in either nebula. 17 s.n.

4826 12 51.8 +22 14  Vol. VIII, Plate 45. The central portion of this fine nebula is very bright, and
there is a bright, almost stellar nucleus. It is 8 x4’ in p.a. 110°. The
whorls are rather compact, and of very uniform texture, without irregulari-
ties or condensations. The most striking feature of this spiral is the some-
what irregular, but very clear-cut, absorption area on the mnorth of the
nucleus. See Abs. Eff. 2 sa.

........ 12 55 428 30 This region contains the most remarkable aggregation of closely packed small’
nebulae known to me. About thirty are eatalogued in this area in the N. G. C.,
and some twenty-five more are given in N. G. C. II. In reality there are
more than three hundred small nebulae in an area about 50’ x40/, a large
proportion of which are probably spirals. None of them are conspicuous
objects. They are so numerous that it is very difficult to locate those
catalogued in the N. G. C. with any certainty, except for a few of the
brighter objects. See figure 3. 304 s.m.

4951 13 0.0 — 5 58  Quite irregular; 1!2 long; binuclear.

4981 13 3.6 — 6 15 A small ¢-type spiral 1.5 long; stellar nucleus. .

5005 13 6.3 +37 36 A very bright spiral 5’ x1!5 in p.a. 68°; bright, elongated nucleus. The whorls
are somewhat patehy, and show a few condensations. Several well-marked
dark lanes on the s. See Abs. Eff. 17 sm.

5003 13 6.9 442 44 Faint; 2’x 04 in p.a. 30° N. G. C. R. A. wrong.

5014 13 7.0 436 48 A narrow spindle 1/5 long; brighter center; probably spiral.

5024 13 8.0 +18 42 A fine, bright globular cluster 10/ in diameter. M.53. 19 s.n.

5033 13 8.8 +37 8 A fine, rather open spiral 6’ x 3 in p.a. 175°. The nucleus is very bright, almost

stellar, and the portion near the nucleus is fan-shaped. The outer whorls
are rather faint, with a few almost stellar condensations. Well-marked
absorption effects on western side of major axis. See Abs. Eff.
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DESCRIPTION—(Continued)

Vol. VIIT, Plate 46. A bright, beautiful spiral 8 x 3’ in p.a. 98°. Has an almost
stellar nucleus. The whorls are narrow, very compactly arranged, and show
numerous almost stellar condensations. See Abs. Eff. 33 s.n.

This is not a planetary; its spectrum is continuous. It is about 0’5 in diameter,
of unusual structure. There is no nucleus; the nebula matter is arranged
in a three-branched effect, much like a short letter Y.

w Centawri cluster. Taken with the D. O. Mills Reflector, Santiago Chile; re-
produced in Vol. II of See’s Evolution of the Stellar Systems, Plate 1.

Vol. VIIL, Plate 47. The beautiful spiral M. 51 in Canes Venatici. Including
very faint matter to the north of 5194, scarcely visible in any of the very
numerous published reproductions, it covers an area about 12/ x 6’ in p.a.
approximately 30°. A sharp stellar nucleus in 5194, and the whorls show
a multitude of stellar condensations. The satellite nebula, 5195, has a bright,
elongated nucleus; its mnebulosity is of a more diffuse type, without dis-
cernible spiral struecture, and with several rifts which suggest absorption
effects. See Abs. Eff. 22 s.n.

A bright and unusually beautiful spiral 10’ x 8. The nucleus is 20” in diameter
and very bright; in a 2m exposure it shows as a faint disk with a bright
peripheral streak or whorl. A large number of almost stellar condensations
in the rather open whorls of this fine object. See figure 7. 18 s.n

A fine bright spiral 5 in diameter; nearly round. Very bright, somewhat
irregular nueclear portion; the two main whorls show numerous stellar
condensations. Rather open, two-branched spiral. 17 s.n. '

A fine bright spiral 3!2x1/4 in pa. 140°, Very bright, elongated nuclear
portion 0:3 in length, a confused mass of bright nebulesity involving num-
erous closely packed stellar condensations. Numerous almost stellar con-
densations in the two bright, open whorls.

Vol. VIII, Plate 48. M. 3. The main portion of this very beautiful globular
cluster is about 8 in diameter. 1s.n. '

A spiral 3’x 0.6 in p.a. 40°, with bright, rather small nueleus. The whorls are
very indistinet. 6 s.n.

A rather faint ¢-type spiral 1’ in diameter; nucleus is moderately bright.

0!5 in diameter, with bright center; no spiral structure discernible.

A fine, moderately bright, two-branched spiral 1’5 in total length. Bright,
almost stellar nucleus. See Abs. Eff. 23 s.n. :

A rather irregular spiral 2’x1’ in p.a. 0°; almost stellar nucleus. Wide dark
lane on western side.

Vol. VIII, Plate 49. M.101. This unusually beautiful spiral is about 16’ in
diameter. There is an almost stellar nucleus, with two bright condensations
very. close which give it a tri-nuclear appearance. The open whorls show
a multitude of stellar condensations. 5449, 5450, 5451, 5453, 5455, 5458,
5461, 5462, are simply brighter knots in the great nebula. 10 s.n.

A faint, indistinet spiral, slightly oval, 1’ long; faint, almost stellar nucleus.

4/x 016 in p.a. 170°; an elongated, bright, rather patchy spiral; no true nucleus.
5 s.n.
A rather faint, irregular spiral 2’ x 0’5 in p.a. 90°; rather bright stellar nucleus.
Absorption lane ‘down the middle. See Abs. Eff. 7 s.n.
Round; bright; 0:3 in diameter; structureless.
Edgewise spiral 6’ x 016 in p.a. 115; central portion is brighter, but no nucleus
is apparent. See Abs. Eff. 47 s.n.

Two small nebulae 0!5 apart in p.a. 75°. 5544 is 0!3 in diameter, with a bfight
stellar nucleus; no spiral strueture apparent. 5545 is a spiral 1’ x 02 in p.a. 70°,
with a small faint nucleus. Though nearly in line with the major axis of
5545, it does not appear that 5544 is physically connected with it. 10 s.n.

Round; 04 in diameter, with a very bright and rather large nucleus. A star
of about magn. 15 is projected on the southeastern edge of the nebulosity.

Faint, elongated spiral 1!5x 04 in p.a. 98°. Elongated nuclear portion; no
condensations.

Very bright oval nucleus; whorls make a faint oval 16 x 08 in p.a. 30° and
are considerably fainter at the ends of the major axis. Exceedingly faint
condensations. Moderately bright. 5 sm.

An exceedingly faint, slightly oval spiral 1’ long; 3/ n. of the N. G. C. position.

A rather faint spiral 1/5x 05 in p.a. 135°; rather compact; no definite nucleus.

A spindle 3’ x 04 in p.a. 152°; nucleus moderately large and quite bright; evi-
dence of absorption lane on western side. See Abs. Eff.

A rather bright, compaect, patehy spiral 2/6 x 1’ in p.a. 5°; bright, almost stellar
nucleus. A few rather hazy condensations. 15 s.n.
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DESCRIPTION—(Continued)

A fine, bright spiral 3’x1:5 in p.a. 42°. Nucleus bright, somewhat elongated,

almost stellar. The whorls are rather compact, with numerous irregular con-
densations. 14 sn

A small oval 0.5 long with bright center; no spiral structure discernible.

A compact, rather bright spiral 2’ x 1!5 in p.a. 165°. Bright nucleus; the whorls
are broad and unmarked by condensations.

A fine, nearly edgwise spiral 7/ x 0!8 in p.a. 170°; quite bright. Bright, elon-
gated nucleus. A broad dark lane runs along the spiral to the east of the
nucleus. Most of the nebular matter is to the west of this lane, there are
no prominent condensations other than the nucleus. See Abs. Eff. 18 s.n.

A very compact spiral 2’ x 1’; the nucleus is rather large and quite bright. The
broad whorls merge so completely that the disk is of nearly equal brightness
throughout; there are no condensations. 16 s.n.

A faint oval patch 04 long; no structure apparent, but doubtless spiral.

Nearly round; about 1’4 in diameter; very faint on the periphery, increasing
to a quite bright, almost stellar nucleus; no spiral structure discermible.
Nearly round, 0:5 in diameter; small nucleus; slight traces of spiral character.
A faint patch of nebular matter about 0!3 in diameter, showing a faint nucleus

and some evidences of spiral structure.

A very faint, nearly round, open spiral 1!5 in diameter; stellar nucleus; several
faint, almost stellar condensations. 12 s.n.

A minute oval 0!2 long, with an almost stellar nucleus; doubtless spiral.

There are two objects near this declination, one preceding, and the other follow-
ing the N. G. C. position. Both are very small, nearly round; no structure
apparent. )

Fairly bright center; oval; 16 long; spiral.

Almost stellar; no structure visible.

Slightly elongated; almost stellar; no structure visible.

Very faint spindle 0!7 long. There is no object in the N. G. C. place for 5841.
This nebula fits the descriptions F, S, E, though perhaps too faint to be
seen visually.

Round, 1’ in diameter; no structure apparent. Star at south does not appear
to be physically connected with the mnebula.

An elongated spiral 0.6 long; strong center; Andromeda type.

This is a faint but interesting ¢-type spiral. Stellar nucleus; nearly round
ring 2!2 in diameter formed by the whorls; a straight line of nebulous matter
across this ring, with faint, almost stellar condensations at the ends. 16 s.n.

Vol. VIII, Plate 50. Deseribed as a double nebulae in the N. G. C. 5857 is a
bright, compact, somewhat oval spiral 1’ long, with a bright, almost stellar
nucleus; whorls of uniform texture. 5859 is 2/6x06 in p.a. 130°; ap-
parently a ¢-type spiral seen at a considerable angle, with most of the
matter in one large whorl. The nucleus is almost stellar; there are a few
condensations. Moderately bright. 5 smn.

‘Minute oval pateh 0.2 long.

Vol. VIII, Plate 51. Very bright, 3’x1’ in p.a. 125°. No spiral structure
is discernible, but it appears to be a spiral of the Andromeda type seen
edgewise. Its most striking feature is a narrow, clear-cut dark lane along
the middle, making a slight angle with the major axis. See Abs. Eff. 37 s.n.

Almost stellar. :

A faint oval 08 long; probably spiral.

Vol. VIII, Plate 52. M.5. A beautiful, bright globular cluster; the main por-
tion is about 12’ in diameter. 4 s.n.

11’ x 0/6 in p.a. 156°, rather bright. A dark lane runs down the entire length;
nucleus hazy; a few condensations. 5906 is simply the strip to the west
of this lane. See Abs. Eff. 13 sn.

Very interesting and typical ¢-type spiral. Fairly bright nucleus, about which
is an oval 1’8 long, whose longer axis is crossed by a straight lane of matter;
from the ends of this oval spring the two main whorls of the spiral; other
fainter whorls are visible. Diameter about 5. Reproduced in Publ. dstr.
Soc. Pacfiic, October, 1912. 43 s.n. )

Small, faint, nearly round spiral 0.6 in diameter.

Slightly oval center with weak stellar nucleus; about this is a nearly cireular
ring 1’ in diameter. Of rather irregular structure; a spiral with some
traces of the ¢-type. 17 s.n.

A mnarrow spindle 2/5 long in p.a. 135°. Well-marked absorption lane effect
on the northeast side. See Abs. Eff.

Slightly oval, 1’ long. Center very bright, rather large, and without definite
nucleus; no spiral structure discernible. -
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DESCRIPTION—(Continued)

A fine spiral 4/ x2 in p.a. 5°. Bright, almost stellar nucleus; whorls rather
faint and narrow, but quite regular. 19 s.n.

A rather faint, nearly round, irregular, compact spiral 08 in diameter.

Very small and rather faint; perhaps a spiral.

Described as ‘“*7 in photosphere.’” Non-existent? No trace in an exposure
of 1h10m, 16 s.n.

Planetary. 14 s.n.

A fine, moderately bright spiral 3’x 16 in p.a. 60°. Elongated bright nucleus;
Lhorls are rather open, and show a number of almost stellar condensations.

s..

Very large diffuse nebulosity near »* Scorpii. This is exceedingly faint in an
exposure of 2h, and can doubtless be best recorded with a portrait lens
and very long exposure. 0 s.n

Planetary. 4 s.n.

Small, bright, globular cluster; the diameter of the brighter part is 3’. 5 s.n.

Two very small and faint nebulous patches whose faint nuclei are 15” apart. Not
planetary. 34 sn.

Bright globular cluster; the brighter part is 3’ in diameter; with fainter ex-
tensions about 8. 2 s.n.

Smgll spiral 2/ x 0!7 in p.a. 0°. Bright almost stellar nucleus; two main whorls.

s.q.

A rather bright spiral of S-shape, 1!8 long. The whorls are rather irregular,
with numerous condensations, which are not stellar. There is apparently
no true nucleus; there is a star of magn. 13 almost precisely in the place
the nucleus should occupy, but it seems to be a bona-fide star, and not an
almost stellar nueleus. 11 s.n.

Vol. VIII, Plate 53. M. 13, the Great Cluster in Hercules. 10 s.n.

A moderately bright spiral 2’ x 0.7 in p.a. 18°. Whorls are broad, patchy, and
indistinct. There is a star of magn. 13 almost precisely in the position the
nucleus should occupy; it does not appear to be a nebular nucleus, and is
probably simply projected on the mnebula.

Planetary. 5 s.n.

Vol. VIII, Plate 54. Fine globular cluster; central part about 2’; outer about 8
in diameter. Apparently somewhat less compact than most globular clusters.
0 s.n.

Bright, greatly condensed globular cluster 3/ in diameter. 26 s.n.

Fine, bright globular cluster; diameter about 8'; central brighter part about
2/, 0 sn.

Bright globular cluster, greatly condensed at center; this central part is 15
in diameter; main part of cluster 6. 0 s.n.

Planetary. 0 s.n

A small, comparatively faint globular cluster, 1!5 in diameter. 1 smn.

Rather faint, nearly round spiral 0.7 long; two-branched. Faint, almost stellar -
nucleus. A somewhat smaller, very faint spiral is 9’ n.

Planetary. 0 s.n. ’

The probabilities are that this is a small, faint, sparse cluster, although there

seem to be some traces of spiral formation. 0 s.n.

Bright globular cluster 3/ in diameter. 2 s.n.

Bright, unusually condensed globular cluster; cluster about 10’ in diameter; the
bright eentral portion 2. M.92. 24 s.n.

S-shaped ‘‘hole’’ or dark nebula. This remarkable object is about 22’ long;
would show better on plates taken with instruments of shorter focus. It lies
in a dense region; the object itself is almost perfectly blank. 0 s.m.

Small globular cluster about 2/ in diameter. 1% s.n.

This is not a nebula, but a rather sparse cluster of faint stars about 6’ in
diameter. From the division into two magnitude classes, it appears to ap-
proximate to the globular type. 0 s.n.

Planetary. 0 s.n.

A remarkable vacant region in the Milky Way southeast of § Ophiuchi. Shows

almost no stars in an exposure of 1h 50m. 0 sn.

Bright globular cluster, diameter 6’. 0 s.n.

A small, rather sparse cluster of faint stars, about 2’ in diameter. 0 s.n.

A nearly round, rather open, moderately bright spiral 2’ in diameter. Sharp,
elongated nucleus; a number of almost stellar condensations in the whorls.
39 s.n.

A faint, rather open cluster, 2’ in diameter; possibly globular; the fainter stars
form an apparently nebulous background. 0 s.n.
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NGO, . 5 DESCRIPTION—(Continued)
6439 17 42.5 —16 27 Planetary. 0 s.n.
6440 17 42.9 —20 19 A bright, very compact cluster, about 15 in diameter. There are distinct

traces of spiral formation, so much so that it was at first thought to be a
spiral nebula when found near the edge of a plate of a neighboring region.

. Cf. Publ. Astr. Soc. Pac., 30, 161, 1918.

6445 17 43.3 —19 59  Planetary. 0 s.n. ) .

6482 . 17 47.5 +23 6  Bright, round, 0!3 in diameter; very close to 11 magn. star; 17/ n.f. is a small,
faint spindle 1!5 long in p.a. 140°. 10 s.n.

6503 17 50.4 470 11 A fine bright spiral 5 x1’ in p.a. 125°. Rather faint, almost stellar nucleus.
Marked absorption effects on southwestern edge. Whorls are compact,
patchy, and indistinect. See Abs. Eff. 14 s.n.

6495 17 50.5 418 21  Round, 0!6 in diameter. Bright, rather large center; slight traces of spiral
character.

6499 17 51.0 418 24  Described in the N. G. C. as a small double star in nebulosity. There is a double
star in this position, but no surrounding nebulosity can be detected.

6500 17 51.6 +18 21  Slightly oval, 1:2 long. Bright, rather large nucleus; whorls indistinct. 16 s.n.

6501 17 51.7 +18 24  Nearly round, 14 in diameter. Bright, rather large nucleus; no certain evi-
dence of spiral character.

6514 17 56.3 —23 2 Vol. VIII, Plate 55. M. 20; the remarkable Trifid Nebula in Sagittarius. Very
bright diffuse nebula covering an area 24'x 20’, with remarkable dark lanes.
0 s.n.

6517 17 56.4 — 8 57 A very small cluster of faint stars; brighter center 0’2 in diameter; whole
cluster about 0:8. Of globular type? 0 s.n.

........ 17 56.6 —27 50 A wonderful example of a dark nebula, lying in a remarkably dense region

of the Milky Way. Discovered by Professor Barnard in 1883. Of rather
irregular contour, about 6’ x4’. The most striking portion of this object is
the roughly circular protuberance at the southwest corner; here the edges
are defined with almost perfect sharpness, and there is an astonishingly
abrupt transition from a region filled with faint stars to one absolutely
blank. At this point one can really ‘‘see’’ the sharp edge of the dark
body. On the eastern edge the transition is somewhat less abrupt. See

Abs. Eff. 0 s.n.

6520 17 57.1 —27 53 A coarse cluster of bright stars, located to the east of the dark nebula men-
tioned above.

6523 17 58 —24 23  Vol. VIII, Plate 56. M.8; the great diffuse nebulosity in Sagittarius; very

bright, and of wonderfully intricate structure; covering an area at least
50’x36’. 0 s.n.

6543 17 58.6 +66 38 Planetary. 16 s.n.

6537 17 59.3 —19 51  Planetary. 0 s.n.

6555 18 2.7 +17 35  Taint, slightly oval spiral 2’ long; rather patchy. 4 sn.

6563 18 5.5 —33 53  Planetary. 0 s,

6565 18 5.6 —28 12 Planetary. 0 s.n.

6569 18 7.2 —31 51  Small globular cluster 2’ in diameter. 0 s.n.

6572 18 7.2 + 6 50 Planetary. 1 s.n.

6574 18 7.3 414 58 Moderately bright, slightly oval spiral 1’ long. Whorls rather compact; almost

stellar nucleus. 6 s.n.

—19 6 Planetary. 0 s.n.

. —20 19 Planetary. 0 s.n.

........ 18 9.6 —18 14 Two dark nebulae, noted by Barnard in Ap. Jour, Deec., 1913. The larger
western object is about 14’ x 8, and the contrast between the dense Milky
Way region and the vacant spots is very striking. The edges are less clear-
cut, and the transition less abrupt than in the object at 17" 56m6. Pro-
fessor Barnard’s portrait lens photographs of these objects are reproduced
in Lick Obs. Publ., 11, Plates 54 and 55. 0 s.n.

6589 18 10.3 —19 50 Star of magn. 9 surrounded by faint diffuse nebulosity about 2’ in diameter.
A broad, very faint wisp is 5’ east and 2’ north, and is perhaps an extension
of the main nebulosity. )

6590 18 10.5 —19 55 A double star surrounded by rather bright diffuse nebulosity filling an area
about 2’ square, extending mainly to the south of the stars. There is a very
clearly marked ‘‘hole’’ in the nebulosity southwest of the southern star,
about 03 in diameter. There is very faint diffuse nebulosity about a star
14’ n.f. 6590. 6595 is non-existent as such; evidently identical with 6590.
0 sn. .

6618 18 15.0 —16 13  Vol. VIII, Plate 58. M. 17; the ‘‘Horse Shoe’’ or ‘‘Omega’’ Nebula. Very
bright, very large diffuse nebulosity, showing a wealth of detail, filling
an area about 26’ x20’. 0 s.n.

6620 18 15.6 —26 53 Planetary. 0 s.n.

6624 18 17.3 —30 24  Bright small globular cluster 2’ in diameter. 0 s.n.

6567 18
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DESCRIPTION—(Continued).

Bright globular cluster 4’ in diameter. M. 28. ~ 0 s.n

Planetary. 1 s.n. :

Moderately bright spiral 3’x1'1 in p.a. 40°. Faint hazy nucleus and several
hazy condensations in the compact and rather patchy whorls. 8 s.n.

Bright globular cluster 3’ in diameter. M.69. 0 s.n.

Description in Bulletin 219 in error; a small and relatively mconsplcuous
cluster; probably not globular.

A slightly oval ¢-type splral 17 in diameter. Nueleus fairly large and bright,
and the nebular matter in the diametral band is of moderate brightness.
The ring formed by the outer whorls is exceedingly faint. 11 s.n.

Planetary.

Planetary.

M. 22. A beautiful globular cluster, 12’ or more in diameter. 0 sn.

Rather faint spiral 2!5x0!5 in p.a. 170°. Very faint nucleus. Well-marked
absorption effect on eastern side; whorls compact and indistinet. See Abs.
Eff. 49 s.n.

M. 70. Bright condensed cluster 2’ in diameter; doubtless globular. 0 s.n.

Binuclear; the nuclei are 777 apart in p.a. 82°. Rather faint; no traces of

;}iiral character. Not a planetary; shows continuous spectrum 0:3 long.
s.n.

Described as a planetary. Search with the slitless spectroscope disclosed no
object of planetary type anywhere in this region.

Planetary.

M. 11. Bright, rather open cluster 6’ in diameter; not globular. 0 s.n.

Son(l)ewhat condensed cluster 2’ in diameter. Apparently not of globular type.

s.n. .

M. 54. Remarkably condensed globular cluster 2’ in diameter. 0 s.n.

Vol. VIII, Plate 59. M.57; the well-known Ring Nebula in Lyra. Planetary
See the sketch included in the paper on Planetary Nebulae. 5 s.n.

Planetary. 0 s.n.

Planetary. 0 s.n.

Not a nebula as described in the N. G. C. but a cluster of faint stars 1!5 in
81ameter Apparently not globular. An irregular rift runs in to the center.

..

Described as a stellar planetary. Search with the slitless spectroscope dis-
closed no object of planetary type in this region.

Planetary. 0 s.n.

Planetary. 0 s.n.

M. 56. Rather bright, condensed cluster 3’ in diameter. Probably globular. 0 s.n.

Fine ‘“hole’’ or dark nebula 10’ x 4.

Planetary. 2 s.n.

Planetary. 0 s.n.

Planetary. 0 s.n.

Planetary. 0 s.n.

Planetary. 0 s.m.

Planetary. 0 s.n.

Wolf-Rayet hydrogen envelope star; B. D. +430°, 3639, magn. 9.3 While the
spectroscope has shown the varying sizes of the monochromatic images of
this object, the direct photographs, ranging in exposure time from 10s to
30m, show no nebulous atmosphere about the star. This is probably due
to the fact that such nebulosity is too faint to show in the short exposures
and is masked by halation effects in the longer.

M.55. A fine globular cluster 10’ in diameter. The background of faint stars
is less dense near the center than in most clusters of this type. 4 s.n.

R Cygni. Exposure of 1" 50™ shows no nebulosity about this star at minimum;
cf. Espin, M. N., May, 1912. 4 s.n.

Fail31t, nearly round spiral 2’ in diameter. Whorls rather open; stellar nuecleus.

sn. .

Planetary. 4 s.n.

Planetary. 10 s.n.

Planetary.

Rather sparse globular cluster 5/ in diameter. 0 s.n.

Vol(.) VIII, Plate 60. M. 27; the ‘‘Dumb-bell’’ Nebula in Vulpecula. Planetary.

s.n.
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N.G.0. “ 5 DESCRIPTION—(Continued )
v 6864 20 0.2 —22 12  M.75. Bright, compact globular cluster 2’ in diameter. Greatly condensed at
center. 9 s.mn.
6879 20 5.9 +16 38 Planetary. O s.n.
6881 20 7.2 +37 7 Planetary. 0 s.n.
6884 20 7.2 +46 10 Planetary. O s.n.
6886 20 8.3 -+19 41 Planetary. 0 s.n. .
6888 20 8.8 +38 6 A moderately bright, irregular, érescent-shaped band of diffuse nebulosity 18
’ long; network formation. 0 s.n. '
6891 20 10.4 +12 26 Planetary. 0 s.n.
6894 20 12.4 +30 16  Vol. VIII, Plate 61. Annular nebula in Cygnus. Planetary. 0 s.n.
11 4997 20 15.6 +16 25 Planetary. 3 s.n.
6905 20 17.9 419 47 Planetary. 4 sm.
11317 20 18.2 + 0 20 Moderately bright oval 0:2 long; no structure apparent. Not planetary; shows

continuous spectrum. 0 s.n.
........ 20 21. Faint diffuse nebulosity 2’ in diameter about the star B. D. 441°, 3731.

........ 20 21.3 +42 4  Bright diffuse nebulosity of Pleiades type 2’ in diameter, surrounding the star
B.D. 4-41°, 3737.

6914 20 21.3 +42- 10 Irregular diffuse nebulosity 4’ x 3. 6 s.m.

-
+
'S
o
(=]

6927 20 27.8 + 9 33 Small spindle 05 long; rather bright, nearly round center.
6928 20 28.0 + 9 35 1/5x0'4 in p.a. 110°. A rather bright two-branched spiral, with absorption
lane on south side. See Abs. Eff. 18 sn.
6930 20 28.2 4+ 9 31 13x072 in p.a. 10°; rather bright small nucleus; doubtless spiral. 28 s.n.
6933 20 28.7 + 7 3 Non-existent.
v 6934 20 29.3 + 7 4 Bright globular cluster 3’ in diameter. 8 s.n.

: 6939 20 29.4 460 18 A coarse cluster of small stars, about 8 x 6'.

- 6940 20 30.4 +27 58 A very open, sparse cluster of stars of magn. 12-13. 0 s.n. .
6946 20 32.6 459 48 Vol. VIII, Plate 62. Faint, open, nearly round spiral 8 in diameter. Bright,

slightly elongated nucleus; many almost stellar condensations in the whorls.
5 s.n.

6951 20 35.8 465 45 Rather faint, symmetrical spiral 3!5 in diameter. Very bright, slightly oval
nucleus 0:2 long. ¢-type. 2 sn.

6960 20 41.5 +30 21 A wonderful object, over a degree in length, composed of bright filaments
like the ‘‘Net-work’’ Nebula. 0 s.n.

< 6981 20 48.0 —12 55 Small bright cluster 3’ in diameter; globular; comparatively open. 13 s.n.
........ 20 49 459 30 Dark object in Cephens. This irregular area is almost absolutely devoid of
stars. The general effect is better shown on portrait lens plates.
6995 20 53 +30 50 Vol VIII, Plates 63. The beautiful ‘‘Net-work’’ Nebula in Cygnus. 1°3 long.

Too large to be recorded in its entirety on a Crossley plate; there are fainter
. : extensions £o the south which are not shown in Plate 63. 2 s.n.

7000 20 55.2 +43 56  The great ‘‘ America’’ nebula; too large to be recorded by the Crossley Reflector,
except in sections. The ¢‘Isthmus’’ region is full of interesting detail and
shows a marked cutting off of faint stars on each side; the ‘‘Canada’’
region is a mass of diffuse nebulosity with no detailed structure and is of
little interest. 0 s.n.

........ 20 56 +51 30 The northern ‘‘coal-sack.’’ Of little interest with an instrument of this focal

. length. 0 s.n. .

7006 20 56.8 415 48 A compact cluster of faint stars 1’ in diameter. Difficult to determine whether
or not it contains nebulosity. It apparently has an almost stellar nucleus,
and certainly shows some spiral arrangement. 3 s.n.

7008 20 57.6 +54 10 Planetary. 0 s.n.

7009 20 58.7 —11 48 Planetary. 1% s,

7023 21 0.5 +67 46 Vol. VIII, Plate 65. An interesting mass of diffuse nebulosity 12’/ x 10/, sur-
rounding a star of magn. 7. The central parts are very bright, not ‘‘eF’’
as described in the N. G. C. Shows a wealth of structural detail. Marked
obliteration of fainter stars over an area 35 in diameter. 0 s.n.

7026 21 2.9 +47 27 Planetary. 0 s.n.

7027 21 3.3 +41 50 Planetary. 0 s.n.

7044 21 9.2 +42 5 A coarse, faint, rather irregular cluster about 4’ in diameter. 0 s.n.
7052 21 14.2 +26 1  Slightly oval; 0/4 long; much brighter at center; probably spiral. 2 sm.
v 7078 21 25.2 +11 43 M.15. A bright, unusually beautiful globular cluster 8 in diameter. 17 sm.
> 7089 21 28.3 — 1 16 M.2. Fine globular cluster 7/ in diameter. 8 sm.
115117 21 28.7 +44 10 Planetary.
v 7099 21 34.7 —23 38 M. 30. Bright globular cluster 5’ in diameter. 25 s.n.
7116 21 38.2 +28 27  Faint; binuclear; 0.6 long. 1 sn.

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1918PLicO..13....9C

JA3I2.00C

40

N.G.C.

7129

7133

7139
7142
7156

I15146

177

7180
7184

7185
7217

11434
7226
11442

115217
7280
---—17293
7309

7332

7333
7335
7336
7337
7338
7339

7340 .

‘7343

7354
7363

21

21
21
21

21

21

21
21

21
22

22

22

22

22
22
22
22

22
22
22

22
22
22
22
22
22

40.7

42,

42,
43.
49.

[N B B ) Ll

49.6

55.9

56.7
57.1

57.4

12.7

19.9
21.6
24.3
29.0

32.2
31.3
31.4

31.5
31.5
32.2
32.3
32.3
32.5

32.6

32.
32.
32.
32.
32.
33.
33.
34.

OO YO WD

[=2]

36.
38.7

65

-+65

+63
+65
+ 2

+-46

+52
+54
+53

+50
+15

—10

+52
+33
+33

+33
+33
+33
+33
+33
+33

+23

+33
+33
+33
+33
+33
+23
+33
+33

-+60
-+33

PUBLICATIONS OF THE LICK OBSERVATORY

16

57
52
20
55
33

28
38
21

15
26
27

28

26 -

51
54
57
54

17

56
58
51
54
16
53
33

46
29

DESCRIPTION—(Continued)

Bright diffuse nebulosity 5’ x 4/, involving five stars of magn. 9-10. The strue-
ture is quite irregular; there is a long curved quasi-whorl, but the nebulosity
is not of spiral type. 2 s.n.

Faint diffuse nebulosity about 3’ long involving two stars of magn 12. Per-
haps merely an extensmn of 7129.

Planetary.

Coarse, sparse cluster of stars of magn. 11-15, about 10’ in diameter.

Rather faint, compact, very symmetrical spiral; nearly round; 1’ in diameter;
faint, rather hazy nueleus. 4 s.n.

A very interesting mass of diffuse nebulosity surrounding a star of magn. 9.5.

The nebula shows a great deal of structural detail, including several dark
lanes, which are quite irregular. The nebulosity is about 10’ in diameter.
Very clearly marked effects of dark occulting matter are shown around the
nebula over an area about 16’ in diameter; the number of faint stars de-
creases very abruptly. First noted by Espin, 4. N., 3633. A photograph by
Wolf is reproduced in M. N., 64, p. 838, showing that the nebula is at the
end of a long starless rift which extends 2° west to a large mass of faint
diffuse nebulosity. The Crossley negative is reproduced in Publ. Astr. Soc.
Pac., 29, 94, 1917, Figure 2. 0 s.n.

Bright, compact, slightly oval spiral 3’ long in p.a. 80°. Nucleus rather large
and indistinct; no condensations in the whorls. 17 s.n.

Bright narrow oval 1’ long in p.a. 65°; slight trace of spiral formation.

Moderately bright spiral 5’ x1’ in p.a. 60°. Nuecleus bright, but hazy; whorls
show no condensations. Some evidence of occulting effect on the north.
See Abs. Eff. 21 sn.

Small oval with bright center; 05 long; no structure discernible.

-Vol. VIII, Plate 66. 2!5x2’ in p.a. 85°. Central portion very bright, with

an almost stellar nucleus. Whorls near center are very compactly arranged
next follows a vacant ring; outside of this is a faint, nearly perfect ring. 7 s.n.

A coarse cluster of stars of 12-15 magn. about 8’ in diameter. The branched
effect noted in the N. G. C. is not at all prominent. 0 s.n.

Not0 a nebula; a small, coarse cluster of faint stars about 2’ in total diameter.

s.n.

A sparse cluster of stars of magn. 12-16. Described in the N. G. C. as a cluster

of nebulous stars; can detect no nebulosity. 0 s.n.

Planetary. 0 s.n.

Oval; 0/4 long, with very bright, round center; perhaps a spiral. 1 s.n.

Remarkable helical nebula in Aquarius; planetary. 25 sm. :

This is a small nebula about 1!5 in diameter, of very unusual form. Has a
faint stellar nucleus; there are three fainter nuclei from which spring short
whorls; these are not arranged as in an ordinary spiral, but overlap. 10 s.n.

Nova Lacertae. Long exposure (1912, Sept. 13) shows no nebulosity. 3 s.n.

Nearly round, 0/4 in diameter; bright center.

Faint two-branched rather open spiral with almost stellar nucleus. 1’ in
diameter.

Moderately bright narrow oval 0!8 long; perhaps spiral.

1:8x 0:8; a faint, patchy spiral with hazy nucleus.

Very small faint patch; no strueture apparent.

Non-existent.

Non-existent.

Vol. VIII, Plate 67. A _fine bright spiral 95x2’ in p.a. 165°. Very bright,
elongated nuclear portion, within which is a bright, hazy nucleus. The
whorls show a number of condensations, not very sharp. See Abs. Eff. 27 s.n.

Bright spindle 2’x0!3 in p.a. 158°; very bright round center; slight traces of
spiral structure.

Oval 1’ x 05, with bright, almost stellar nucleus; probably spiral.

Faint two-branched spiral 0!5 in diameter; faint, almost stellar nucleus.

Non-existent ?

Faint spiral 1’ x 0.6, with bright, almost stellar nucleus.

074 in diameter; round, bright center.

Very faint patchy spiral 16 x 03 in p.a. 95°; dark lane down the middle.

Non-existent.

Modera{tely bright two-brancbed spiral 0.7 in diameter; bright, almost stellar
nucleus.

Planetary. 1% s.n. )
Faint, nearly round spiral about 0.7 in diameter. Almost stellar nucleus. 4 s.n.
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DESCRIPTION—(Continued)

Round; diameter 06. Stellar nucleus surrounded by a faint ring; doubtless
a spiral, though it strongly resembles a planetary.

0’5 in diameter; round; bright, almost stellar nucleus; perhaps spiral. 5 n.f.
-is a bright elongated patch 0:4 long; perhaps spiral.

Faint nearly round spiral 1’ in diameter; almost stellar nucleus of magn. 14.
‘Whorls are very faint and regular, giving a ring effect. 7 s.n.

Rather faint; round, 0!5 in diameter; small nucleus. The whorls form a faint
ring. 6 s.n.

An unsymmetrical oval ring 1’/ long in p.a. 95°, with several condensations and
an eccentrically placed, hazy nucleus; much fainter matter outside in major
axis. Appears to be a rather irregular single-whorled spiral. Moderately
bright. 12 sn.

These are very small, almost stellar nebulae, of no particular interest. 12 sm.

Described as ‘‘Long patch of F neby.’”’ Non-existent? No trace found in an
exposure of 2. 6 s.n.

Moderately bright, very compact, nearly round spiral 0!9 in diameter; almost
stellar nucleus.

Bright, rather irregular, compact spiral 2’ x 08 in p.a. 170°; small nucleus. 29 s.n.

Slightly elongated, 1’ long; very bright center; probably spiral.

2’x 05 in p.a. 125°, with very bright round center; no evidence of spiral char-
acter. 8 n.f.isa faint spindle 1’ long in p.a. 140°. 10 s.m.

Oval 0.7 long; very bright center.

2'x 0!3 in p.a: 95°; moderately bright. No nucleus apparent. Very irregular;
the most prominent feature is a bright band cutting across the nebula at an
angle of about 50°. Perhaps a ¢-type spiral seen at a considerable angle.

A moderately bright, nearly round, structureless patch of nebulosity 03 long;
probably spiral.

Oval 0’8 long, with very bright, round center.

© Vol. VIII, Plate 68. Bright; 3’ x2!5. Two-branched, S-shaped spiral, probably

the best example of this form. Faint, almost stellar nucleus; numerous
almost stellar condensations in the whorls. 6 s.n.

A very sparse cluster of very faint stars, about 4’ in diameter. 2 s.n.

Very faint; 6’ long by 06 wide in p.a. 45°. Has a very faint elongated or
double nucleus; is an irregular spiral seen nearly edgewise. 8 s.n.

2’x 0’4 in p.a. 82°. A moderately bright, indistinet spiral; no nucleus or con-
densations. Absorption effect on s. side. See Abs. Eff.

A moderately bright spiral 2/6 x 016 in p.a. 97°. No nucleus; a straight line of
matter proceeds to west from the center along the major axis. Apparently
a single-whorled spiral, showing a few rather hazy condensations. 11 s.n.

0’2 in diameter; slightly oval; structureless.

A replica of 7579.

A narrow spindle 0!8 long in p.a. 135°; moderately bright nucleus. A faint
double nebula is 1’ s.; it is not certain to which object the N. G. C. de-
seription applies.

A faint, slightly oval spiral 1’ x 0!8 in p.a. 90°; faint, almost stellar nucleus.
36 s.n.

A beautiful, moderately bright spiral 6’x1!6 in p.a. 150°. Bright nucleus;
whorls are narrow and rather compact. 12 s.n.

There is a group of four small nebulae at this point, and it is not certain to
which of the four the N. G. C. description is intended to apply. The two
southermost nebulae are small spindles 0.5 long, showing traces of spiral
structure. Th two nebulae at the north form an unusual combination. The
northern one is 0!3 in diameter; slightly oval; rather bright. 27” distant
in p.a. 130°, is a similar fainter nebula; a single curved whorl connects
the two mebulae. :

Rather faint; 9’ x1’ in p.a. 172°. An S-shaped spiral seen nearly edgewise;
rather patchy; a short dark lane down the middle of the central mass. See
Abs. Eff. 4 sn.

A very sparse, open cluster 16’ in diameter, of stars of 12-16 magn. 0 s.n.

Planetary. 3 s.n.

A moderately bright spiral 2/6x1’ in p.a. 15°. Nucleus indistinct; whorls
rather patchy and irregular. 13 s.n.

A nearly round, rather faint, open spiral of the ¢-type, 1!5 long. Bright stellar
nucleus. 6 s.n.
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DESCRIPTION—(Concluded)

Described as ‘‘ vL neby, surround star 7 mag.”’ Non-existent. No trace in an

exposure of 2" 10™, 0 s.n. :

- Bright elongated patch of nebulosity 0:3 long. It is trinueclear; perhaps a very

irregular spiral. It is 1’ beyond the longest whorl of 7753, and strongly sug-
gest a satellite nebula, as in the case of M. 51.

A rather faint, symmetrical, open spiral 2’5 long; slightly oval. Nucleus almost
stellar and three almost stellar condensations in the whorls. Perhaps con-
nected with 7752. 6 s.n.

Slightly oval; 05 in diameter; bright center; slight trace of spiral character.

Slightly oval; 1’ in diameter. Small, hazy nucleus. The whorls form a nearly
complete oval ring, and are quite faint. '

Rather faint ¢-type spiral 08 x 0/4 in p.a. 0°; nuecleus almost stellar.

Bright spindle 08 long in p.a. 20°; very bright round center.

Rather faint spiral 2’ x1’ in p.a. 175°. Nuecleus rather bright; whorls com-
pact. 25 s.n.

A sparse, very open cluster of stars of magn. 12-17, 16’ in diameter. 0 s.n.

No trace in an exposure of 2h. Probably can be recorded only in very long
exposures. Described as 30’ x10’. 8 s.n.

-Vol. VIII, Plate 70. 3’x 0!8 in p.a. 132°. Bright; no nucleus or whorls are dis-

cernible, but it .is doubtless a spiral seen edgewise. A remarkable, clear-

cut dark lane runs down its entire length. See Abs. Eff. 19 s.n.
Moderately bright spiral 3’x 05 in p.a. 44°. Small, hazy nucleus; a, number |

of condensations in the rather compact whorls. See Abs. Eff. 9 s.n.
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