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OBSERVATIONS OF SOLAR PROMINENCES, MADE WITH THE SPECTROSCOPE,

FI8B7GOAMM.. 47F-."AC!

PosrrioN-AncrLes and Herenrs of SoLArR PROMINENCES, observed with the SPECTROSCOI:E, and Qnsmw,\:rxoxs of Bricnr LiNks in their
SPECTRA, made at the RoyAr, OBSERVATORY, GREENWICH, in the Year 1885.

Civil Time commencing at Greenwich Mean Midnight a?u_l 7'ccko.nin_7./ﬁ‘om o to 24 hours is ysc(l throughout. N )
Note.—The position-angles reckoned from the north pole of the Sun’s axis in the direction N., _E., S., \V.., N., are given for the two extremities of %he prominence.

The extreme height in seconds of arc is given for each prominence. Where the estimated brightness of any of‘the_bnght lines seen is given, the average
brightness of the line has heen estimated in terms of the brightness of the correspondlng part of the solf\r speetrum. The lines are usuall)_' fainter at the extremity
than at the basc. Where the estimated Lreadth is given, the average breadth of the ll.ne }.ms b?en CStll.YlD.tGd in terms of the. bre::dth’ ‘ot the_ corr?spondmg dark
line in the solar spectrum, except in the case of the bright line Dy, _the .breadth of which is esm_nated in terms of ghe dark line C. lh.e bright llnes.qre usually
narrower at the extremity than at the base. On each occasion t}_1e entire limb of tl}e St_m was examined ﬁls? on tl_le C line op]y, and the heights an‘d posxtlon:nngles
of the prominences were determined. If possible a second examination of tl3e entire limb was then mude_m which 'the entire spectrumn fror.n B_to I was ecxamined at
each prominence. The first time given for any prominence is the time when it was first seen ; the secopd time, the time of the second examination. .

The “ Half-prism ” Spectroscope with a train of two  half-prisms * was usp@ t.hrqughout. For viewing the prominences and chromosphere the snectros::‘ope is
reversed end for end, the :lit and eye-picce being interchanged, so that the pe_nc}l is incident on ‘the' Obl’lql.lc- face and cmerges at t'he perpendxculqr face. of each * half-
prism.” Thus the breadth of the spectrum-lines, considered as monochromatic images of the slit, is dlmlﬂlihcd, an(_] gr?,ater. purity (.)f spectrum is (Zl)talnud. In o::der
to view a prominence in its just proportions, the breadth can be afterwards magnified by means of a small *“ half-prism ” (dircct-vision) placed between the eye-piece
and ;ffiies};;%wement of 1 tenth-metre corresponds to a motion in the line of sight of 284 miles per second for the C line, of 361 miles for the b lines, and of
384 miles for the F line.

Observer, M.
s Position- . Height Brightness. Breadth.
g:;"lea“;‘:l‘;h ?ngle in Seconds of are. it REMARKS.
? rom ) R - 7 o
1885. Sun's Asis.| € | Dy| | F | ¢ | Dy || F | © b D, ||
a h m o ’ n ” ” ”
{ Feb. 21. 12. 50| 260.16 3, A Very bright prominence. Considerable detail.
257.18 ot vt
13. 10| 62. zg} 20 Straight jet.
6o. 4 . s 1
13. ol 55.28 } 26 Faint straight jet.
54.35 . .
+ The entire limb of the Sun was examined once with the
slit radial on the C line only.
4.12.36 | 301. 21 46 Tall faint prominence. Sun in much haze.
298. 36 .
12.35 224. 51 Partly detached. The Sun was in too much haze for
’ z'é 58 22 the prominence to be examined on any other line but
o C
Bright straight jet. &, and b, appear to be faintly reversed
:; 32 zg; gé fg 19 4| 3 3|3 AR for a heig%t of 5”. '
12. 28 273_ 16 ) e S P Y Y ¢ || Short bright straight jet.
278. 21 . . .
L16] 256. 21 2 " . Very bright prominence ; so bright that though the Sun
:: 22| 253.34 } 31 36 24| 13| 3 3 1 % E was in so much haze as to render the chbromosphere
invisible, yet the prominence could be readily seen. At
128, 22™ the height of the prominence was 34”, but the
sky was then very much clearer.
12. 46 14g. gg 26 | 26 1|2 3| 2 Faint straight jet.
146. 2
12. 43 ,‘35, 21 18 Faint straight jet.
135. 16 X
12. 41| 76.21 } 3 Nearly detached. Bending over towards the south.
3. 41
12. 40 ;o. gg } 26 A long low faint prominence.
64.5
+ The entire limb of the Sun was examined twice with the slit
radial. In the first search only the prominence at 254°
could be seen as the Sun was then in thick white haze.
Later the sky became clearer, but the Sun was frequently
again enveloped in the white haze, and only four of the
prominences could be seen on any line but C. Even
when the Sun was best scen, the limb was very unsteady.
The average height of the chromosphere was 8.
July 22.12.58| 319. 27| 46 1 Fine prominence, partly detached, and showing much
4 13. 31 312_ 42 1 3’5 55 3 3| 2 detail. It could not be made out on the F line.
13. 28| 307. 22 18 1 3| 1 . || Faint straight jet. The I line was displaced % tenth-metre
302. 42 18 | 17 70 3| % o 2 towards the red, indicating a motion of recession of
about 26 miles per second.
12. 55| 287. 10 18 _ The F line was displaced about § tenth-metre towards the
13, 25 27(75. 20} 22 | 2 9 & % 3 A 3 blue, indicating a motion of approach of about 26 miles
per second,
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:_L:: AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883. 3
S
! : Position | Height Brigh
! Greenwich . rightness. Breadth.
E: Civil Time, Angle || in Seconds of arc. REMARKS.
o 1885 Sun'’s Axis. | C l D, I " E| c|n| C|p, |un|w
L‘B': d h m o 7 ” " v | n
July 22. 13. 20| 263. 18} 14 14 |l 20 3 1 3| 3 3 Nearly detached. Bending over towards the south. The
—continued. | 254.50 [ || 14 g 4 jets at 256°. 17'—254°. 50’ and 254°. 17°—250°. 34’ are
part of this great prominence.
13.16| 256.17 LA P ol 1] 3|42 AEYERE Partly detached. The F line was displaced } tenth-metre
254.50 f || 21 To | 3 : towards the red, indicating a motion of recession of
about 19 miles per second. #; and b, were also reversed,
brightness {;, breadth 1o, height 5”.
13.12 :?4 ‘137 ;1. 24 24| 1 . . 1| o2 13 Bright straight jet.
50. 34
13. 6] 104.27 Ig 14 | 1| 1 1| 3 1 || &1 and &, appeared to be fuintly reversed, 5" in height.
103. 42 1 5
12.50| 75.29 21 19 18 1 1 1 1| 3 ' Prominence with two jets, one 18", the other 21 Ligh.
13. 4| 70.43 19 E E
13. 2| 46.18 ]| 14 14 12| 3 1 2| 3 . The T line was displaced 1 tenth-metre towards the blue
13.34| 43.47 (| 14 ° at upper part of prominence, corresponding to a motion
of approach of about 10 miles per second.
The entire limb of the Sun was examined twice with the
slit radial.
QOct. 7.11.21]| 252.29 43 1 Prominence with two jets.
11.37| 242.29 [ || 43 | 43 )3 o) & % ! !
11. 39| 257. 34} 38 A third jet further to the north had appeared since
242. 9 11k, 21m,
11. 19| 121. 22 traight jet.
11.32 , nq.gg} 19 | 22 90 3| 3% | &) 3 3 Straight je
11.18| 118.3 31 Straight jet.
11. 30| 116. 43} 29 | 29 290 1] 3} i 3 4 3 THgntIe
11,13} 97.34 ] 120 | o | 4 3 Very large prominence with brilliant veins of light on a
11.45| 8r.49f 72 | 4 To continuous but much fainter background. Though the
fainter parts of the prominence could be distinctly seen
on the C line, the very brightest parts could only be
made out with extreme difficulty on Dy and not at all on
F. The Sun was in considerable mist, which enfeebled
the blue end of the spectrum, but did not seem materially
to affect the yellow.
The measures on C and Dj were obtained by taking the
tallest and also one of the brightest jets of this promi-
nence. On Dj it could only be seen faintly. On F
nothing could be satisfactorily made out.
11.24| 37.49 22 26 1| 1 PRSY Faint straight jet. It was not made out on the F line.
11, 42| 35.34 (1 2 S| ° 2
The entire iimb of the Sun was examined twice with
the slit radial. No other lines were seen besides C, D,
and F, but the Sun was in much haze. The dark line
1474 K of the sky spectrum was not distinctly reversed,
but seemed faint or vanished entirely for about 2”in
height all round the limb.
Dee.  2.13. 316.16 || 22 1 Low prominence with three jets.
Naasatlas 2z 2|2 & 3| F 2] 3| ? P
12. 5!
12.52| 239. 31 22| o, PR Y 3l Narrow straight jet. The F line merely suspected. A
12. 58| 237. 31 22 5 small displacement towards the blue was noticed on the
C line of about } tenth-metre, indicating a motion of
approach of about 6 miles per second. The chromo-
sphere was undulating, and varied in height from 6”
to 9”.
12, 44| 71. lé 19 9| 2|9l 2| 3| £l 3| 3 1 || Narrow straigh jet.
70.1 19 g
The entire limb of the Sun was examined with the
slit radial.
Dec. 15.13. 2| 302.5 22 Faint jet.
13. 24 320. g 17 | 17 Sl d| 3| F|f) 4|3 ? ’
13. 21| 236. 29 } 17 4 PRI P Small jet. Not satisfuctorily made out on F.
13.35| 236. 9 10 :
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4 OBSERVATIONS OF SOLAR PROMINENCES, MADE WITH THE SPECTROSCOPE,
Greenwich Position . Heilgshtf Brightness. Breadth.
Civil Time, gﬂe in Seconds of arc. REMARKS.
1885. Sun’s Axis.]] C | D, , *gg4| F|l c| D |‘fz‘ Fllc|D |"§*| F
d b m o " " ” ”
Dec. 15.13.18]| 122.39 17 N 1
13. 30| 121.39 17 17| 5017 AR 3 Faint ot
. 35. 1 aint jet.
508] ana0f| || Bl H| B S| 4 y | Fointd
. Faint jet.
13. 8| 3o.19 19 19 19 PR s 3| 3 . j

. 29. 1 1

18.26 o : 9 9 The entire limb of the Sun was examined twice with the
slit radial. The sun was throughout in white haze, and
the limb boiled violently. Perhaps this would partly
account for the prominences being faint, and being only
traced a small distance from the limb. The dark line
1474 K in the spectrum of the sky was not distinctly
reversed, but was very faint for a height of 5” from the
limb all the way round, and the D lines, b, and &,, had
a similar appearance for a height of 2””. The chromo-
sphere was undulating, its average height being about
6”. There were several regions of the Sun’s disk that
were very noticeable in the spectroscope as presenting
the appearance of large diffused but faint spots. A
great number of lines were evidently slightly broader
and darker over these regions. The regions themselves
could be made out from the finder as slightly dusky
districts. The definition was not good enough to allow
of any very definite observations.
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OzeserVATION of the SPECTRUM of a SuN Spor made at the RovAL OBSERVATORY, GREENWICH, in the Year 1885.

Spot-Group No. 1716.
1885 July 6.

Two spots, f and d, were examined, the slit being so arranged that both were seen at the same time. The definition
was very bad, and the work of examination went on very slowly and not very satisfactorily, it being very difficult to
identify the lines, or to satisfactorily determine the amount of broadening. The spectroscope was first adjusted to the
part of the spectrum on the more refrangible side of &, and the two spots showed some slight but unmistakeable differences
in this region. The spot, f, which was circular with dark central nucleus, showed a very black spectrum, but with fewer
broadened lines than the other spot, d, the spectrum of which was not by any means so dark. The first spot, f, therefore
showed the greater general absorption, and the latter, d, the greater selective absorption.

On turning from this region, which is usually well-marked in a spot-spectrum, being the district in which the ¢ bhands
of 1880, November 27 were seen, to F a bright lozenge of flame was at once detected (13h 50m G.C.T.). It lay on that
edge of the nucleus of spot f which was nearest to spot d. Another lozenge was seen on C but of a different shape,
the bright lozenge on F being more extended in the direction of the length of the spectrum than that on C, but perhaps in
no greater proportion than that in which the breadth of the dark F line in the spectrum of the spot exceeded the breadth
of the dark C line. The dark C line was bisected right across the spot by a very fine bright line. Nothing of the kind
could be seen on the D, E, or 6 lines, nor could D; or 1474 K be detected as bright lines. But a faint point of light was
suspected on A 4918 and A 4919.

No such reversal could be detected on any line in the spectrum of spot d. Sweeping through the length of the spectrum
it became very evident that on this occasion the part of the spectrum first examined was the most barren which could have
been selected, the lines broaidened between D and 4 and between C and D, being both numerous and well marked. The
sky clouded over before they could be recorded.

The above observations were made by Mr. Maunder with the half-prism spectroscope mounted on the South East
Equatoreal. The spectroscope was used in the direct position, with a train of two half-prisms, giving under these conditions
a dispersion of about 80° from A to H. A power of 14 was used on the viewing telescope. Position angle of
slit 112° 30'.

The numbers of the spots are taken from the Photographic Results.
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MotioNs OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS

Measures of DiserLACEMENT of Linus in the Sprcrra of Srars, as compared with those of TerrEsriiaL EreMents, and CoNCLUDED MOTIONS
in the Live of Steirr, from OBservATIONS at the Royarl OpservArony, GresNwictr, in the Year 1885.

The day specified in the first column is the Civil Day, and the hours and minutes are those of Greenwich Civil Time, commencing at Greenwich
Meun BMidnight, aind reckoning from o to 24 howrs.

Note—The motion corresponding to the displacement actually observed may be inferred from the Concluded Motion by adding the Earth’s
Motion algebraically.

The “Half-prism” Spectroscope was used throughout. Each ¢ Half-prism ” is compound, and is composed of a flint “half-prism,” (i.e., the
half of an isosccles prism, cut by a plane perpendicular to the base,) and a crown prism, cemented on the emergent face, so as to form
the half of a direct-vision prism. With one such half-prism, a dispersion of about 184° from A to H, equivalent to that produced by
four flint prisms of 60° is obtained; and with a train of two a dispersion of about 80°% equivalent to that produced by sixteen flint
prisms of 60°.  One half-prisma was usually employed ; when tivo half-prisms were used the fact is stated in the “ Remarks.” "The dispersions
bave been inferred from measurements of the distance between &) and by as compared with the wave-length measure.

17" of the micrometer corresponds, with one ¢ half-prism” to 104 tenth-metres or 375 miles per second for the b lines, and to 7°g1 tenth-
metres or 304 miles per sccond for the I line; and with two “hall-prisms” to 21 tenth-metres or 77 miles per second for &, and to 1471
tenth-metres or 66 miles per second for F. .

17" of the screw for opening the slit corresponds to o'o1 ineh, or about 10",

The slit lies north and south when the reading of the Position-Circle is 5°.

The velocity of light has been taken as 186,660 miles per second, and the distance of the Sun as 92,250,000 miles.

The estimations of displacements have been made by éndirect comparison with the comparison-line, except where the contrary is expressly stated.
The displacement is estimated in terms of the breadth of the comparison-line.

The sign 4 denotes a displacement towards the red or a motion of recession, — a displacement towards the blue or a motion of approach.

|
Date, 1883, ) 1 Width Displacement. MD:::::’?D ofq grt):i:l (xlrc\dl\?:[lgls“;zr
g:':lclnlw:‘: % | Object. Line. S(;ift B | Mitesper | Second. REMARKS.
é Measured. | Estimated. [ Second. Measured. | Estimated.
h m r r
Feb. 3.21. 5(3 M | Aldebaran .... E‘ o'zgo +o'o§2 + %-, + 173 + 55| 4+ 103 | Spectrum steady. Star-line faint, but well
22. 5| ™ . o260 | +o00 + %51 +173 | + 88| + 158 defined.
22.15 | » | Sirius..... «..| ¥ | o0260| —0023 | — ;| + 79| —149 | — 189 | Spectrum very tremulous, and star-line ill-
22.20 | M ys I‘: o260 —o0d1 | — |+ 79| —173 | —189g defined. Repeated direct comparisons seemed
22.25 | M s 1*‘ 0260 —0036 | — L | + 79| —249 | — 2979 to show a slight displacement towards the
22.30 | M 5y I: o260| 40040 | + 5|+ 79| + 42| + 31 blue, but the two lines were evidently
;2. 35 .\; ys f‘ o'zgo —;0‘04; - % —i 79| —206 | — 189 nearly coincident.
z.40 | M | ,s " | 0260 4000 o 79| — 70| — 79
22.55 | M | Procyon...... I<‘ o260 -+0'010 o |+ 66| — 36| — 66 | Spectrum bright and fairly steady. Star-line
23. o| ™ vy ]1‘ 0260| —o049 | — } | + 66| —21'5 | — 286 fairly well seen. ) )
23.20 | M | Pollux .......| ¥ | o0260fj—0119 | — v | + 73| — 434 | — 40'4 | Spectrum fairly steady. Star-line very faint
23. 3;_) A - E: 0260 | —0'065 | — L + 73| —270| — 293 and difficult to see.
4. O. ; 51 m |Castor....ue.. % o'zgo —oog8 | — | + 2‘4 — 382 | — 41'5 | Spectrum fairly steady. Star-line dark, but
0.30 | M J . : : — 5 : ill-dlefi
0.35 | m | Moon ,.,. cerend| I 2'262 ig'gi? ° R - gg - il-defined.
o.40 | M ys I | o260 —o011 — 33
0.45 | M . ' | 0260 | —oro19 — 58
o.50 | M - k| 0260| +0'006 + 18
0.55 | M 5y ¥ | o260| —c'017 — 51
Position Circle, 186°.
Feb. 5.18.50 | »a | Aldebaran ... I‘: 0'130| +0'046 | -+ % | + 176 | — 36 | + 103 | Spectrum faint and somewhat unsteady.
19. o | M ’s Floi3ol+o048 | + | +176 | — 30| — 83 Star-line difficult to see.
19.10 [ M T ]s: o'130| 40156 + 3 + 176 | + 298 | + 289 S'tur-line very well seen. .
19.20 | M Rigel ........ %: o130| 40087 | 4+ 1 | 4+ 143 | + 1271 | + 89 | Spectrum bright and fairly steady. Star-line
19.25 | M R I 1 o130 40077 + % + 143 | 4+ 91|+ 89 fairly well seen.
19.35 | » |y Orionis ..... i*: 0130 40’016 o | 4+ 153 | — 104 [ — 153 | Spectrum bright and fairly steady.
19.40 | M - | 0130 —0029 | — 5 | + 153 | —24'1 | — 246
19.55 | m | Tawi.......| F | 0130| 40012 | + 71“:- + 1566 | —12°0 | — 63 | Spectrum fairly bright and steady. Star-line
20. 0| M s r‘ o'130 —0'122 — 3} + 156 | — 557 | — 62°1 diffused and somewhat difficult to bisect.
20.10 | M | 0'130| —0'0 — X + 156 | — 366 | — 466 :
20.15 | M ) :’, F | 0130 —0'063 - -':-"0- + 156 | — 360 | — 13'5 .
20,20 | M 2 0rionis «....f F | o130|—o142 | — 3 | + 144 | — 575 | — 516 | Star-line faint and diffused, observation very
20,25 | ™ sy F | 0130 +0035 o 4144 | — 38| — 14 difficult.
'
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[
S
i . Farth’s Concluded Motion
| Date, 1883, Width Displacement. - .| of Stars in Miles per
1 3 o ’ Motion in Seeond
'\:Grconlwxch E Objeet. Line. b(;ft o Miles per Hee ’_ < REMARKS.
1 Civil Time. b7 it. i
g': 8 Measured. |Estimated. | Second. 1\Icusurcd.‘Estimnted.! '
A— R
d h m r ! r
Feb. 5.20.30 | M |2 Orionis ..... F | o130, —00b2 | — % | 4+ 144 | — 332 | — 423
20.35 | ™ ys F | o130 40033 + % +ag4 | + 23| 4 42
20.46 | M | e Orionis ..... F | o130 —o040 | — 4l | 4+ 142 | —26°3 | — 23'5 | Spectrum fairly bright and steady. Star-line
20.45 | M s I’ | 0'130| + 0017 + V| F142 | — 91— 96 ‘ tairly well seen. ) )
20.50 | M | { Orionis .....| F | 0'130| —0080 | — % | 4 139 | —3&2 | — 371 | Spectrum very bright and steady. Star-line
20.55 | M ys I ! o130 40015 O | +139| — 93| —139 | fairly well seen by glimpses. o
21. o| M | « Orionis..... F | o130 —o122 | — & | 4126 | — 497 | — 3591 | Spectrum faint, but fairly steady. Star-line
21. 3| M Yy F | o130 +o0bo| 4+ L | +126| 4+ 56| + 60 very difficult to bisect.
21. 6 | M F | 0130| —o'117 -3 + 126 | — 481 | — 358
21.10 | M :; F | o'150| 40’019 + 45| +126| — 68 — 33
21.15 | M |y Geminorum .| F' | 0'130) —o'140 | — & | 4 120 | — 545 | — 585 | Spectrum bright. Star-line broad and diffused
21.20 | M ys I | 0130} —0'316 — % + 12'0 | —108'0 | — 86°3 at edges, but dark and fairly distinct. The
21,25 | M ’s F | o130 —0418 | — 1 + 12'0 | —139°0 | —104°9 star scemed to show a most remarkable dis-
21.30 | M . F | 0130 | —o0r201 - 2 4+ 1200 | — 731 | — 0678 placement towards the blue.
21.40 | ™ | Sirius........| ¥ | o130| —0c'150 | — & | 4+ 83| — 539 | — 548 | Spectrum bright and somewhat tremulous.
21.45 | M s F | 0130 —o*100 -1 + 83| —387| —393 Star-line very diffused and ill-defined. The
21.50 | M ys F | 0'130| —or121 — 4+ | 4+ 83| —450 | —548 dizplacement towards the blue was very
21.55 | M ' F | 0130 —0'079 — % |+ 83| =323 —393 strongly  marked. Direct  comparison
showed a very large and well marked
displacement.
22. 5| » | Procyon...... F | 0'130| 40033 + % | 4+ 72| + 28| + 21 | Spectrum bright and steady. Star-line faint
22.10 | M s g 0'120 4oo75 | + % | + 72| + 12'6 + 160 and diffused.
22,15 | M s 0130 | 40005 o | 4+ 72| = 57|— 72
22,20 | M s F | o130| —ow01g| — 1% | + 72| —130 | —165
Position Circle, 186°.
Feb. 7.19. o| ™ |BPersei...... F | o120 —0132| — % | 41774 | —575| — 686 ! Spectrum faint. Star-line faint, Measures
19.10 | M s F | o120|—00do | — % | + 1774 | — 326 | — 459 made with great difficulty and therefore
rough.
19.15 | M |« Persei...... F | o120| —0227 | — 1 + 160 | — 850 | —101°4 Spe(zt;?um faint. Star-line faint. Measures
19.20 | M ’s F | o120 —0160 | — 3 | 41600 | —646 | — 729 made with great difficulty and therefore
rough.
19.40 | M [ Aldebaran ....| F | o'120| 40226 | + % | 4+ 178 | + 509 | + 50°5 | Star-line faint and oniy seen by glimpses, but
19.45 | M 9 F | o1zo| 40130 | + 3 | +178 | + 2177 | + 334 when seen it appeared sharp and well-
deflned.
19.50 | M | Capella ......| F | o120 + 0016 0 | + 149 | — 100 | — 14°g | Spectrum bright and steady. Star-line fairly
19.55 | ™M F | o120 40086 4 L 14° 1z | 4+ 13 well seen.
22. o M :: F | o'120| 40021 + glv i [:2 -_I-_ 85| — 64
20. 5| M F | o'120| +0°'109 + + 149 | + 182 | + 278
20.10 | M | Rigel........ F | 0'120| —0'043 -3 + 145 | — 276 | — 359 Spectrum bright, but unsteady. The first
20.12 | M - F | o'120| +0'018 o + 145 | — 9o | — 143 two measures, although so discordant from
20,14 | M - F o120 40107 | + L | + 145 + 180 | + 140 the usual result and from the succeeding
20.16 | M ’s F | o'120| 40139 + 1 + 145 | + 277 | + 282 four, seemed satisfactory at the time. The
20.18 | M ’s F | o'120| 40166 + 3 + 145 | + 359 | + 282 star-line was however somewhat more
20.20 | M ’s F | o'120( 4-0"160 + 3 4+ 145 | 4+ 341 | + 282 steadily seen in the last four observations,
and particularly in the last three.
20.25 | M | y Orionis.....| F | 0’120 —0'030 | — 1 | + 157 | — 248 | — 32°8 | Spectrum fairly bright and steady. Star-line
20.27 | M 2y };: 0’120 —0'052 —_ 1131 + 157 | —309 | — 442 fairly well seen.
20.29 | M 9 0120 | —0'02 — v | F 157 | —2y2 | — 242
20.36 | M s F | o120 —0026 | — 5| + 157 | —236 | — 242
20.40 | M | B Tauri ,..... F [ o120|—0059 | — 2 [ 4 16'0 [(— 33'9) (— 30°1)
20.45 | M s F o120 —0116 | — % | + 16% [(—51:3)|(— 587)
20.50 | M ) F | o120 —00bo | — L | + 16'% [(— 34°2) {(— 44°3)
21.14 | M | Sirius........| F | o120} —0232 — % + 87 |(— 79'2)|(— 65°6)
21,18 | M s F | o'120| —0°281 — 3 + 87 [(— 94 1) |{(— 51°4)
21.22 | M 'y F|oi1zo|—o105 | — 3| + 87 |(— 406)|(— 343)
21.50 | M | B Aurigz ..... F | o120 —0187 | — 2 | + 136 |[(— 70'4) |(— 70'5)
21.58 | M . F | o'120| —0051 — L | + 136 |(— 291) [(— 42°1)
The sky clouded over before the measures of
B Tauri were obtained. The measures of
that star and of Sirius and 3 Aurigwe were
therefore obtained under very unfavourable
conditions, and should be rejected.
Position Circle, 186°.
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MoOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS

FI8B7GOAMM..47F-" AT

. Earth’s Concluded Motion
Date, 1885, Width Displacement. . . | of Stars in Miles per
Greenwich | % ) o Motion in Second. REMARKS
reenwic E Object. Line. : Miles per A 3
Civil Time. 8 Slit.
3 Measured. | Estimated.| S€¢0nd- | pepqured. | Estimated.
h m r r |
19.19.25 | M | Aldebaran ....| F | 0'163| +0'086 + 4+ 185 | + 75| — 1°1 | Spectrum faint. Star-line very faint.
19.35 | M ys F | 0163| 40217 | + + 185 | + 47°3 | + 340 .
19.45 | ™ | Moon ..... ¥ | 0163 | —0'054 — 164 The coincidence of the two spectra appeared
19.49 | M v, F | 0163| —c-020 — 61 perfect.
19.53 | m ’s F | 0163| —0'128 — 389
19.57 | M . F | 01163| 40042 + 1277
20, 0| M . F | 0163 | —0'031 — 94
Position Circle, 186°.
19. 11 | M | Aldebaran F |o114|+o164 | + § | 4+ 186 | + 312 | + 261 | Spectrum faint. Star-line faint. Star in thin
19.15 | M ’s F | o114| 40179 + 186 | + 358 | + 261 cloud. Observation rough. .
19.19 | ™ | Moon ...... F | o114| —o015 — 46 Third and fourth measures were considered
19-21 | X ’s F | o114 | 40014 + 43 rough. So far as could be judged frorr_x the
19.23 | M ys F | o'114| —0'095 — 288 comparisons the two spectra were perfectly
19.23 | M ys F | o114 | —0068 — 207 coincident, and the apparent filsplacement
19.27 | M . F | o114 | —0'006 — 18 was entirely due to uncertainty of the
bisection of the line in the Moon’s
spectrum.
19.36 | M | Rigel ...... F | o114 40107 + + 157 | 4+ 168 | + 141 Speqtmm very faint. Star-l'ine .faint, but
19.40 | M ys F |o114| 40184 | + + 157 | + 402 | + 290 fairly well deficed. Star in light cloud.
Measures rough.
Position Circle, 185°,
20. 5 | M | Capella .... b, | 0'175| 40040 + 3 +167 | — 17| + 56 Speg:trum bl‘ight,'but very unsteady. Wind
20.35 | M ys b, | 0175 | +0'152 + 3 + 167 | + 404 | + 279 high. Star-line in consequence very
difficult to observe.
20.50 | M | Aldebaran ....[ &; 0'175 | 40092 + 31 + 186 | + 159 | + 93 Spectrum very n.nsteady. Star-line fairly
21. 5| M ys by | o'175| + 0118 + % + 186 | + 257 | + 189 well seen by glimpses. .
21.10 | M | Moon ... b | 0'175| —o'c30 — 113 Moon spectrum very bright, and lines very
21.14 | M ys b, | 0'175| —o'041 — 154 well seen at times. Wind, however, still
21.18 | M ys b | 0'175| 40035 + 1371 high, and spectrum unsteady. ‘The coin-
21.21 | M 'y b | 0'175] 40011 + 41 cidence of the two spectra appeared
21.25 | M . by | 0'175| —0r002 — 08 perfect. )
21.40 | M |« Orionis b | 0175 | +0081 + +167 | +137 | + 163 Spectx:um very bright, but unsteady. The
21.50 | M v b, | 0175| 40122 | + + 167 | +29°1 | + 2779 b, line could be seen faintly, but distinctly
isolated from the band on which it stands.
22. 5| M | Pollux ..... by | 0'175| 40003 + 127 | — 116 | — 12°7 | Spectrum unsteady. Star-line exceedingly
22.20 | M ys b | 0'175| —o0r027 - + 1277 | — 228 | —23 faint, but _glimpsed satisfactorily at times.
22.35 | M |« Hydre.... b, | 0175 | —0002 + 30| — 38| — 3o | Spectrum faint and very unsteady. Star-line
22.50 | M ’s by | 0175 | 40065 + ] + 30| +214 | +193 seen with the greatest difficulty. Measures
very rough.
Position Circle, 185°.
19-27 | M | Aldebaran ....[ ; | 0’118 | +0'078 + ¢ + 186 | + 107 | + 83 | Spectrum bright'. Star-line well seen. Ob-
19.37 | M . b, | 0’118 40120 + % + 186 | + 265 | + 137 servation considered very good.
19.57 | u | Capella..... by | on18|+o137 | + 4 | +168 | + 346 | + 236 | Spectrum Dbright, but very unsteady. Star-
20. 1 M ys by | o'118| 40025 | + 168 | — 774 | — 87 Ilneshexceediugly faint.  DMeasures very
rough.
20.22 | M |« Orionis b, | 0’118 | +0'027 + {5 | +169| — 68| — 88| Spectrum exceedingly tremulous and also
20.32 | ) b, | o'118| 40130 | + & | 4169 | + 3179 | + 1777 faint, as light cloud was forming. The
bisections were difficult to obtain, and are
therefore rough,  The &4, line was seen
isolated from the dark band upon which
it stands, but not nearly so distinctly as
on February 23.
20.52 | a | Moon .... b, | 0'118| —0'031 — 116 Moon line seen very well. The coincidence
20.54 | M . b, | 0'118| —0'029 — 109 of the two spectra appeared perfect.
20.57 | M ys b | 0’118 —0018 — 68
20.59 | M 5y b, | 0’118 + 0021 + 7
21. 2 | M ’s b, | 0’118 ] 40011 + 41
21.22 | M | Pollux .... b | 0118 —0055 | — 4 | + 131 | —337 | — 400 | Spectrum unsteady, but bright. Star-
21.32 | M - by | o118 —0053 | — % | + 131 | —330 | — 400 line darker and more distinct than usual.
Measures difficult, but considered good.
Position Circle, 185°,
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:_L:: At THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1885,
5 S
Ig: Earth’s Concluded Motion
, Date, 1883, Width Displacement. Motion in | ©f Stars in Miles per
1 ; g . . otion in Second.
§. Greenwich g Object. Line.| of il REMARKS.
' Civil Time. 2 i Ties per
] ] Slit. y Second :
= > Measured. | Estimated. * | Measured. | Estimated.
d h m r r
Mar. 10.22.32 | N | Aldebaran ....| & | o'142| +0'139 | + & | 4+ 181 | + 341 | + 309 | Spectrum unsteady. Star-lines distinct and
22.41 | N . by | o142 40178 | + % | 4181 | + 487 | + 472 sharp.
23.10 | N | Capella.......| & | 0'142| 40021 o | + 172 | — 93| — 17°2 | Star-line very faint.
23.15 | N ’s b | o142 +oo070| + 3 | +172| 4+ o1 | + 73
Position Circle, 185°,
Mar. 11.22.50 | M | Pollux .......| & | 0'125| —0042 | — } | 4+ 159 | — 317 | — 36'3 | Spectrum tremulous. Star-line fairly well
23, 5| ’s b | o125 —oo11 | — 5| + 159 | — 200 | — 241 seen.
23.25 | M |« Hydre...... b, | 0125 | 40057 | + + 76| 4+ 139 | + 129 | Spectrum faint and tremulous. Definition
23.40 | M s b |o125|to012 | + P |+ 75| — 30| + o7 fair.
23.45 | M |y Leonis...... by|o125| +or14 | + % | + 74| + 354 | + 334 | Spectrum fairly steady. Star-line faint, but
12. 0.10 | M ys by| o125 +0048| + % | + 74| + 106 | + 130 seen well by glimpses.
0.25 | M | e Virginis.....| & | 0'125| —0'008 | — & | — 51| + 21| — 31 | Star spectrum and line both faint.
0.35 | m . b | 0125|0021 | + & | — 51| 4130 | + 167
0.55 | M | Arcturus ..... by | 01256 —0065| — & | — 82| —'162 | — 18'g | Spectrum bright, but tremulous. Star-line
1. 5| M . by | o125 —0045 |. — 3 | — 82| — 87| — 81 faint.
Position Circle, 185°.
Mar. 12.21.17 | ¥ | Capella....... by | 0161| 40140 | + & | + 171 | + 355 | + 359 | Spectrum bright and steady. Star-line
21.22 | N . b | o161 | 40135 | + & |+ 1771 | + 336 | + 359 tolerably distinct. Slight tremor occa-
21.26 | N s byl o161 4oxnr | 4+ 2 | + 1771 | + 246 | + 252 sionally, due to wind.
22.42 | N | Aldebaran ....| &, | 0161| 40087 | + % | + 1779 | + 148 | + 174 | Spectrum faint and tremulous. A rough
observation.

Position Circle, 185°.

Mar. 14.20.25 | M | Sirius........ F | 0158 —oo11 | — o5 | + 136 | — 169 | — 18'5 | Direct comparison showed only a very slight
20.30 | M ' F o158 —0033 | — 5| + 136 | —236 | —234 displacement towards the blue, scarcely
20.35 | M . F | 0158 | 40008 o | +136| —112 | —136 sufficient to be detected.

20.40 | M s F |o158|—o0067| — % | +136| —340 | — 380

20.45 | M s Floi158|—o0218| — % | +136| —279| — 381 | Two prism train employed. Spectrum

20.50 | M ’s F loi58|—oy76| — 2 | +136 | —44'9 | — 528 tremulous, but bright. The star-line ap-

20.55 | . F | 0158 | 40232 + 1 | +136| + 16| + 109 peared as a very broad diffused band, with

2, o| M v F 10158 —003g | — 5| +136 | —162 | —234 no definition of the edges.

21. 4 | M | Procyon......| F | 0158| +o0'015 o | +155| —10g | — 155 | Spectrum bright and steady. Star-line

21, 6 | M ,s F | 0158| —o0029 | — 5| + 155 | —243 | — 253 unusually well defined.

21. 8| M ’s F | o158 —oc4b6| — % | +155 | —295 | — 294

21,10 | M s F | 015840008 | + o | +155| —131 | — 106

21.15 | ¥ | Pollux ..... ool F | 0158| —0023 | — 3% | 4+ 163 | — 233 | — 21°2 | Spectrum bright and steady. Star-line faint.

21.20 | M . F | 0158| —0030 | — & | +163 | — 254 | — 261

21.25 | M ' F [o0158|—0058 | — % | +163| — 339 | — 302

21.30 | M ys F lo158| —co11 | = 5| +163 | —196 | — 212

21.35 | m | Castor....... o F | 0158 —0128 | — % | + 167 | — 556 | — 655 | Speetrum bright and steady. Star-line broad

21.40 | M ’y F | 0158 | —00bo | — L | + 167 | — 349 | — 362 and diffused, and therefore difficult to

21.45 | M s F | 01158 40039 + 1 + 167 — 49| + 28 bisect. It seemed, however, better defined

21.50 | M v Flo158|—o143| — 1 4+ 167 | — 601 | — 655 than usual, and there was an unmistakable
displacement towards the blue.

22. o| M |Regulus......| F | 0158 | —0008 | — | + 83| — 107 | — 181 | Spectrum bright and steady. Star-line fairly

22. 5| M 'y F [o1538| —0041 | — % | + 83| —207 | — 222 well defined.

22.15 | M |B Leonis......| F | 0158 | +o11g| + % | + 14| + 347 | + 23'0 | Spectrum bright and steady. Star-line dark,

22,18 | M 9 Floi158|—o0088 | — 1 | 4+ 14| —281| — 2079 very broad and ill-defined at edges. Dis-

22.22 | M s F loi158 —c503 | — L+ | + 14| —3207 | —258 placement evidently small.

22.25 | M s F lo158|~o127| — % | + 14| —400 | — 339

22.30 | M |Spica ...... ool F o158 —0138| — 4 | — 86| — 505 | — 57°4 | Spectrum faint and very tremulous. Star-

22.35 | M ’y F |o158| 40027 | + 5| — 86| — o4 | + 12 line faint and very badly defined. Measures
very rough.

22.40 | M | Arcturus .....| F [ 0158| —o121 | — § | — 75| — 442 | — 493 Spethum %right, but tremulous. Star-line

22.50 | M s F | 0158| —0'137 -4 | = 75| —491 | — 563 faint. Definition poor.

For the first four stars observed the definition
was exceptionally good ; after that it grew
rapidly worse.

Position Circle, 185°.

Mar. 27.20.55 | ‘N | Sirius...... o] F | 0r105| 4+0'036 + 3} 4+ 141 | — 32| — 36| Spectrum faint and tremulous. Measures
21. 5| N 2y F | 0105 | —oror1 o | +141 | —174 | — 141 made with difficulty.

GreENwIcH OBSERVATIONS, 1885, 5B

N
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%:/ 0 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
<'_I
E
1
. Earth’s Concluded Motion
g: Date, 1885, . Width Displacement. | pro.. . | of Stars in Miles per
~ Greenwich 8 Object. Line.| of . Second. REMARKS.
&1 Civil Time. 5 Slit. Miles per
= 3 Measured. | Estimated.| S5¢¢00d- | yeqsured. | Estimated.
d h m r r
Mar, 27.21.20 | N | Procyon...... F | o105 —0057 | — % | + 1770 | — 343 | — 355 | Spectrum much brighter than that of Sirius.
21.25 | N . F | o105 —0054 | — 4 | +170| —334 | — 317 Star-line fairly distinct.
21.45 | N | Castor ....... F | 0103 ] 40006 [} + 178 | — 160 | —17°8 Star-line broad and diffused.
21.50 | N F | o105 40069 | + % | +17°8| + 32| 4+ o7
21.55 | N :; F | 0’105 | 40003 o | + 178 —16g| — 178
22. 8| N~ |Moon ........ F | 0'105| o011 + 33
22.10 | N ys F | 0105 | —o0'004 - 12
22,13 | N . F | 0'105| —oro12 — 36
22.17 | N yy F | 0'105| —oro10 — 3o
Position Circle, 185°.
Apr. 18.21.20 | M | Regulus...... F | o162 0145 + 2 + 159 | + 281 | + 21'8 | Definition exceedingly bad.
21.28 | M ’s F | 0162 | 40005 o | +159 | —144 | — 159
Position Circle, 185°.
Apr. 21.21.50 | ™ | Pollux ....... 21 0230 —o0013 | — | + 178 | — 22°7 | — 27°5 | Spectrum bright, but very tremulous.
22. 5| M , | 0°230| —0'016 - £ + 178 | — 238 | — 275
22.10 | M | Moon ” ...... b, | 0'230| 40016 T + 60 The coincidence of the two spectra appeared
22.13 | M b, | 0'230| 40013 + 49 perfect.
22.15 | M :: b, | 0°230| —0028 — 105
22.17 | M vy b | 0230 | —o0024 — go
22.20 | M . b, | 0'230| 40001 + o4 . .
Position Circle, 180°.
Apr. 29.22. o | » |¢ Virginis.....| &; | 0088| —0'034 | — } | + o1 | —21-g | —282 | Spectrum faint and tremulous. Star-line
22.10 | M s by | 0088 —0013 | — & | + 91| —140 | —167 . faint and difficult to see. »
22. zg M | Arcturus...... gl 0088|—o0131 | — ¢ | + 46| —538| — 503 bpﬁcttirum exceedingly tremulous. Definition
22.2 M 1 | 0’088 | —o0w015 | ~ 1 | 4 46| — 177 | — 300 ad.
22.30 | M | Moon ........ 11:1 0'088 | 40010 ’ + 338 The :foincidence of the two spectra appeared
22.34 | M 1 | 0°088 | —0*006 — 22 pertect.
22.36 | M :: b, | 0088 | —oro10 - 38
22.38 | M ’s by | 0088 | —or017 — 64
22.40 | M ys b; | 0088 | 40001 + o4 . .
Position Circle, 185°.
May 7.22.48 | N | Arcturus ..... b | 0158 —o0143 | — % | + 66| — 603 | — 64°4 | Spectrum faint. Passing cloud troublesome.
22.53 | N . by | 0158 —0'196 | — % ( + 66| — 802 | — 837 Sky misty.
‘ Position Circle, 186°.
May 29.22.28 | N | Arcturus ..... by | o170 —0099 | = 3 | 4+ 1171 | — 483 | — 49'8 | Measures made with difficulty. Star-line
22.35 | N . II;l o170 —o159 | — 2 | + 111 | —708 | — 757 faint and indistinet.
22.40 | N s 1| 0170 —0039 | — %+ | 4+ 1171 | — 258 | —27°2
zg. gg N |Moon....... . 21 o'170| 4 0’015 + 56 The cfoincidence of the two spectra appeared
23. N 1| ©°170| 40001 + o periect.
23.42 | N ,,: b, | o'170| —0°016 - 6'g
- 23.45 | N . by | o'170| —0'021 - 79
3c. 1.10 | N [aLyra....... F | o130 —o0020 | — | — 48 [(— 1'3)|(— 0'5)| Measures difficult and probably of little value
1.20 | N vy F | 0130| —0060 | — L | — 48 |[(— 134)|(— 130)| on account of the awkward position of the
spectroscope.
Position Circle, 186°.
June 2. 22. gg N | Arcturus ..... g 0'124 —~o0086 | — % | + 118 | — 379 | — 352 | Star-line very faint.
22, N s 0164 —0078 | — L | + 118 | — 355 | — 352
23.20 | N . F | 0205 —0128 | — } | 4 11'8 | — 507 | — 514 | Much better definition than for first two
23.25 | N ’ F | 0205| —0'064 | — % | 4+ 118 | — 312 | — 356 | measures.
Position Circle, 186°.
June 18. :: 4.; : Arcturus ,..,. g 0'1.27 —o0'108| — 2 | +139 | —467| — 42'0 Measures considered good.
-4 I o157 —o'113 | — % | + 139 | — 482 | — 460
23.31 | N | aOphiuchi....| F | 0157|—0132 | — % | + 18| — 419 | — 419 | Star-line broad and diffused. The displace-
23.36 | N . F | oi57]| —o10g| — % | 4+ 18| — 349, — 339 ment towards the blue was unmistakable.
Position Circle, 186°.
July g.22.58 | m | Arcturus .....| F | o116 —0178 | — 2 | + 152 | — 69'3 | — 52°¢ | Spectrum tremulous. Definition bad.
23.13 | M ’s F|onb|—o0o65| — 1 | +152| —34:9 | —338
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1885.
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VM

Earth’s

Concluded Motion

1
1 1 . . .
e P I T el R e R e
'p‘ol Givil Tk B Object. Line. . Miles per REMARKS.
£ ivil Time. 2 Slit.
|‘._': 8 Measured. | Estimated. Second. - Measured. | Estimated.
d h m r r
July 9.23.28 | m |« Coronz Bor..| F | 0'116| +0'053 + 3 +11'7 | + 44 | — o5 | Spectrum faint. Definition bad.
23.38 | M ys F lo116| 40056 | + 1 | +117| + 53| — 05
23.48 | M |« Ophiuchi....| F | 0116 | —o0'io2 -1 + 66| — 376 | — 34:6 | Spectrum faint. Definition poor.
23.58 | M . F | o116 —0117 | — + 66| —g2:1 | — 346
10. 0,13 | M |aLyre ...... Flonb|—o124| — 3 | + 06| — 383 | — 341 | Spectrum bright, but tremulous.
.23 | m ys F |o116|—0083| — 2 | + 06| —258 | — 229
0.33 | M |a Aquile ..... F |o116|—o158 | — 3 | — 33| — 447 | — 386 | Spectrum fairly steady.
0.43 | M ’s Flowb|—o160| — 3 | — 33| —453| —386
0.58 | M |« Cygni...... Flornb|l—o134| — 2 | — 64| —343| — 271 | Spectrum steady. Definition good.
1. 8| ™ . F | o116 —o141 | — 1 — 64| — 364 | — 308 .
Position Circle, 186°.
July 23.22. 8 | N |z Ophiuchi....| F | o'110| —006g | — 3 | + 94 | — 30'4 | — 32'2 | Star-line faint. Moon close to star. Measures
22.12 | N ys F | o'110| —0'070 -1 + 94| — 306 | — 322 doubtful.
22.23 | N (Moon........ F | o'110| 40028 + 83 The coincidence of the two spectra appeared
22.26 | N ss F | o'110| 40'007 + 21 perfect.
22.30 | N ’s F | o110 0000 00
22.33 | N sy F | o'110| —0r001 — 03
22.53 | N |z Aquile .....| F [or110|—oco1g| — & | + 03| — 61| — g4 | Star-line broad.
22.58 | N ’s F | o110 —0'010 o |+ 03| — 33| — 03
23.28 | N |« Pegasi...... F | orio|—o124 | — 2 | —130 | — 247 | — 234 | Spectrum faint. Star-line very indistinct.
23.36 | N ’s F | o'110| —0'083 -3 — 130 | —122 | — 174 Measures uncertain.
Position Circle, 186°.
Aug. 3.22.10 | M |a Lyre eeed] F | 0125| —0'078 — 1 | + 40| —277 | — 287 | Definition good for first observation ; fairly
22.40 | M y Flomb|—o11g| — 1 | + 40| —401 | —4r11 satisfactory for second.
23. 5| M |aAquile.....| F [ 0125| —0"106 -1 + 32| — 354 | — 279 | Definition poor. Spectrum faint. Observa-
23.40 | M . F | 0125| —0206 — 3 + 32| —658 | — 526 tion very difficult, but there was unmis-
takably a large displacement towards the
blue.
Position Circle, 183°.
Aug. 5.22.56 | u |« Lyre ......| F | 0125 —0"166 — 2 | + 42| —546| — 536 | Spectrum faint. Definitian fair.
23.21 | ’ F | o125 —008g | — 4 |+ 42| —312| —289g
, Position Circle, 185°.
Aug. 10.21. 7| u aLyre....,.. F | 0'125| —or19g - % + 48| — 652 | — 641 | Spectrum bright and steady. The star-line,
21.22 | M . F | o0125| —0129 | — 1 + 48| —440| —419 however, seemed more than usually broad
- and diffused.
21.42 | m | ¢ Draconis ....[| F | 0'125| —0'126 | — + 11| — 394 | — 382 | Spectrum faint, but steady. Definition fair.
21.52 | M ys F | o125|—0170 | — + 11| — 527 | — 505 .
22.12 | M |« Draconis....| F | 0'125| +0°182 + 2 | + 21| +532 | + 473 | Spectrum faint, but steady. Star-line broad
22.22 | M ys F | 0'125| 40106 + 1 + 21| 4+ 301 | + 350 and diffused at edges as usual in the
22.32 | M ’s F | o125 40111 + 1 + 21| 4316 | + 350 type. Definition fair.
22.42 | M s F | 0r125| +0°088 + 4 + 271 | + 246 | + 226 .
22.52 | M |y Urse Majoris| F | 0'125| 40072 | + L | + 62 | + 157 | + 185 | Spectrum fairly bright, but rather tremulous.
23, 2 | M ’s F | 0'125| 40067 + 1 + 62| + 141 | + 123 Definition not quite so good as for fore-
23. 7| ™ s F | 0'125| +0'045 + 1 + 62|+ 75| + 86 gning stars. Direct comparison showed
23.12 | M ’s F | 0'125| 40090 + 2 + 62 | 4+ 211 | + 234 the lines in the two spectra to be very
nearly coincident ; if there was any dis-
placement it was towards the red.
23.22 | M | £ Urse Majoris| F | 0125| +0'163 + 3 + 42| + 453 | + 452 | Both stars observed as one. stplacemex_lt
23.32 | M s F | 0'125| +0'0g92 + 1 + 42| + 238 | + 205 towards the red more marked than in
n Urse Majoris. .
23.42 | M |e Urse Majoris| F | 0'125| —0'152 2 + 34| — 496 | — 52°8 | Spectrum fairly 'bright, but a little uns.teady.
23.52 | M . F|o125|—0178| — 2 | + 34| —575 | —52-8 Definition fair.  Star-line, a difficult
11I. 0. 2 | M ’s F | o125 —0137 -3 + 34| — 450 | — 405 example of the type, broad and diffused
0. 7| M s F | o125|—0037 | — 1 | + 34| ~—146| —182 at the edges. . .
0.22 | M | % Urse Majoris | F | 0'125| 40067 + 3 + 21| + 182 | + 164 | Spectrum exceedingly faint. _Stm'-lme brpad
0.32 | M D) F [o125|4+0145 | + § | + 21| + 419 | + 4274 anld ill-defined. ~ Observations very diffi-
cult.
Position Circle, 185°.
Aug. 14.21.36 | M | a Urse Majoris| F | 0125| —o0%017 | — {5 | — 117 | — 34| — 57 | Spectrum faint. Definition poor.
Position Circle, 185°.
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wif2 MoOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
. Earth’s Concluded Motion
Date, 18835, . Width Displacement. | pro o | of Starg in l\r{liles per
g're'jn;;;h E Object. Line. S‘;’f; Miles per econd. REMARKS.
1V1 e. 2 1t.
g Measured. | Estimated,| S€¢0R4- | Meagured. | Estimated.
d b m r r
Aug. 17.21.15 | M | Coronz Bor..| F | 0'125| 40048 | + § | + 124 | + 22 | 4+ 2'4 | Spectrum faint. Star-line very broad.
21.30 | M ys F | o125 —oo44 | — + | 1204 | —258 ) — 272 Definition fair.
22.55 | M |a Lyrze ...... I‘: 0'125| —o075 | — + |+ 5'2 | — 284 | — 30'3 | Definition good.
23. 5| M ys F | o125 —0065| — %+ |+ 5 — 253 | — 241 Position Cirelo, 185"
Aug. 25.22.43 | M |a Lyre ...... g o125|=o0137 | — % | + gg — 481 | — 378 Spectrl}m bright and fairly steady. Defini-
23. 3| M o'125| —0054 | — + 65| —229| — 272 tion fair.
23.18 | M |a Aquil,ae ..... F | o125| —o0t1g42 | — % + gg - 5!'2 — 49°8 | Definition fair.
23.28 | M F | 0'125| —0'132 - + 8 — 48" — 49'8
23.38 | M |a Cygr,u, ...... F | 0125| —o0'102 | — 2 | — o1 | — 309 | — 330 | Definition fair. Spectrum steady.
23.48 | M F | 0325| —0%0 — 2 | — o1 | —300| — 330 ’
26. 0. 3| M |a Cepﬁél ..... F | o125 —-o'ogg - % — 40| — 261 | — 29’1 | Spectrum faint, but steady. Definition fair.
0.13 | M . F | o125 —c041| — 3 | — 40| — 85| — 125 | The awkward position of the star made the
measures difficult and rough.
0.23 | M [Moon ........ F | 0'125| —0'028 — 83 The coincidence of the two spectra appeared
0.26 | M ’s F | 0'125| —0'034 — 103 perfect.
0.28 | M ’s F | 0125 40012 + 36
o0.30 | M ’s F | 0'125| —0'008 - 24
0.33 | M F | 0'125| —000g - 27
o. gg M |la Pegz;s;i ...... g 0125 —0020 | — % | — gg — 06 | — 28 | Spectrum faint, but steady. Definition fair.
o. e 0'125| 40'042 + 1 - o + 182 | + 17°3
: ” + ’ The spectra throughout the evening were
steady, and the definition better than usual.
The moonlight, however, made the spectra
appear faint, and there was a good deal of
light cloud.
Position Circle, 185°.
Aug. 27.22.10 | M |a Lyre....... F | 0'125| —0'062 - 4+ 66| — 25 — 273 | Spectrum tremulous.
y 4
22.25 | M . Flo125|—0023| — |+ 66| —136| — 149 Position Circlo. 185°
osition Circle, 185°.
Aug. 29.21.32 | M |z Lyre....... E‘ o125| —0138 | — i + 2'8 — 487 | — 481 | Spectrum bright and steady. Definition
21.47 | M - 0'125| —0068 | — + 68| —275| — 275 good.
22. 2| M |aAquile..... F | o125 —0052| — 1 | + 94| — 252 | — 259 | Cloud constantly passing. Spectrum steady
22.12 | M . F |o125(—0123| — % | + 94| — 468 | — 507 and definition good in the clear intervals,
Position Circle, 185°.
Sept. 26.20. 7 | M |2 Cygni...... b | 0'144| —0186| — % | + 46| — 744 | — 666 | Spectrum very tremulous. Definition bad.
20.37 | ™ s b | 0'144| —0'150 | — 3 + 46| —6og.| —697 Position Cirla, 185°
osition Circle, 185°.
Oct. 5.21.46 | » |8 Pegasi...... by | 0108 | —0'064 -3 + 4 — 281 | — 253 | Spectrum bright, but tremulous. Definition
22.16 | M .5 by | 0’108 | —0'084 - 3 + 4 — 357 | — 358 bad. The & lines could not be isolated
from the shaded band on which they
L stand.
22.36 | M | « Cassiopeiz b, | 0108| 40125 | + 4 | — 50| + 51°9 | 4 544 | Spectrum very tremulous.  Definition bad.
23. 1| ™ ’s by | o'108| +0'146 | + 3 | — 5o | + 598 | + 544 Position Circle. 5°
osition Circle, 5°.
Oct. 16.13.38 | M | Venus........ b, | o'140| —0013| — % — 49| — 7'8 | The estimated displacement as compared with
13.39 | M s b, | o'140| —0"056 — 210 the sky lines was about } of the breadth
13.40 | M s b | 0'140| —0°109 — 409 of the bright magnesium line towards the
blue.
13.40 | M P b, | 0'140| —0'033 —12°4 Calculated motion —7°4 miles per second,
13.41 | M ’9 b, | o'140| —o0'047 —17'7
13.41 | M ys b, | 0'140| —0'055 — 200
13.42 | M s b; | o'140| —0'038 — 143
13.42 | M ’s b | o'140| —0035 —131
1343 | M . b, | o'140| —0r020 - 75
13.44 | M v b | 0'140| —0067 — 252
13.44 | M ’» b | o'140| —0r00g : — 34
13.45 | M ” b, | o'140| —~0°057 —21°4
13.45 | M " b | o'140| 40013 + 49
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i
M
= . Earth’s Concluded Motion
ate, 1885, Width Displacement. Motion in | ©f Stars in Miles per
5 = otion in
%reenwxch g Object. Line.| of . Second. REMARKS
| B . Miles per :
ivil Time. 2 Slit.
ES': 8 Measured. | Estimated.| S¢¢0Pd- | Meagured, | Estimated.
d 2 m r r
Oct. 16.13.46 | u | Venus..... ee.| by | 0'140| —0'009 - 34
13.46 | M s b, | o'140| —0r024 — 90
Position Circle, 185°.
Nov. 5.18.50 | M | Lyre ......| F | o214} —o0'027| — } + 771 — 159 | — 26°2 | Observations difficult. Star observed some-
18.55 | M 5y F | o214 —o'1g0| — & | + 77| — 654 | — 539 times through cloud. Definition poor.
19. 5| ™ .y F |o214| —0032| — 5|+ 77| —174| — 1770
19.10 | M ’s F | o214| —0'100| — & | + 77| — 381 | — 539
6. 0. 5| M | Andromede .| F | 0'214| —0'056| — L | + 87 | — 257 | — 27°2 | Definition somewhat poor.
.15 | M . F | o214| —o040f — 3 | + 87 | — 208 | — 31'8
0.25 | M | Aldebaran ....| F | o214| 40082 + L | — 77| + 32°6 | + 38'5 | Definition fair. Measures considered good.
0.35| m ’ F | o214 40074 + % | — 77| + 302 | + 385
0.50 | m |Capella....... F | o214 +0045| + § | —103 | + 239 | + 287 | Spectrum bright and steady. Star-line
1. 5| M ’s F | o214| 40076 + % | —103 | 4+ 333 | + 333 clearly seen. Definition very good.
1.15 | » |B Tauri....... F | o214| —o10o4| — 4 | — 112 | — 204 | — 19'6 | Definition fair. Displacement evidently large.
1.20 | M . F | o214| —o'146| — % | —112 | — 332 | — 350 Measures considered good.
1.30 | M |y Orionis.....| F | o:214| —oror1 o | —104 | + 137 | + 104 | Star-line faint and difficult to see steadily.
1.40 | M ’ F | 0214 —0034| — 45| —104| + o1 | + 11
1.50 | M |Rigel.....eeu.| F | 0'214| —0'046| — 1 | — 83 {(— 57)/(— 479)| Spectrum very tremulous. Star-line exceed-
2. 0| M - F | o214 —oo77{ — % | — 83 |(— 151)|(— 14'8)| ingly difficult to see. Decided displace-
2.10| M . F | o214| —o227| — & | -~ 83 |(— 60'7)|{(— 61°0)| ment towards the blue.
2.20 | M |Siriug........| F | 0'214| —0078| — i — 123 | — 114 | — 185 | Spectrum very bright, but tremulous. Star-
2.25 | M ’s F | o214 —0167| — § | — 123 | — 384 | — 339 line very broad and ill-defined. The star-
2.30 | M sy F | o214| —o108| — 3 | — 123 | — 205 | — 339 line did not seem to be quite symmetrical,
2.35 | . F | o214 —0086| — & | —123| —138| —185 but to have a broader fringe towards the
2.40 | M s F | o214| —0081{ — 1 | —123| —123| —108 blue than towards the red ; the most con-
2.45 | M - F | o214 —0124) — % | — 123 | — 254 | — 339 densed portion of the line being slightly
on the red side of the centre.
Position Circle, 185°.
Nov. 6.12.26 | M |{Sun..........| F | 0214 40031 + 94
12.30 | M 9 F | o214 —o016 — 49
12.35 | M ’s F | o214| 40008 + 24
12.40 | M . F | o214| —o0'013 — 40
12.46 | M Cay F | o214| 40016 — 49
Position Circle, 185°.
Nov. 17.18.15 | M [aLyre.......| F | 0138| —o'145| — % | + 66| — 506 | — 57°4 | Spectrum bright, but very unsteady.
18.20 | M ’s F | 0138| —o0067| — % + 66| —270 | — 490
18.40 | M |z Aquile.....| F | 0138| —0258| — % | + 14'8 | — 932 | — 71'3 | Spectrum very tremulous.
18.45 | M ’ F | 0138| —o129] — % + 148 | — 540 | — 572
18.50 | M | ¢ Aquile ..... F | 0138 +o0'001 o + 12'0 | — 12'0 | — 12'0 | Spectrum tremulous and extremely faint.
18.55 | M . F | 0138| —0'083| — 1 + 1270 | — 372 | — 332 Measures very difficult.
19. 0 | M ’s F [ 0138 +o0050| + + 120 | + 32| 4+ 49
19. 5| M s F | o138| —o138| — % | + 1270 | — 539 | —54'4
19.10 | m |y Cygni ......| F | 0138| —0'039| — ¥ | + 102 | — 22'0 | — 22'3 | Spectrum fairly steady. Definition good.
19.15 | M s F | 0138 +o029| + | +102 | — 14| — 17 :
19.20 | M |« Cygni ...... F | o0138] —o102| — 4 | + 93| — 403 | — 37°6 | Spectrum steady. Definition good.
19.25 | M 2 F o138 —o106| — % | + 93| —415 | —432
19.30 | M |eCygni....... F [ 0138 4+o120| + % | + 122 | + 242 | + 132 | Spectrum steady. Star-line faint. Defini-
19.34 | ™ s F o138 +0034| -+ 45| +122| — 19| — 37 tion fair.
19.37 | M ’ F | 0138| +oom o | +122| — 89| —122
19.41 | M ’ F | 0138] +0023| + % | +122 | — 52 | + 161
19-45 | m s F | 0138 40130 + % + 122 | 4273 | + 302
19.55 | M |« Cephei .....| F | 0138| —c088| — % | + 47| — 314 | — 330 | Spectrum steady. Definition fair.
20. 0| M s I | o138| —o0098| — 4 | + 47| —345| — 471
20. 5| m |aPegasi......| F | 0138 —0023| — ;| + 159 | — 22'9 | — 244 | Definition fair.
20.10 | M ’ F 1 o138| —oo028| — L | +159 | —24'4 | — 328
20.15 | M | Moon ........| F | 0'138| —o'00g — 27 The coincidence of the two spectra appeared
20.18 | M s T | 0138 —o010 — 3o perfect,
20.20 | M »» F | 0138| —o0'042 — 127
20.23 | M . F | 0138 +o010 + 30
20.25 | M - F | 0138 40005 + 15
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14 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 188 Widik . Earth’s Concluded Motion
Ga e, 1 ' f], . ‘ ' 1f Displacement. Motion in of Starg ;:ml:/fll.les per A Ks
reenwic g Objects. Line.| © l Miles per REMARKS.
Civil Time. 2 Slit. | S a
3 ‘il\leasnred. Estimated. | ©€CONC- | Measured. |Estimated.
d h m r T
Nov. 17.20.35 | M |y Pegasi ..... F | 0138 —0063 | — % | + 137 | —32:8 | — 42'0 | Spectrum faint and tremulous. Measures
20.40 | M ys F | 0138 —o042 | — L | +137 | —264| — 3479 rather rough. i
20.45 | M |« Andromede .| F | 0138 | —0'103 | — 4 | + 116 | — 42°9 | — 54°0 | Spectrum steady. Definition good.
20.50 | M ys F | 0138 —o0075 | — 2 | +11°6 | — 344 | — 455
20.55 | M | B Arietis...... F |o0138|—o104| — 2 | 4+ 74| — 390 | —41°3 | Spectrum fairly bright and steady. Star-
21. o | M . F | o138 —0153 | — 2 | + 74| —539 | —582 }.ir'le very -broad and diffused. Definition
air.
21. 5| M |« Arietis...... F | 01138 40002 o | + 63| — 57| — 63| Spectrum steady. Star-line very faint and
21.10 | M ’s F |o0138|—0019 | — % |+ 63| — 121 | —232 only seen with great difficulty by
glimpses.
21.15 ! M |y Persei...... F | o138 40265 | + — o7 | + 812 | + 643 | Spectrum faint. Star-line faint and diffused.
21.25 | M ' F | 0138| 40172 | + — o7 | +530 | + 572 Bisections very difficult.
21.30 ' M |pB Persei...... F | o138l —c107 | — % | — o4 | —32:g | — 428 | Spectrum fairly bright and steady. Defini-
21.35 ™ v F | 0138 ~0150 | — § | — o4 | —460| — 569 tion good.
i Position Circle, 185°.
Nov. 18.19. 8 l N |a Lyre....... F | o210l —0118| — § |+ 65| —423 | — 393
19. 13 |~ ’s F | o210| —0131 — 3 |+ 65| —463| —475 . . .
19.48 N |a Aquile ..... F | o210 —0032 | — | + 147 | — 24'4 | — 250 | Star-line diffused. ~Measures difficult and
19.55 N ’s F | o210| —0'105 | — | + 147 | — 466 | — 455 doubtful.
20.15 N |aCygnoi...... F | o210 —0'107 | — + 94| —41°9 | — 402
20.20 N ’s F | o210 —0c098 | — § | + 94| —392 | — 402 .
21.28 ' ¥ |Moon ........ F | o210| —0007 - 21 The coincidence of the two spectra appeared
21.30 N ’s F | o210| —0'025 - 76 perfect.
21.32 N ’s F | o210| +0'008 + 24
21.34 N ’s F | o210| 40020 6°1

Position Circle, 185°.

Nov. 28.21.30 | M |a Andromedz .| F | 0'095| —0'076 | — % | + 138 | — 369 | — 257
21.55 | M ys F | 0095 | —o0bg | — & | + 138 | — 332 | — 257
22.25 | o | Aldebaran .,..[| F | 0'095|+0'064 | + 4% | — o4 | + 198 | + 123
22.40 | M F | 0ogs|+orz2 | + & | — o4 | +3775 | + 2679
23. o ! m | Rigel ........ F | 0095|0060 | + % | — 23| +205 | + 142
23.10 | M ys ¥ | 0og5| 40102 | + 2 | — 23| +333 | + 288 .
23.25 M |Sirius........| F | 0'095| —0068 — 31 | = 85| —122 | — 114 Displacement seemed to be small and towards
23.35 ' m ys F | 00g5|—0022| — 31 | — 85| + 1'8| + 06 the blue.
23.40 M ys F | 0095 | —0'106 | — & | — 85| —237| — 180
23.50 | M . F | ocogd|—o02zy| — 4 | — 85|+ 03| — 14
23. 55 M ) F | 0095 | —or121 — 3 | — 85| —282| —2173
29. 0. 5' ™ - F | 0095 | +c004 o | — 85|+ 97|+ 85
Throughout the evening the spectra were
bright and steady, but the star lines were
exceedingly difficult to make out, and the
measures are therefore rough.
Position Circle, 185°.
Dec. 1.20.32 ! N |a Andromede .| F | o'140| —c'028 | — % | + 143 | —228 | — 239 Slit too narrow for satisfactory work.
20,41 ' N . F | o140 —00o74 | — 2 | +143 | — 368 | — 374 ) )
21.36 N | B Arietis...... F | 0265| —o0g6 | — 4 | + 114 | — 405 | — 480 Spectrum faint. Measures difficult.
21.47 N . F | 0265| —o15g | — % | + 114 | — 5g'7 | — 664 .
22.26 N |« Arvietis ..... F | 0265| —o'100 | — 4 | + 104 | — 408 | — 47°0 | Measures difficult.
22.34 N ys F | 0265| —0'065 — % + 1074 | — 301 | — 3779 ) . . Ve e
23.31  ~ | Aldeharan ....| F | 0265| —0083 | — % | + 0'2 (— 22'8) E— 28;% Star-line very faint and indistinct.
23.41 N F | 0265| —00 - 1 + 06 [(— 152)|(— 14
* ” + ’ ¢ ) + Position Circle, 186°.
Dec. 8.19.43 | ¥ |a Andromeds .| F | o'192| —0'116 | — % | + 154 | — 507 | — 478 Spectrum  bright and steady. Star-line
19.47 | N vy F |oi1g2|—o107 | — & | +154 | —47'9 | — 478 distinet.
20. 9 | N |y Pegasi...... F |o192|—co72 | — 1 | + 1773 | — 392 | — 376
20,14 | N . F | o'1gz | —0'050 -3 + 1723 | — 325 | — 335
20.34 | N | B Arietis...... F | o192|—0032 | — } | +132 | —229| —233
20.44 | N s F | o1gz|—0086 | — & | + 132 | — 393 | — 402
20.59 | N |« Arietis ..... F | c1gz2|—on1s | — 5| + 122 | —47°1 | — 446
21. 4| N . F | o'192| —0056 | — % | + 122 | — 292 | — 325
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1885.
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. Earth’s Concluded Motion
Date, 1883, . Width Displacement, Motion in | °f Stars in Miles per
Greenwich g Object. Line.| O©f i Second. REMARKS.
. & . iles per
' Civil Time. 2 Slit.
' 3 Measured. | Estimated.| S€¢0nd. | neasured. |Estimated.
d hm r r

Dec. 8.21. 1| N |[BPersei......] F | o'192| —0'037 | — ¥ |+ 67| —180| —183
21.49 | N ’ F lo1g2|—0048 | — % | + 67| —213| — 2279
22.24 | N | Aldebaran ....| F | o492 +0087 | + % | + 29| + 235 | + 24'1 | Spectrum tremulous. Wind high.
22.29 | N s F |o1gz| 40107 | + 2 | + 29| + 296 | + 295
23. 4 | N |Rigel ........ F |ougzf+o110| + 2 | + 05| + 329 | + 31°g | Wind very troublesome.
23. 9 | N 99 F lo1g2|+0048 | + % | + o5 | + 141 | + 157
23.34 | N |B Tauri .,,, F loi1g2|—0123 | — § | — 12| —362| — 394
23.39 | N ’9 Fo1gz|—0128 | — § | — 12| =377 | — 394

. Position Circle, 186°.

Dec. 15.19.35 | N |a Pegasi .....| F | o'199| +0015 °© | +179 | —133 | — 17°9 | Star-line broad and dark.
19.40 | N 'y F loigg|+oo79| + % | +1779| + 61| + 65
19.55 | N |y Pegasi......| F | 0199|—0035 | — } | + 180 | — 287 | — 302
20, 0| N ’s F lo1g9|—0038 | — 1 | +180 | —296 | — 302
20,15 | N |« Andromed® .| F | o199 40007 0 | + 162 | — 141 | — 16°2 | Spectrum bright and steady. Star-line faint.
20.20 | N ’s F | o'199| —0013 o | +162| —202 | — 162
20.35 | N (Moon ...... «.| F | o199 | 40009 + 27 The coincidence of the two spectra appeared
20.37 | N . F | o'199| 40005 + 15 perfect.
20.40 | N - F | 0’199 | —0'002 — o6
20.42 | N ’s F | o'199 | +0%006 + 18
21.10 | N | B Arietis,.....| F | o'199| —0'064 | — } | + 147 | — 34’1 | — 330 | Star-line faint. Measures difficult.
21.15 | N s F | o199/ —0037 | — % | + 147 | — 259 | — 269
21.50 | N |« Arietis .....| F | 0'199| +0033 | + 1 | 4+ 139 | — 39| — 48
22. 0| N . F | 0’199 | +0%015 o + 139 | — 93| — 139
22.15 | N | Aldebaran ....| F | o'1xgg9|+o14z | + % | + 52| + 379 | + 314
22.20 | N . F o199 +o0og6 | + 2 |+ 52| +239 | + 24°1
22.35 | ¥ [Rigel ........| F | o199 +o111 + i + 25| + 312 | + 341
22.40 | N vy F | o'199| 40060 | + + 25| +157 | + 158
22.52 | N [y Orionis.....| F | 0'199|+0030 | + % | + 16| + 75| + 88
22,57 | N ’s F | o199 +0c07 o |+ 16| — 37| — 16
23,20 | N |Sirius........| F | o'199|—0083 | — 1 | — 46| —206 | — 198
23.25 | N ’s Floigg|—0068| — % [ — 46| —161|— 137
23.35 | N [ Procyon......| F | o'199| —0'133 | — — 91| =313 | —275
23.40 | N s F | o'199| —0071 | — 3 — 91| —125| — 92
23.44 | N 1y F |o1gg|—o0obo | — % | — g1|— g1 | — 92
23.48 | N s F |o199|—0c077| — % | — o1 | — 143 | — 153

Position Circle, 186°.
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16 MotIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Romaziox or Juprres deduced from the Relative Displacoment of Lines in the Spectrum at the Hast and West Limbs respectively.
Concluded
Date, 1885, Width | Displace- | $onetoCt Position
Greonwich £ | W.Limb | E Linb, [Line.| ment lé:}:; e Cirole, REMARKS.
Civil Time. E 8lit. Measured W - E
S
¢ b m . B . N - ) ) !
. g b, 230 | +o0gz | +345 | 207 30 | Oylindricsl lens before slit. Slit tangential to
Ao a1 2n :2 x g?ig g;ﬁ ol ore | Toes | + 161 limb. The limb of the planct was brought ss
22,32 | M| o685 | o812 | b | o230 | +ouzy | 4477 accurately s possiblo up to the outer edge of the
22.37 | m | o709 | o780 | | oudo | +oopt | 4266 slit.
22,41 | m | o710 | o798 | by | o230 | o088 | + 330
Mean ....| + 316
3 - 13 30 | +oo22 | + 83 | 11730 | Nocylindrical lens before slit. Slit radial, parallel
i Tat | oale | 6| oase | Fousy | +503 to planet’s equator. The upper and lower ed;
2251 | M| o058 | oogz | b | o230 | +ood4 | 4128 of the spectrum represented the W. and E. lim
22,55 | M 0058 oogl | & | o230 | 40033 +12°4 of the planet. The spectrum was bright and the
25 ol M| cogt | ocom | | o280 | +oosg | +184 dofinition fair, but it was found much more
’ * " diffeult o mipsure the line at the actusl Lmb
Mean....| -+ 20% than with the former arrangement.
g °386 | by | o125 onr + 44" 207 30 | Cylindrical lens. . Slit tangential. The limb of the
Ao €l u 22% :-i?s b ol i planct"was brought as accurately as possible up
) to the outer edge of the slit. Misty. The lines
Mean....| - 288 in the spectrum of Jupiter were very faint and
difficult to see.
g 2 088 o0 | + 75 | 207 30 | Oylindrical lens. Slit tangential. Tho limb of the
amsog| x| cae | o | Bl o\ 2o | 1S i o S,
.55 | m | o8B ooz | by| o088 | + o033 | 412 Yo the outer edgo of the slit. The lines in the
b N t T spectrum of Jupiter were very faint and difficult
Mean....| + 1772 t0 see.
2118 | | o307 | odyz | b | o088 | 40065 | 2474 27 30
221 | m |- o248 | o203 | By | 0088 | +o0045 | 4169
225| m | ozg7 | oudz | & | o088 | +0135 | +507
Mean....| + 307

Caleulated Relative Motion of the limbs, +32 miles per second.
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The following Messures of the Relative Displacement of the Lines in the Spectrum of Juprrer at the North and South Limbs were made
as & check upon the preceding Measures i—

Date, 1885, Width | Displace- | Goncluded )
Greenwich £ | N Limb | 8 Limb. [Line.| of ment Miles per P?.' ton REMARKS,
Civil Time, E Sit. | Mesured, | Second Cirdle,
] 3
“ahm * . B N o
Apr.z9.21. 2 | | o193 | o161 | B, | o088 | —ow0d2 | —1z0 | 117 30 | Cylindrical lens. Slit tungential. The limb of the
21 6| m | o093 oror | & | 0088 [ + o008 + 3o ‘planet was brought as accurately as possible up to
2111 0048 0075 | & | 0088 | + o027 + 101 the outer edge of the slit. The lines in the
spectrum of Jupiter were very faint snd difficult
Mean....| + o4 to see. It was found more difficult to measure
the lines with the slit horizontal than with the
slit vertical,
2132 | M| o461 o513 | b | 0088 | +o052 | +19'5 | 297 30
21,36 | M| o567 | o533 |8 '| 0088 | —o034 | —12:8
2140 | M| 0563 | o861 | & | 0088 | —owcoz | — o8
Mean....| + 20

Tho « half-prism ” spectroscope in the direct position with a dispersion of one  half-prism » was used in all the above observations of Jupiter.

Rozamio of SaTury’s Rixes deduced from the Relative Displacement of Lines in the Spectrum at the East and West Ansso respectively.

Date, 1885, Width | Displace. | Qoncluded
. : otion in | position
Greenwich £ | W.Ausa. | E. Ansa. [Line| Of ment Miles por . REMARES,
Givil Time. § Siit, + | Measurod, | Second: Cirdle.
3
4 b om x . x v o
Apr. 21.20.50 | m | o656 | o741 | &, | o230 | +0085 | +31g | 180 o | Cylindrical lens before slit. Slit parallel to minor
20.55 | m | o371 o4lo | & | o230 | +o003g | +147 ‘axis of ring. So far as could be ascertained the
21 o| M| o386 oo | b | o230 | +oo2g | + go Cassinian division was on the inner edge of the
2t 4| m| o578 | o865 | & | o230 | —oo1d | — 49 slit at each observation. The lines in the
21 g| m| o415 | oB4z | & | 0230 | +ouz7 | +477 spectrum of the ring were exceedingly faint and
2013 | m | o477 | o499 o230 | +o0022 | + 83 difficult to see. It was not found possible to
2117 | M o'gé.’: o550 Z, o230 | + o1 lg + 432 make obse;vrlntioll::ufor determining the velocity of
21,21 | M| obgy 0703 0230 | + o'10 + 39'8 rotation of the ball.
21.25 | M 0'721 0823 bi 0230 | + o102 + 383
2130 | m | o538 | o643 | & | o280 | + 0105 | +39%
Mean....| + 267
|

Assuming that the particles of the ring revolve as Satellitos round Saturn, and taking the distance of tho points of the Ansm observed from
contro of Saturn, as 18”+4 ab mean distance (9"5389), the mass of Satun &S yykyy, and the Sun’s mean distance as 92,250,000 miles, the
Chlculated Relative Motion of the Ansm in the lino of sight (for the poiuts observed) would be +18'g miles per second.

The “half-prism* spectroscopo in the direct position with a Sisporsion of ono « half-prism ™ was cmployed throughout.

GrueNwIon OBSERVATIONS, 1886, 5C
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18 CoLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

CorrectED REsuLTs for MorioNs of STaRs in the line of Sight, from SpEcTROSCOPIC OBSERVATIONS made at the RoraL
OBSERVATORY, GREENWICH, in the Year 1885.

(F for the Star or Moon is compared with Hg of Hydrogen, and &, b,, &, with Mg, Mgy, Mgé of Magnesium.)

(+ denotes Recession; — Approach.)

8 5 e Concludelzd Motign of gtar
g - P - . Earth’s Motion in Miles per Second.
Date, 1883, z 3 g 28 Position Width of | Line. in Miles per i
S g S EFE Cirele. Slit. Second. . Betimated
3 EE P I Measured. stimated.
« ANDROMEDZE,

o r
November M 2 1 185 0’214 F + 87 - 233 — 29'5
17 M 2 1 185 0138 F + 116 — 3847 — 498
28 M 2 1 185 o095 F + 138 - 351 — 257
December 1 N 2 1 186 0’140 F + 143 — 298 — 307
8 N 2 1 186 0192 F + 154 — 493 — 47'8
15 N 2 1 186 0'199 F + 162 - 17°2 — 1672

v PEGAST
November 17 M 2 1 185 0'138 F + 137 — 296 — 385
December 8 N 2 1 186 0192 + 173 — 359 — 356
5 N 2 1 186 0'199 F + 1890 — 2972 — 302

o CASSIOPEIE.

October 5 M 2 1 . 5 o'108 b, — 5o + 559 + 544

B ARIETIS.
November 17 M 2 1 185 0138 F + 74 — 465 — 498
December 1 N 2 1 186 0265 F 4+ 114 — 501 — 572
8 N 2 1 186 0’192 F + 132 — 311 — 31'8
15 N 2 1 186 0199 F + 147 — 300 — 300

« ARIETIS.
November 17 M 2 1 185 0138 F + 63 - 89 — 148
December 1 N 2 1 186 0265 F + 10 — 35% — 425
8 N 2 1 186 0'192 F + 12°2 - 38 — 386
15 N 2 1 186 0’199 F + 139 - 66 - 9%
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1885. 19
. s B . Earth’s Moti Concludled Motiém of dStal'
g @ g . . arth’s Motion in Mi .
Date, 18835. E E § ] 2 1:;);132.11 Wlsdl:? of Line. | in Miles per 10 7 es por Socon
é E g ;2 a Second. Measured. Estimated.
v PERSEL
o r
November 17 M 2 1 185 0138 F - o7 + 671 + 608
B PERSEL
February 7 M 2 1 186 0’120 F + 174 — 451 — 57°3
November 17 M 2 1 185 0138 F + o4 — 395 — 499
December 8 N 2 1 186 0'192 F + 67 - 197 — 206
« PERSEIL
February 7 M 2 1 186 0'120 F + 160 — 748 — 872
a Taurt (Aldebaran).
February 3 M 2 1 186 o260 F + 17°3 + 72 + 131
5 M 3 1 186 o130 F + 176 + 77 + 103
7 M 2 1 186 o120 F + 17°8 + 363 + 420
19 M 2 1 186 0163 F + 185 + 274 + 165
21 M 2 1 185 o'114 F + 186 + 335 + 261
23 M 2 1 185 0’175 b, + 186 + 208 + 140
25 M 2 1 185 o118 b, + 186 + 186 + 110
o
March 10 N 2 1 185 0’142 b, + 181 + 414 + 391
12 N 1 1 185 0’161 b + 1779 + 148 + 17°4
November 6 M 2 1 185 0214 F - 77 + 319 + 385
28 M 2 1 185 0095 F — o4 + 287 + 196
December 1 N 2 1 186 0265 F + o (— 20%5) (— 21°2)
8 N 2 1 186 0192 F + 29 + 266 + 268
15 N 2 1 186 0'199 F + 52 + 309 + 278
. a Auricz (Capella).
February 7 M 4 1 186 0’120 F + 1479 + 27 + 549
23 M 2 1 185 o175 b + 167 + 19°4 + 168
25 M 2 1 185 o118 b, + 168 + 136 + 75
March 10 N 2 1 185 o142 b, + 1772 — o1 — 5o
12 N 3 1 185 o161 b, + 1771 + 312 + 323
November 6 M 2 1 185 0214 F — 103 + 286 + 310
5C2
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29  CoLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

- kS . Concludelad Motiém of dStar
ol w B w8 -, : Earth’s Motion in Miles per Second.
Date, 1883. 2 2 2 3.5 P&Tctign chsl;};.of Line, | in Miles per
) g ] 24 ' Second. Measured Estimated
o “ z ) ’
B Orionis (Rigel).
o r
February 5 M 2 1 186 o130 F + 143 + 106 + 89
7 M [ 1 186 0°120 F + 145 + 132 4 8o
21 ¢ 2 1 185 o114 F + 157 + 285 + 216
November 6 M 3 1 185 0’214 F — 83 (= 272) (— 26'9)
28 M 2 1 185 0’095 F - 23 + 2679 + 21°5
December 8 N 2 1 186 0192 F + o5 + 235 + 258
15 N 2 1 186 0’199 F + 25 + 235 + 250
v ORrIONIS.
February 5 M 2 1 186 o130 F + 153 - 17'3 — 20
7 M 4 1 186 0°120 F + 157 — 259 - 314
November 6 M 2 1 185 0214 F — 10°% + 69 + 58
December 15 N 2 1 186 0’199 F + 16 + 19 + 36
B TAvURL
February 5 M 4 1 186 o130 F + 156 — 359 — 396
7 M 3 1 186 0'120 F + 160 (— 39'8) (— 51°1)
November 6 M 2 1 185 o214 F — 11°2 — 268 - 27°3
December 8 N 2 1 186 0192 F - 12 - 370 — 394
3 ORIONIS.
February 5 l M ‘ 4 1 ; 186 l 0’130 \ F l + 144 I — 231 ' — 26%
e OrIONIS.
February 5 ‘ M l 2 ’ 1 I 186 l o130 ‘ F \ + 142 ’ - 177 — 166
¢ ORIONIS.
February 5 \ M 2 ' 1 | 186 o130 ‘ F | + 139 — 238 | — 255

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


http://adsabs.harvard.edu/abs/1887GOAMM..47F...1C

FI8B7GOAMM..47F-" AT

AT THE RoYAL OBSERVATORY, GREEENWICH, IN THE YEAR 1885. 2/
. e g S H! Barth's M Coneluded Motion of Star
g . o . . arth’s Motion in Miles per Sccond.
Date, 1885. E _«215 §-§ P&i‘é{ﬁf‘ \Vlg;;iht'of Line, | i biiles por in Miles per Se
g g = = A Second. Measured. Estimated.
« ORIONIS.
o r
February 5 M 4 1 186 o130 F + 126 — 248 — 2371
a ORIONIS.
February 23 M 2 1 185 0175 b, + 167 + 214 + 224
25 M 2 1 185 o118 b, + 169 + 126 + 45
B AURIGE.
February 7 M ‘ 2 l 1 ‘ 186 0'120 ‘ F ‘ + 136 ‘ (— 498) ' (= 563)
v GEMINORUM.
February 5 l M l 4 I 1 186 l o130 ’ F + 120 ’ — 937 ‘ — 79'%
a CaNts MaJoris (Sérius).
February 3 M 6 1 186 o260 F + 79 - 134 - 152
5 M 4 1 186 o130 F + 83 — 425 — 471
7 M 3 1 186 0'120 F + 87 (= 71°3) | (= 504)
March 14 M 4 1 185 0158 F + 136 - 214 — 234
14 M 4 2 185 0158 F + 136 - 219 — 259
27 N 2 1 185 o'105 F + 1411 - 103 — 89
November 6 M 6 1 185 0214 F - 12'3 — 203 — 2479
28 M 6 1 185 0'095 F - 85 - 87 - 72
December 15 N 2 1 186 0'199 F - 46 - 184 — 16'8
a GEMINORUM ( Castor).
February 4 M 2 1l 186 o260 F + 84 - 21'8 — 250
March 14 M 4 1 185 0158 F + 167 — 389 — 411
27 N 3 1 185 0'105 F + 17°8 - 99 - 116
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22 CoLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

“ “ Basths Mot Concl]\sxﬁfd Motié)n of Star
P - -] . . arth’s Motion in Miles per Second.
Date, 1883. E ,.; g"} é’% }z‘:’isr‘:;:.“ ngltiltl.()f Line. in Miles per P n
é 2= 2 - Second. Measured. Estimated.
a CaNis MiNoris ( Procyon).
° r
February 3 M 2 1 186 o260 F + 66 — 126 — 176
5 M 4 1 186 o130 F + 72 — ol - 14
March 14 M 4 1 185 0158 F + 155 — 195 — 202
27 N 2 1 * 185 0’105 F + 17700 — 339 — 336
December 15 N 4 1 186 0’199 F - 91 - 168 — 153
B GeMiNorRUM (Pollux).
February 3 M 2 1 186 o260 F + 73 — 352 — 349
23 M 2 1 185 0175 b, + 127 - 172 — 183
25 M 2 1 185 o118 by + 131 — 334 — 40
March 11 M 2 1 185 0’125 b, + 159 — 259 — 302
14 M 4 1 185 0’158 F + 163 — 256 — 247
April 21 M 2 1 180 0230 b + 178 — 233 — 275
« HYDRE.

February 23 M 2 1 185 0175 b, + 3o 4 88 + 82
March 11 M 2 1 185 o125 b, + 75 + 55 + 68
a LEeonis (Regulus).

March 14 M 2 1 185 0158 F + 83 — 157 — 202
April 18 M 2 1 185 0162 F + 159 + 69 + 3o
+! LEONIS.

March I M ‘ 2 } 1 185 0125 N + 74 + 230 + 232

« UrRsZE MaJoris.
August 14 l M ‘ 1 ! 1 l 185 ‘ o125 ’ F ’ - 17 - 34 — 57
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1885. 23
e 4 s Basth's M Concluded Motiém of Star
= . w8 - . arth’s Motion in Mil d.
Date, 1883. E 2 g 2 § P((})is;}(:;gn ng{g of Line. in Miles per T e ey Peeon
: 2 §§ EEs ’ ) Second. o
3 = Z Measured. Estimated.
B8 LEoxis.
o r
March 14 M 4 1 185 0158 F l + 14 — 165 - 144
3 Ursx MAJoRi1s.
August 11 l M l 2 ' 1 l 185 . 0125 \ F ] + 21 i + 301 ! + 294
¢ UrsZ MAaJORIS.
August 10 M ) 4 ( 1 185 l o125 ' F l + 34 ' — 417 I‘ — 411
¢ VIRGINIS.
March 12 M 2 1 185 0125 b — 51 + 76 + 68
April 29 M 2 1 185 0'088 b + 91 — 180 — 225
a VIRGINIS (Spica).
March 14 1 M l 2 ! 1 , 185 I 0’158 I F ] — 86 ) — 25% — 281
¢ Urs&Z MAJORIS.
August 10 l M ' 2 5 1 185 . 0’125 ; F l + 42 ‘ + 346 ‘ + 3279
n UrsE MaJoris.
August 10 M ’ 4 1 ' 185 I o125 F | + 62 + 146 + 157
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24 CoLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

. 8 4 b Eacth’s Moti Conclﬁdtlad Motign of gtar
5 3 - - arth’s Motion in Miles per Second.
Date, 188, P oEZ | ZF | T | VERT | mine | in e per -
g E 5 2™ Second. Measured. Estimated.
« DRACONIS.
o r
August 10 M 4 1 185 o125 F + 21 + 349 + 350
a Bootis (Areturus).
March I M 2 1 185 0125 b — 82 — 125 — 135
14 M 2 1 185 0158 F — 75 — 467 — 528
April 29 M 2 1 185 0'088 b + 46 — 358 — 402
May 7 N 2 1 186 0’158 b + 66 — 703 — 741
29 N 3 1 186 o170 b, + 111 — 483 — 5079
June 2 N 2 1 186 0164 F + 11°8 — 367 — 352
2 N 2 1 186 0'205 F + 118 — 420 — 435
18 N 2 1 186 o157 F + 139 — 475 — 460
July 9 M 2 1 186 o116 F + 152 — 521 — 431
« CoroNE BOREALIS.

July 9 M 2 1 186 o116 F + 11y + 49 — o5
August 17 M 2 1 185 - o125 F + 1274 — 118 — 124
¢ DRACONIS.

August 10 M 2 1 185 o125 F + 11 — 461 — 444

« OPHIUCHL
June 18 N 2 1 186 0157 F + 18 — 384 — 3779
July 9 M 2 1 186 o116 F + 66 — 3979 — 346
23 N 2 1 186 o110 F + 94 — 305 — 322
a LYRE (Vega).
May 30 N 2 1 186 o130 F — 48 (- 74) (— 68)
July 10 M 2 1 186 0’116 F + o6 - 321 — 285
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1885. 25
. C % Q. Earths Moti Concludfd Motion of gtar
& ] 5 gt . arth’s Motion in Mi .
Date, 1883. & 2 E —E g 12’;,‘:;:." Wlsdltll: of Line. in Miles per in Miles per Secon
% zg S 2 a Second. Measured. Estimated.
a LYRE (Vega)—cont.
o r
August 3 M 2 1 185 0125 F + 40 - 339 — 349
5 M 2 1 185 o125 F + 42 — 42 — 41°3
10 M 2 1 185 0’125 F + 48 — 546 — 530
17 M 2 1 185 0125 F + 56 - 269 — 272
25 M 2 1 185 o125 F + 65 - 355 — 375
27 M 2 1 185 0125 P + 66 - 195 — 211
29 M 2 1 185 o125 F + 68 - 381 — 378
November 5 M 4 1 185 0214 F + 77 - 342 — 37'8
17 N 2 1 185 0138 F + 66 — 388 — 532
18 N 2 1 185 0°210 F + 65 — 443 — 434
¢ AQUILE.
November 17 M 4 1 ’ 185 ' 0138 ‘ F + 120 — 25 — 237
a AQUILE (Altair.)
July 10 M 2 1 186 o'116 F - 33 — 450 — 386
23 N 2 1 186 o110 F + o3 - 47 — 49
August 3 M 2 1 185 0’125 F + 32 — 506 — 403
25 M 2 1 185 0’125 F + 85 — 501 — 498
29 M 2 1 185 o125 F + 94 — 360 — 383
November 17 M 2 1 185 0138 F + 148 - 736 — 643
18 N 2 1 185 o210 F + 147 - 355 — 353
v CyaNIL
November 17 M 2 1 185 o138 F + 102 - 117 — 120
a Cran.
July 10 M 2 1 186 o116 F - 64 — 354 — 29’0
August 25 M 2 1 185 0125 - o1 — 305 — 330
September 26 M 2 1 185 0144 b + 46 - 677 — 682
November 17 M 2 1 185 0138 F + 93 — 409 — 404
18 N 2 1 185 o'z10 F + 94 — 406 — 402
GREENWICH OBSERVATIONS, 1885, 5D
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26 COLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

ks g ) Conellﬁeld Moti%n of gtar
-] I ) it : Earth’s Motion in Miles per Second.
Date, 1883. 5 é g -ﬂg g P&Tﬁ? ng,tllt] of Line. | in Miles per
5'? 2= e Second. Measured. Estimated.
¢ Cyenr
° r
November 17 M 5 1 185 ‘ 0'138 F + 122 + 71 + 23
a CEPHEL
August 26 M 2 1 185 o125 F — 40 — 173 — 208
November 17 M 2 1 185 0138 F + 47 — 330 — 401
B PEGAsL
October 5 ' M l 2 ‘ 1 ' 5 0108 ‘ by ‘ + 41 - 319 — 306
« PEGASI.
July 23 N 2 1 186 o110 F — 130 — 185 — 204
August 26 M 2 1 185 0'125 F — 55 + 88 + 73
November 17 M 2 1 185 0138 F + 159 - 237 — 286
December 15 N 2 1 186 o199 F + 17°9 - 36 — 59
Moon.
February 4 M 5 1 186 o260 F .. - 31 .
19 M 5 1 186 0’163 F . — 6 ..
21 M 5 1 185 o114 F . — 103 ..
23 M 5 1 185 0175 b .e - 21 e
February 25 M 5 1 185 o118 b .e - 35 .
March 27 N 4 1 185 0105 F . - 11 ..
April 21 M 5 1 180 0230 b .. - 16 ..
29 M 5 1 185 0'088 b .. - 16 .o
May 29 N 4 1 186 0'170 b .. - 20 .
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1885, 27
B 8 g k] Barth's Mot Concl;&lsd Moticsm of gtar
g o . . arth’s Motion in Mi .
Date, 1885. 5 .§ ] E E P&sti:;:? Wlsdl?tl of Line. | in Miles per 1o 718 pex Senon
2 s = E & Second. Measured. Estimated.
Moox—cont.
o r
July 23 N 4 1 186 o'110 F + 26 .
August 26 M 5 1 185 0’125 F - 41 ..
November 17 M 5 1 185 0138 F . - 28 .
18 N 4 1 185 o210 F .o - 12 .o
December 15 N 4 1 186 0'199 F . + 14 .
Sow.
November 6 M 5 1 185 0214 F ‘ .. - 04 ‘ .
VENUS.
October 16 M 15 1 185 o'140 | b, . l — 140 , — 78
Calculated relative motion of Venus —7°4 miles per second.
ROTATION OF JUPITER.
Displacement between the p and f Limbs.
o ’
April 21 M 5 1 207. 30 0230 b, +4+ 316 ..
21 M 5 1 117. 30 0°230 b, . + 20% .
27 M 2 1 207. 30 0’125 b, + 288 ..
29 M 3 1 207. 30 0’088 b, + 1772 .e
29 M 3 1 27. 30 o088 b, . + 307 .
Cslculated relative motion, p — f limb, 432 miles per second.
D1SPLACEMENT BETWEEN THE N. AND S. Limss.
April 29 M 3 1 117. 30 0'088 b, + o4
29 M 3 1 297. 30 0'088 b, + 20 .
RotaTiON OF SATURN’S Rines.
Displacement between the p and f Anse.
April 21 M ‘ 10 ‘ 1 180. © o'230 l b, ' .% ' + 267 l .e
6D 2
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28 OBSERVATIONS OF THE SPECTRA OF NOVA ANDROMEDZE AND NovA ORIONIS, MADE

OBSERVATIONS of the SPECTRA of Nova ANDRrOMEDE and Nova Orionis, made at the RoyAL OBSERVATORY,
GREENWICH, in the YEAR 1885.

Nova ANDROMEDZE.

1885, September 4.
Half-prism Spectroscope. One prism train both direct and reversed.
Observer, M. N

The Nova was very bright and was judged to be quite equal in brightness to a star of the 8th magnitude, ]

The spectrum appeared to be simply a plain continuous spectrum without bright or dark lines. The red, orange, and
violet portions were very faint or altogether wanting, the spectrum being traceable from about D to F, but being scarcely,
if at all, discernible beyond those limits. The spectrum of the star resembled that of the nebula precisely, except that it
was, of course, brighter, and probably in consequence of this greater brightness, was traceable a little further in either
direction.

With the spectroscope in the ditect position magnifying powers of 7 and 14 were used on the viewing telescope ; with the
spectroscope reversed, powers of 14 and 28 were employed. A cylindrical lens was used in front of the slit, which was
about of. 4 = oi2. 004, in width corresponding to about 4" of are.

1885, September 11.

Single-prism Spectroscope.

No cylindrical lens.
Observer, M.

The spectrum of the Nova was compared with those of Arg. Z. + 38° No. go, Arg. Z. + 38° No. 88, and of the
Nebula as to the distance to which it could be traced in either direction, with a view to ascertaining whether
the faintness of the extreme portions of the spectra of the star and nebula was due to the spectroscope, the observer’s
eye, or the general feebleness of the light to be examined, or whether it indicated a real deficiency in the objects them-
selves. The following rough settings were obtained for the limits of visibility towards the red and towards the violet.
The positions obtained were but very rough, as there was no definite point to be measured in any case; the micrometer
indeed was only read to the nearest integral revolution.

Limit towards tbe Red. Limit towards the Violet.
Object. Magnitude.
Reading. Wave-length. Reading. Wave-length.
r tenth-metres. tenth-metres.
Arg. Z. + 38°No. go 55 5'0 7380 850 3948
Arg. Z. + 38° No. 88 80 10°0 6808 76'0 4095
Nova - - 83 12'0 6615 640 4319
Nebula - - .- 17'0 6196 620 4363
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The spectrum of the Nova was traceable a little further in both directions than that of the nebula. Towards the
violet this would seem to be entirely due to its greater brightness, but towards the red the difference seemed greater than
could be fairly explained on this ground. The spectrum of the Nova seemed slightly brighter than that of No. 88 in the
central district from D to F, but was decidedly feebler in the red and violet regions. The Novae was estimated as being
three-tenths of a magnitude fainter than No. 88.

The spectrum of the Nova was very faint in the red and orange, and began to brighten at a definite point, either
at D or close to it. Then followed a space, relatively very bright, the centre of which was not far from E, the brightest
part being however at A 5457, where at times the brightening appeared so definite as to suggest a bright line. The same
general region was also much the brightest in the spectrum of the Nebula. The spectrum rapidly declined in brightness
beyond F'; practically it only extended from D to F; nothing like a bright line was seen either at F, §, or ). From
time to time the presence of bright lines in the region of the green was suspected, and two other estimations of the places
of bright points were made; viz., » 5508 for the bright point observed before, and 2 5327 for a second but less distinct
bright point. The mean of the two estimations for the first bright point gives A 5482 for its wave length.

" 1885, September 15.

Observer, M.

The spectrum of the Nove was observed with a small direct-vision half-prism held behind the eye-piece. The centre
of the green was relatively very bright. There seemed to be two maxima in this portion of the spectrum; the more
refrangible was estimated from the colour to be near E. It was not easy to decide whether these were, strictly
gpeaking, bright lines.

1885, September 18.
Single-prism Spectroscope.

No cylindrical lens.
Observer, M.

The spectrum of the Nova being too faint for satisfactory work on account of the fog, the telescope was turned first
to y Cassiopei, and next to 8 Andromed. With the former star, when the spectrum was faint from the combined effect
of fog, diminished aperture, and narrow slit, the red end of the spectrum was quite as difficult to see as with the Nova,
and the bright F line was not more conspicuous thar: the supposed bright line at A 5482 in the spectrum of the
Nova, perhaps scarcely so conspicuous. On the other hand, the spectrum of 8 Andromeda appeared full of bright lines.
It seems clear, therefore, that with a very faint spectrum, and when no cylindrical lens is used, it is exceedingly difficult
to be sure of the presence of bright lines in a star spectrum unless they are remarkably distinct.

The Nova was compared for magnitude with the stars Arg. Z. + 38° No. 85 and 87 early in the evening and later
with Arg. Z. + 39° Nos. 159 and 163, and + 40° No. 144 ; the estimated maguitude being 9*2 in both cases.

The Nova seemed perfectly sharp and well-defined with a magnifying power of 220, but there was the faintest
suspicion of a larger disk than a star would show. The fog often all but concealed the nebula, but did not alter the
sharp definition of the Nova. The colour was still about that of the D lines, perhaps a little paler than on previous
occasions.
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30 OBSERVATIONS OF THE SPECTRA OF NOVA ANDROMEDZ AND NoVA ORIONIS, MADE

1885, September 21.
Observer, M.

The only observation which could be made, the Moon being bright and there being much mist, was to notice
that the Nove bore every power up to and including 500 quite as well as did the neighbouring stars. It was
distinctly and sharply stellar in appearance, there was no fuzziness, nor could anything be detected which might reasonably
be called a disk. The fog all but extinguished M. 31, but M. 32 was quite distinct, and was therefore clearly the brighter
of the two. A comparison with Arg. Z. + 40° Nos. 144 and 145 gave the magnitude of the Nova as about
9°6 or 9'7. The colour was still markedly an orange yellow, not unlike that of the D lines, but paler than on
September 18. '

1885, September 3o.

Half-prism Spectroscope reversed.
One prism train.

No cylindrical lens. Magnifying power 15.
Observer, M.

The spectrum of the Nova was not much brighter than that of the nucleus of the nebula, and was traceable but little
further in either direction. The two bright lines seen before were recognised fairly easily, and a third suspected
farther towards the red. It was not found possible to obtain any measures of the positions of the lines, but their
places were estimated as follows :—

The brightest line was not far from the bright line of magnesium at A 5527, but a little nearer the blue. The secondin
brightness was about midway between the first and . The faintest was about as far to the red of the magnesium line
A 5327, as the first was to the blue. Adopting A 5482 as the wave-length of the first line the second w ould have its wave-
length as A 5321, and the third A 5575.

A narrow slit was used, and it was found very difficult, almost impossible, to keep the star on the slit, the spectrum
being so exceedingly faint that it was frequently lost.

It could not be decided whether the lines were brighter than on September 11. It was believed that the brightest
could be traced over or near the nucleus of the nebula, but the spectrum was so faint, and it was so difficult to see it
steadily, that no certain conclusion on the point could be arrived at.

With a magnifying power of 220 the Nova appeared sharply stellar, the colour, though a decided yellow, was less
marked than before, the light now seeming to have only just a tinge of orange about the colour of the D lines. The part
of the nebula immediately preceding the Nova was faint, so that in the spectroscope the spectrum of the nebula seemed on
the preceding edge to terminate sharply with that of the star. This had been noticed on every evening on which the
spectrum of the Nova had been examined.

Nova Orionis.
1885, December 2g.
Half-prism Spectroscope reversed.
One prism train.
Width of slit oit*0o6g = about 7",
Observer, M.
A cylindrical lens was employed before the slit, which was not quite sufficiently narrow to separate the bright lin es of
the magnesium spectrum which correspond to &, and by
The spectrum was an exceedingly pronounced example of Secchi’s third type. The dark bands were very dark; the
bright zones or interspaces very bright, and with a low dispersion would undoubtedly have presented the appearance of
bright lines. With the dispersion employed, however, no bright lines could be detected, nor was any local irregularity of
brightness, which could reasonably be suspected to be a bright line, seen anywhere ; notwithstanding that as just stated,
the brilliance of the bright zones, especially close to the sharp edges of the dark bands, was very striking.
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Four dark bands were very conspicuous., Adopting th;a numeration employed in the observations of B8 Pegasi made
on 1876 October 18, and published in the volume of Greenwich Observations for 1876, these were Bands IV., V., VL,
and VII. The following three measures were obtained of the sharp and more refrangible edge of Band VI. (Band 7 in

Dunér’s nomenclature) :—
Wave-length.

‘Tenth-metres.
316776
5170°29
517057

5169°54

Mean

Bands IV. and V. were identified beyond any doubt by their proximity to the line of the magnesium spectrum
A 5527, and Band VII. (Dunér’s Band 8) by its neighbourhood to the double line of air A 5002, and it was clear that they
occupied their usual places. These were measured in the spectrum of B Pegasi on the occasion above referred to as A 5610,
A 5450, and A 4953. The dark line on Band VI., the wave-length of which was measured in the spectrum of 8 Pegasi
as A 5272 (Dunér’s Band 6) was not identified, but Band VI. was so broad that it evidently embraced this line or sub-band
within its limits. A band was also seen at D, without doubt Band IL, A 5869 (Dunér’s Band 3) and another beyond F,
probably Band VIIL, A 4761 (Dunér’s Bandg). Band L A 6169 (Dunér’s Band 2) was only just suspected. The spectrum
was not traced far enough for bands to be detected beyond these, either towards the red or the violet. Some feeble bands
or lines were suspected between Bands V. and VI., but none of the great bands were resolved into lines. The breadth of
the great bands seemed to be about the same as usually observed in stars of this type. Band VI. is often confused with
the dark line or narrow band at A 5272, and its breadth was not greater than would result from this cause.
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