FT893VNRAS, .- 547

92 Dr. Roberts, Photographs LIV, 2,

table placed beneath it and rotated one space to the left. The
arguments ‘00, ‘0L, . . . ‘99 are written above the top row, and
‘02, ‘03, - . - "9Q, '00, ‘01 below the bottom row. The vertical
arguments may conveniently be written on a slip of card and
applied to the cylinder when necessary.

On this cylinder is fitted a cylindrical sheath, capable of
sliding up and down and of slipping round the cylinder. The
length of the sheath is only 100 spaces, that is, half the length
of the cylinder. This sheath is moved up to the top of the
cylinder, so as to cover the upper half, and a zero mark is made
over the antilog. of "coco. Then thirty-eight windows are cut
in the sheath so as to disclose the thirty-eight day-numbers
called A, or, more precisely, so as to disclose the thirty-eight
antilogarithms of the logarithmic day-constants known as
log 4. Finally, arrows are drawn from window to window
showing the order of succession. Three other sheaths are
made in like manner for the sets B, C, and D.

In order, then, to obtain the thirty-eight quantities called ¢C
for a star whose log ¢ is, say, 9'2764, we have merely to shift
the ¢ C'*” sheath till its zero mark is in column 27 and row 64,
whereupon the thirty-eight windows immediately disclose the
thirty-eight required quantities ¢C ready to be transcribed with-
out either addition, interpolation, or the eye-wearying process of
selecting the right number from the rows and columns of a large
table. The number strikes the eye, without requiring to be
selected from its neighbours.

The decimal significance of the antilogarithms is, of course, not
given by the cylinder, just as an ordinary antilogarithm table does
not farnish us with the position of the decimal point. But the
value of the first quantity may be easily ascertained, and then
the decimal significance of the rest of the numbers may be
determined by keeping an eye on the differences, and by the
consideration that the ratio of any two c(’s is the same for all
stars.

Photograph of the Nebula B 1 168 Ursee Majoris.
By Isaac Roberts, D.Sc., F.R.S.

The nebula is in R.A. 1o 12m Decl, 41°5%' north, and
the photograph was taken on 1893 April 14, with an exposure
of the plate during 4 hours. The scale of the enlarged photo-
graph now presented 1s 1 millimetre to 24 seconds of arc.

The nebula is No. 3,184 in the New General Catalogue, and
2,052-2,053 in the General Catalogue. ' '

Sir J. Herschel, in the General Catalogue, p. 83, describes

2,052 as pretty bright, very large, round, very gradually brighter
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in the middle; and 2,053 as pretty faint, very large, round, very‘
gradually brxghter in the middle. ‘

Lord Rosse (Phil. Trans. 1861, pl. 27, fig. 13, and Obser'uatwns
of Nebulee and Clusters of Stars, p. 82) states that the preceding
part is probably a portion of a ring. “The nebulosity connect-
ing the three principal knots is very, very faint, but I have no
doubt of its existence. The faint branch followzng the bmght‘
nebulosity is more doubtful.”

The photograph shows this to be a very interesting spiral
nebula, almost perfect in outline. In the centre of the spiralis a
star of 14th to 15th magnitude, and around it are formed the
convolutions, each of whichis broken up into stars ; four of them
(omitting the bright star on the north side) are sharply defined,
and the others, which are numerous, appear to bein all stages
of development between very faint star-like patches and the
defined ordinary star images.

There is still nebulosity between some of the spirals, as well
as between the stars in the convoluations.

Several photographs of spiral nebul®e have from time to
time been presented to the Society, and each one of them shows
the spirals to be broken up into stars, or into star-like condensa-
tions, and I think the cumulative evidence thus bronght before
us amounts to a demonstration of the formation of stars by the
condensation of nebulosity, or by the aggregation of meteoric
or other cosmic matter.

Photograph of the Nebula W 1 zo5 Urse Majoris.
By Isaac Roberts, D.Sc., F.R.S.

The nebula is in R.A. ot 14™, Decl. north 51°:34/, and
the photograph was taken on 1893 April 12, with an exposure
of the plate during 3 hours and 30 minutes. The scale of the
enlarged photograph now presented is 24 seconds of arc to
1 millimetre.

The nebula is No. 2,841 in the New General Catalogue, and
1,823 in the General Catalogue.

Sir J. Herschel, in the General Catalogue, p. 79, describes the
nebula as very bright, large, very much extended in the direction
150°8’, very suddenly much brlghter in the mlddle equal to a
star of Toth magnitade.

Lord Rosse, in his Observations of Nebulwe and Clusters of
Stars, p. 75, states that it is like the nebula in Andromeda, with
the nucleus & little nearer the following edge than the centre.
I “think there is a small part of detached nebulosity which
seems to have a connection with the other,”” and he gives a rough
marginal sketch.

The enlarged photograph, and more clearly the negative,
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show the nebula to be a symmetrical ellipse, with a distinctly
stellar nucleus in the midst of dense nebulosity which surrounds
it. Outside this is a well-defined zone of faint nebulosity, and
then a broad ring, or zone, with little if any nebulosity in it.
Outside this, again, is a . very dense broad ring of nebulosity,
and a patch of very faint nebulosity extends beyond the ring at
the s.f. end.

The nebula is probably a circular or oval system seen in per-
spective elongated, and there are indications of condensations
of matter of the rings,

The nebula resembles, on a very small scale, the great nebala
in Andromeda, and the description given by Lord Rosse agrees

well with the photograph, though he could not have seen the
details which are there shown.

The Variable Spectrum of B L‘é/rw in the Region of F—h.
By the Rev. Walter Sidgreaves, S.J.

In the August number of Astronomy and Astro-Physics Mr.
Keeler has given us an interesting account of his experiences
of the variations of the spectrum of 8 Lyre. All observations
of progressive or recurring changes in the starry universe, made
with the great refractor at Mount Hamilton, are necessarily of
the highest value ; and those changes which are indicated to us by
the delicate linings of a spectrum band seem to have greater
claims upon the light-capacity of the great glass.

Mr. Keeler has drawn attention to the main difficnlty which
besets all eye observations of delicate changes, in his remark that
1t 18 necessary to preserve a faithful memory of an appearance
noted perhaps many days past. Photography, here, has the
advantage of presenting to the eye simultaneously both the past
and the present state of things. And, for this reason, Mr.
Keeler does not claim for his notes a value at all equal to the
photographic impressions of the spectrum of 8 Lyrce, obtained
with much smaller optical power. We think that he under-
rates the merit of his own work, and overrates the advantages
of the photographic records. That these are considerable
there can be no question. But it is not clear whether even
greater allowance has to be made for the photographic plate than
for the eye, under the diverse conditions of our treacherous
-atmosphere. '

We cannot claim for the spectrographic plates of B Lyrce
obtained at this observatory any such superiority over Mr.
Keeler's notes npon his eye observations at Mount Hamilton.
The star is only fairly within the working capacity of the
8-inch refractor on the clearer nights, and our recent examina-
tion of 45 plates shows that under these circumstances the
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