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MEASURES OF RADIAL VELOCITY OF 23 COMAE BERENICES, s SERPENTIS
. AND x SERPENTIS

BY W. E. HARPER, M.A.

MEASURES OF RADIAL VELOCITY OF 23 COMAE BERENICES
(1900, & = 12" 29™-9, § = + 23° 11/, mag. 4-78, type A)

This star was announced a spectroscopic binary by Lee, in the Asirophysical Journal,
XXXII, p. 304, from 5 plates, in which 3 of the plates showed complexities of the lines.
Later, Professor Frost, with his usual kindness in .such matters, sent the writer these
three plates with the remark, ‘‘that while the duplicities are not remarkably obvious yet
one or more lines seem to be safely double”. At a first glance one would rather hesitate
to accept the duplicity of the lines, but a closer examination shows the possibility, at
least, of such an interpretation being placed upon them.

Seventy-seven plates have been taken here without any decisive evidence of the
component spectra. In addition to the hydrogen series, the K line of calcium X 3933,
the magnesium line A 4481 and the iron line at A 4549 are recorded in the order of decreasing
intensity. The mean value of the velocities, which do not vary over a great range, is
— 16-2 km. per sec.; Campbell, in Lick Observatory Bulletin No. 211, used — 20 km. per
sec. from the Yerkes results combined with six of his own. Nevertheless, from the
changes which take place in the widths and intensities of the lines, particularly in the
case of \ 4481 and \ 4549, it would seem to be beyond a doubt that two quite similar
spectra are present, but that the lines are never sufficiently separated to be resolved on
our plates. On many plates the \ 4481 line is quite faint, while \ 4549 disappears
altogether. At other times, presumably when the spectra are superposed, these are
narrow, well-defined lines. Practically all the plates have been measured twice.

The curve of velocity-frequency suggests a binary in which the probable error of
measurement is from one-third -to one-half the total range of variation (See Young,
R.A.8.C. Journal, X, page 366). Higher dispersion than one-prism and the use of fine-
grained plates, which give better lines for measurement, are necessary for a successful
effort to get its orbit.
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g
- SUMMARY OF MEASURES OF 23 COMAE
Plate Plate Date Julian Day Velocity n Remarks
1908
1491 8. 27 April 15 | 2,418,047.767 —23-9 5
1911
4073 8. 27 Mar. 7 | 2,419,103-774 —25-6 1 {4481 dependable.
40956 8. 27 4 10 106-883 —10-0 4
4131 | 8.27 « 18 114.711 | —12.0 4 |sl. underexposed, lines fussy.
4148 8. 27 £ 28 124 -843 —- 49 *3 [4481 not strong.
4165 8. 27 April 3 130-805 —~27-8 3 |sl. underexposed, lines fair.
4191 8.27 e 11 138-789 | —19-3 4 4481 suggests close double.
4198 S.27 £ 17 144-705 —20-2 4
4217 8. 27 5 19 146-758 —-18-7 3 |poor agreement.
4223 8. 27 & 20 147.748 —24-4 4 |lines fair, but K not aceordant.
4259 | S.27 “ 25 152-725 | —33.0 3 |lines good.
4356 8.27 June 8 196-571 —-19.0 4 |lines good.
1912
4785 | 8.30 | Jan. 12 414-934 | — 65 3 |poor plate.
4811 5. 30 & 19 421-968 —14-6 3
4816 S. 30 & 25 427-884 —-10-6 4 |lines only fair.
4846 S. 30 Feb. 14 447 -827 —14-9 3 |4549 and 4481 very faint.
4865 S. 30 £ 28 461 -889 —14-0 2
4877 | 8.30 | Mar. 10 472-816 | —21-0 3 |4481 faint, yet reliable.
4889 S.30 & 13 475-812 —-29-5 4 (4481 faint, K suspicious double.
4897 | "B.30 B 18 480-821 - -3 3 [sl. underexposed.
4910 S.30 £ 22 484-779 —16-5 3 |fair.
4918 S. 30 £ 25 487787 —29-4 2 4481 and K dependable.
4926 | S.30 “ 29 491-801 | —18-4 4 |K good, others diffuse.
4930 S.30 # 31 493-734 —24.7 3 |K fair, others ill-defined.
4936 8. 30 April 3 496-771 —-30-3 4 lonly fair, poor agreement.
4943 S.30 & 8 501-701 - 73 3 |K-—42-0, real difference.
4949 8.30 3 11 504-779 -27-7 1 |K a good line.
4955 S. 30 & 12 505-750 —20-8 3 |H suspicious double.
4968 S. 30 & 19 512-731 —-12-3 3 [fair.
4972 S. 30 & 20 513-699 —29-2 1 |K alone dependable.
4979 S. 30 et 23 516-730 —-20-8 4 |lines little fuzay.
4987 S. 30 o 27 520-725 —-11-8 3 [fair plate,
4995 8. 30 = 30 523-753 —10-8 4 |plate not the best.
5000 8. 30 May 2 525-702 ~16-9 3 [not very dependable.
5017 S. 30 o 15 538-632 —15-3 2 [not very dependable.
5026 S.23 & 31 554-619 —10-4 4 |excellent agreement.
5034 S. 23 June 6 560-597 —24-2 1 |underexposed.
5040 S.23 ¥ 7 561-670 - 1-8 4 |good.
5044 8. 30 i 12 566-600 - 8.2 4 (fair lines, poor agreement.
5053 S.23 e 17 571-622 —~26-0 2 [several metallic lines, K broadened.
5057 8.23 & 18 572-671 + 0-0 1 |4481 very sharp; 4549 broad and —40.
5061 8.23 S 21 575-619 — 5-8 1 (4481 good; 4549 narrow but —40.
5063 S.23 o 24 578-607 —14.4 1 |underexposed.
5067 8. 23 & 25 579-632 - 34 2 |underexposed. 4481, 4549 agree.
5077 S.23 = 27 581-604 —24-8 2 |4481, 4549 sharp.
5085 S. 23 July 2 586- 606 — 5-4 3 |underexposed but fair lines.
5105 5. 23 e 16 600- 591 —14.0 3 |same as 5085.
1913
5343 8. 27 Feb. 3 802-897 + 0-1 4 |fair.
5353 8. 27 F 6 805-892 + 2.6 3 |fair.
5366 8,27 & 12 811-888 -21.7 3 |sl. underexposed.
5375 S. 27 - 17 816-771 | -—-22-1 5 |lines sl. fuzzy.
5386 S, 27 Lid 18 817.740 . | —-20-2 4 |not best agreement.
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SUMMARY OF MEASURES OF 23 COMZ—Concluded

Plate Plate Date Julian Day Velocity n Remarks
1913

5389 8. 27 Feb. 23 | 2,419,822-758 —13-3 5 |fairly narrow lines.

5399 8. 27 2 24 823-832 —16-4 4 [fair plate.

5403 8. 27 o 25 824-785 —~15-2 4 |poor lines, tempr. change.

5404 8.27 o 25 824-833 -21-1 4 14481 ill-defined.

5411 S.27 i 28 827-734 -24.3 4 |4481 fairly sharp.

5422 8.27 Mar. . 834-811 - 4.1 3 |barely trace 4481, 4549.

5440 8. 27 < 17 844-725 —11-6 5 |4481, 4549 no contrast.

5442 8.27 April 1 859.772 -22-4 4 |[4481 faint.

5449 8.27 g 7 865 -687 —20-5 4 |K ill-defined.

5458 8.27 o 9 867-673 —~24-0 4 |[fair, agreement not best.

5464 B.27 5 13 871-722 —20-4 4 |agreement poor, 4481 sharp.

5471 8. 27 L 14 872-694 —-13-1 4 |all lines distinct.

5477 8. 27 & 15 873-759 — 4.9 4 |poor plate.

5481 8. 27 4 16 874-668 —18.2 4 [4481 and K sl. fuzzy.

5491 8.27 w 17 875-691 — 9-4 3 |4481 fair but poor agreement.

5493 8. 27 e 20 878-658 -17-6 5 |only fair.

5505 8. 27 & 24 882-603 —18-9 5 [4481, 4509 narrow, distinct.

5515 8.27 & 29 887-768 —~30-9 4 (4481, 4549 ill-defined.

5519 S.27 ik 30 888-749 - 9.3 3 [fair lines.

5523 8.27 May 1 889-600 —21-9 5 |4549 narrow, others broad.

5529 S. 23 = 2 890-611 —23-1 3 |4481 narrow, strong.

5538 8. 27 L 7 895-604 -15-5 3 |all fairly definite.

5555 8. 27 £ 25 913-646 —12-8 2 |4481 fair, others uncertain.

5558 8. 27 L 29 917-585 + 6-8 3 |4481 best, alone gives —2.

5586 8. 27 June 16 | 2,419,935-598 —26-0 2 .

66712—3



292

PUBLICATIONS OF THE DOMINION OBSERVATORY

MEASURES OF 23 COMZE

1491 4073 4095 4131 4148 4165 4191
A
Vel. | Wt Vel. [Wt] Vel. |Wt| Vel. |Wt| Vel. |Wt] Vel |[Wt]| Vel |Wt.
4549 | —27-8] 3|........|.... bl 41 + 68t -30-7] 3| —20.2] 3
4481 13-6| 1 —30-8] 1 20-3| 1% 5 G O (RIS I T 8-0| % — 80/ 1
4340 12-5 & i g 10-0f % 8-8( 1 — Fodl o Lt g g —12-4] %
4101 R [ Y SR e RA! ] R TIUTY VY, [ e e e e o el (I A0 SN [
U R o i iy B i e 00 S R B BT R e B el
Weighted
mean -~ 10-83 -~ 30-83 -~ 13:57 - 12:15 4+ 002 | — 20-16 - 8-20
Va — 12-60 4+ 5-46 + 4-01 + 0-32 — 4.42 - 7-13 - 10-62
Vq - -19 -00 - .20 + -09 - -21 - -19 - -20
Curv. - -28 - -28 - -28 - -28 — -28 - -28 - -28
Radial
Velocity ~ 23-9 — 25-6 - 10-0 - 12.0 - 49 - 27-8 - 19-3
4198 4217 4223 4259 4356 4785 4811
A
Vel Wt| Vel. |Wt] Vel. |Wt]| Vel. |Wt]| Vel. [Wt] Vel. | Wt. Vel. | Wt.
o0 TR S AR, I 1 OO ! B TP e e £ T
4481 2.3 % —30:5 —10-0{ % —13:3| 1 + 8:2| 1 —26-8] % —29-4 %
4340 87 3| +96 3| —239 2 17-2| 3| +10-0 1% 39-3 1 50-0| %
R e | (T e o e s 2 [ e i Lt = AT Lol S et Do s s e b
3033 | —59/ 1| —60 3| +186 3| —189/1 | + 83 2| —284 3| —338 4
Weighted
mean - 672 — 4.33 — 9-65 — 16-40 + 7-66 — 31-28 — 3773
Va — 13.-07 — 13-87 — 14.27 — 16-15 — 26-30 + 25-13 + 23.-52
Vs = gl e )= A ) = Mt = @pf . P ] = =it
Curv. - <28 - <28 — -28 - .28 —_ -28 — -28 - -28
Radial )
Velocity — 20-2 — 18.7 — 24-4 — 330 — 19-0 - 6-5 — 14-6
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MEASURES OF 23 COMAZE—Coniinued
4816 4846 4865 4877 4889 4897 4910
A
Vel. [Wt.| Vel. |Wt| Vel. |Wt]| Vel |Wt. Vel Wt| Vel. | Wt| Vel th.
4481 | —18-3] 3| —456| 3| —180f 3| —205 3| —a1-1] 3| — 76/ 2| — 44 3
4340 41-6f £ 202001 % 1.3 .4 . sl = el 15-2| 2 29-5| % + 5.0 % 11-8| 11
4101 by 1T o [ e (VY [ S TR 1 (B ] LY A T ] [ o (e
3933 -30-41 3% —22-91 } —26-6] 3% —32-3| % —41-6 % — 3-8 3 —24-7 3
Weighted
mean - 32-22 — 29-50 — 22-30 — 24-17 — 31-42 - 2-80 — 14-16
Va + 21-89 -+ 14-81 + 8-74 + 3-58 +  2.27 - 0-13 - 1-93
Vg -00 + -03 - <17 — +10 - .11 - .13 — .10
Curv. - -28 - -28 - .28 - 28 - -28 - -28 —_ -28
Radial
Velocity — 106 — 14-9 — 14.0 - 21-0 — 29-5 - 33 — 16-5
4918 4926 4930 4936 4943 4949 4955
A
Vel. |Wt] Vel. |Wt| Vel Wt.| Vel Wt.| Vel Wt.| Vel Wt.] Vel Wt.
2 o Ut 6 A ot Fry + 3.9 1 —11-5[ % —46-6] % LR 7 O 5 i IS SO il — 5-8] %
4340 —25-3| % —10-4| 1 81 96| % B R | e LS 29-4| %
10Ls |9 . lnilns 5 S o7 I i) |l T S R S 18-8| % S | I o [ MRS S (RS [ i L) AR
3933 —26-5| 1 -22-0{ 1 —23-91 3§ Q1481 Jilhssaaladse —16-2] 1% — 0:5] 1
Weighted
mean — 26-10 — 12.75 — 18-26 — 22-43 + 2-70 — 16-20 — 9.05
Va - 2-93 — 5:25 - 6-13 - T7-49 - 9-66 — 10-98 — 11.38
Va - -11 - <14 - -05 - -12 — <04 - <18 - .13
Curv. - <28 — -28 - 28 - 28 - -28 - 28 - 28
Radial
Velocity — 294 — 18-4 — 24.7 — 30-3 7-3 - 27-7 — 20-8

66712—24



294

PUBLICATIONS OF THE DOMINION OBSERVATORY

MEASURES OF 23 COMZA—Continued

4968 4972 4979 4987 4995 5000 5017
A
Vel. |Wt] Vel. | Wt} Vel. |Wt]| Vel IWt Vel. |Wt]| Vel. |Wt] Vel |Wt.
4549 l........1.. e, B o T a7 B WML S o e B o 0 e T AR AE 8 o e
4481 =Rl A R —14-31 3| 4+ 9-8 %] +14-20 3| -—-12:0f 4| +18-6] 3
4340 4+ 3.0 & L1 0 3 +19-9] 3| — 1-7 %] +16-3] 3| 4 03] ¥ }...... ...
4101 }........ o B SRR e 1 SR ot P SEs Lo e i i [ IR LA o et L Tt
3933 + 6-6/ 3| -—-14-2[1 - 19 3| +70 3] +29 3| +10-7 1 — 33 3
Weighted
mean + 2-34 — 14-20 — 465 + 5-8 + 7-90 + 2-40 + 7-65
Va - 14-21 — 14-59 - 15-73 - 17-18 — 18-19 — 18-86 — 22-56
Vi - -13 = -10 = 15 == -16 - 21 — .14 — 09
Curv. - -28 = <28 = -28 = 28 - »28 = -28 == -28
Radial
Velocity - 12-3 — 20-2 - 20-8 — 11-8 - 10-8 - 16-9 - 15-3
5026 5034 5040 5044 5053 5057 5061
A
Vel. |Wt| Vel. |Wt] Vel. [Wt]| Vel Wt] Vel. |Wt] Vel. [Wt] Vel |Wt.
4481 +15-3( 1 + 2-5| 3| +29:0/1 +38-2 3| +2:9{1 +27-6| 1§ | +21-4 1
4340 s S R LN (5 A ol R o 25-9( 3 177 1 = &8 3k et e,
4101 11z OO ) S SRR [ 31-4 % 2400 ok e e AR L S A T
3933 S b B R +17-6| 1 i ] L (S D PR R [ el (RS
Weighted
mean + 15-61 + 2-50 4 25-10 + 18-85 + 1-68 + 27-60 + 21-40
Va — 25-60 — 26-24 - 26-35 — 26-64 - 27-14 — 27-04 - 26-72
Va - -13 = -13 - -23 - -16 - 21 - 28 - <22
Curv. = -28 = <28 - -28 = .28 - -28 - -28 — 28
Radial
Velocity — 10-4 - 24-2 - 1-8 - 82 - 26-0 + 0-0 - 58
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e
MEASURES OF 23 COMAE—Continued
’
5063 5067 5077 5085 5105 5343 5353
A
Vel. | Wt| Vel ‘Wt Vel Wt] Vel [Wt Vel Wt.| Vel th Vel Wt.
4549 011 & 1T-fhE | +24-7| 3§ — 4.0/ 1 +28-5 % +19:5¢ & R4 0. 0w (K BRSO Vo
4481 ). 4-12-71 32 +22-7, § <4 8-3] 1 16-9) 13 5-11 1 -21-0] % -13:7] 1
ASAOVES % i LR, el AR ERSeL iy | (F 6 U FLE | S | BN TSLL O R 0-4 3 6-8 2
C 10| ol (0 SR IR R ¢ RO = G - 3 B (SENEE | O SRR R R | B S L 2440 -4 K i (s
SO 1.2, ¥ A= R Attt 0k S R M +20-71 % +12.-01 % —35-6/ % —23-6| %
Weighted
mean 4+ 12-70 + 23-70 + 2-15 + 21-15 + 10-42 — 18-13 — 14.60
Ng —~ 26-60 — 26-56 — 26-48 — 26-01 — 23-83 + 18-66 + 17-57
Va - <22 - .25 - -22 - +25 - -27 - -11 - -09
Curv. - .28 - .28 - -28 — -28 - -28 - -28 - -28
Radial
Veloeity - 14-4 - 34 — 24-8 - 54 — 14-0 + 0-1 + 26
5366 5375 5386 5389 5399 5403 5404
A
Vel. |Wt.] Vel. | Wt] Vel. |Ws| Vel wtl Vel. |Wt| Vel. |Wt]| Vel |Wt.
;2 SRR [0 B L I P —53-6|] % —34-0| % —-19-2| % =236l L e —35-4/ %
4481 | —~23-2 18-9| 3 4.3 3 14-0 1 29-4| 3| -10.7 3 34-0]
4340 38-5| % 49-8 % 19-2| 1 40-6| % 26-6] 1 25-01 2 21-4| 2
251101 N [P ) % (el o ol S o s A R T L T TT) L Foe oo Bl e
3933 ~42-4| 1 -32-00 % —30-51 % —34-11 % —23-31 % —-34-1{ —35-6| %
Weighted
mean — 36-60 — 35-16 — 32-85 - 23-77 — 26-23 - 2477 — 30-50
Ve + 15-25 + 13-24 + 12-83 + 10-65 + 10-21 + 9.75 + 9.75
Va - -11 - -10 + <14 + -10 - <07 + -06 - 07
Curv. - -28 — 28 — -28 — <28 - -28 — -28 - «28
Radial
Velocity - 21.7 - 22-1 — 20-2 - 13-3 — 16-4 — 15-2 - 211
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MEASURES OF 23 COMZAE—Continued
5411 5422 5440 5442 5449 5458 5464
A
Vel th Vel. | Wt.] Vel Wt| Vel. |Wt]| Vel. |Wt] Vel. |Wt] Vel. | Wt.
4549 =300 . § 1.4 . B =l T BT N PESRSCTLSE P At e e =100 P T
4481 365111 4.0l 1.9 3| —20-7] §] —15-6{1 —18-9 $} -—-27-1 3
4340 31-6 % ex 4.2 3} 10-5{ 1 19-2| } — 8-5| % 4 76| % - 2-5| }
5101 B EIONE) T 14-2| 3} 27-4] % 9:31 3} #2868 3100l —1:1 3
3933 —29-11 | -10-31 8| —22-00 | —14-31 3| -—-10-0f % | -—26-8 3| + 6-0if 3
Weighted
mean — 32-40 - 8.92 — 11-87 — 15-57 - 11-00 - 14.71 — 840
Ve 4 8-42 4+ 5-16 4+ 0-50 - 6-49 - 9-19 - 9.98 — 11-67
Ve -00 - -09 + 04 — -11 -00 4+ 02 - -09
Curv. — -28 - -28 - .28 - -28 - <28 — -28 - -28
Radial
Velocity — 24-3 - 4-1 — 11-6 — 224 - 20-5 - 240 - 20-4
5471 5477 5481 5491 5:193 5505 5515
A -
Vel Wtl Vel. |Wt| Vel. [Wt| Vel. |[Wt} Vel. |Wt] Vel Wt Vel. [ Wt.
4549 - 171 oo [ IR 4100 31 41570 | + 93/ 1 [|........|....
4481 | + 161 | ‘42490 3| — 1.9 3| — 85 2| —7-4] 3| —103 2| —o0.5 1
4340 | + 4-1] 3| —12-4| 3| -12-1| 3| +20-4] 3| + 1-4] 3| + 59 3| —137 %
07 bl PSRRI | (SBR[ i b = anl B L —-21-14 3| — 08 3| + 1.1 }-
3933 - 591 +10-4| 1 + 0 4 e andE + 5-21 % —26-11 % —~24-8 1
Weighted
mean - 070 + 8.09 — 4-90 + 4-27 - 2-84 - 2.72 — 12-56
Va - 12-09 — 12-53 - 12-97 — 13-35 — 14-47 — 15-95 — 17-80
Vi - -04 - -16 -00 - .07 -00 + -02 - -22
Curv, - -28 — -28 - -28 - -28 - -28 - -28 - -28
Radial d
Velocity - 13-1 — 4.9 — 18-2 - 9.4 — 17-6 — 18-9 - 30-9
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MEASURES OF 23 COMZAE—Concluded
5519 5523 55629 5538 5555 5558 5586
A =
Vel Wt.] Vel Wit} Vel ' Wt] Vel. | Wt] Vel l Wt.| Vel ! Wt] Vel Wt.
4549 +14-3| 1 — 4.5 1 - 1-8 3 = 2[5 e Sl (RN I [V DRI 0-0| 3%
4481 7-1 1 — 0-6| % 4 3-0| 1} 2-2| % +18-0f % +23-3| 1 + 2-00 3
4340 |.. . o4 Bew - 2.9 3 T BT RN . s AL - 500 % gu=0l" F-lo. ..o,
5T o R e o s MRS - SO TSR (St R Pl AR ) NN T
3933 + 6.7 1 e 11 Pl ) [ FRUPRIPERL| - o201 ... . 2000 CE et b s
Weighted - .
mean + 9-37 - 3-13 — 4-12 + 5-15 + 12.25 + 32-47 + 1-20
Vg — 18-17 — 18-54 — 18.76 — 20-:36 — 24.61 —= 25-25 — 26-75
Va - -21 + .04 + .02 -00 - -14 - -09 - 18
Curv. - -28 - -28 - -28 - .28 - -28 - .28 - 28
Radial
Velocity - 93 — 219 - 23-1 —~ 1565 - 12-8 4+ 6-8 - 26-0

Dominion Observatory
Ottawa
April, 1919,
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MEASURES OF RADIAL VELOCITY OF 5 SERPENTIS

BY W. E. HARPER, M.A.

(1900, o = 15" 30™-0, 5 = + 10° 53’ , mag. 4-23, type A5)

This star was announced a spectroscopic binary by Campbell, in Lick Observatory
Bulletin No. 199, from 5 plates scattered over the years 1905 to 1911. The range of
velocity from the five plates—¢onsidering the mean of the measures on each-—is from —26
to — 52 km. per second.

Forty-three plates were made here with the single-prism spectrograph, mostly in the
year 1913, as given in the accompanying table of measures. The spectrum is characterized
by intensely strong H and K lines of caleium, moderately strong hydrogen, and faint
and diffuse metallic lines. There is a 5-2 magnitude star of the same type about 3"
distant, in position angle 180°, which on nights of poor seeing is confused with the main
star, but any effect its spectrum might have on the measures is negligible. Apart from
one or two plates, our measures lie between — 38 and — 53 km. per sec. and it has not
been possible to obtain a satisfactory period, though the curve of velocity-frequencies
would verify the binary character of the star. If the better plates of our own observatory
were alone considered, a curve whose period is approximately four months and a range of
15 km. might be suggested, but the Lick observations do not bear this dut.

The second column of the table of lines used indicates the number of times the line
was measured. The residuals are in the sense, mean minus measured. No revision
of the wave-lengths has been made.

LINES USED IN § SERPENTIS

Residual Residual
A n A n
Num Alg. Num Alg.
4549-7668.............. 30 11-4 + 7-4 4250-616.:........ 3 12-8 + 4:6
4534-139.............. 6 10-6 + 8-0 4246-996.......... 3 6:9 - 69
4481-400.............. 36 9:4 — 4-1 4233-328.......... 14 7-3 — 46
4443-976.............. 4 9-7 + 9.7 4227 010E v s 9 5-4 + 1.2
4395-286.............. 7 14-4 +14.4 4108-494.......... 11 12-4 -11.7
4375-103.............. 11 10-9 + 3-5 4143-928.......... 8 12-3 + 8-5
4352.006.............. 6 15-2 + 2.7 4101-890.......... 12 11-6 - 0-5
4340-634.............. 32 82 - 1-1 4063-756.......... 10 15.7 4+ 16
4325-939.............. 20 88 + 2.8 4045-975.......... 25 6-3 + 2-9
L D S b Dio Eere 15 13-3 —-12-1 4005-430.......... 10 8.7 - 2.7
4271:760.............. 11 9-5 + 2-2 3933-825.......... 1 11-8 +11-8
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SUMMARY OF MEASURES OF s SERPENTIS

Plate Date Julian Date n Wt. Vel. Remarks

1913

0 T R S ST RUC RNl W Feb. 3 2,419,802-944 8 4 —52

103 ]2 R T U ISP DR U 3 6 805-961 6 3 42

R @ TS S S R S ¢ “ a2 811-935 10 5 38

{75 D 1oy e ol e L 816-882 8 4 38

5401......... B o TN 2 24 823-923 8 4 39

BAOG o b o L “ 25 824.913 6 2 48 |underexposed. .

b7 4 Qe T R RS TERETN LN | Mar. 7 834-896 5 2 40 |underexposed.

{ T E E 0 BT S (50 S e 1 | April 1 859-857 8 4 40

Uil T O S M | L 9 867-790 4 2 | 62 [poor plate.

5466........ SR A ool 0 N g 871-814 3 2 59 |only fair.

BATR L o 5 ST P £ P < nell 872-805 7 4 54

17 it I A ] CURNE S S | $# ur15 873-834 7 3 52

DARD S |l e b “onl6 874-804 9 4 46

HAORN o B e i ke 20 878-753 7 4 53

5757 1 TPTI BPY (/RPRY Sd R . (=23 881-753 8 2 52 |underexposed.

OGN e et ¢ 24 882.724 4 2 48

I P SR s e ey “ 25 883-808 4 2 29 |poor plate.

LI brite o oot G SR oI By ! “ 29 887-847 6 3 50

ODAB AB i b Aok S8 ok “« 30 888-833 8 4 53

DB2 st 4 b i M e Tk May 1 889-708 7 3 48

5533..... (il M ey il oL 2 890-744 8 3 48 |underexposed.

DSAONS LA ek ST 895-734 °| 6 3 54

{7151 L Sk PO N S o £ 11 899-801 4 2 39 [poor plate.

BBBF. e 2l T s o £ 14 902-816 10 5 50

BT e ey TR g ey o . 25 913-744 7 3 45

OB F e A AN P T Y ore come 90 917-708 7 3 44

(5T R e O June 4 923:748 5 3 38 |underexposed.

T by S P S SR e 1 s 8 927.707 8 4 42

M s e “ 9 928-675 8 4 42

LTt B 0 S = el Ay G ' 932-687 8 3 37 {underexposed.

D88 iy i 1l B e rite ol £ 16 935-690 5 3 42

G107 I LR S e | “ 18 937692 6 3 38 |narrow spectrum.

10 e S St o “ 20 939-702 2 1 25 |very poor plate.

L DI R, e Ty e SRR 942-755 9 4 39 |fuzzy lines.

0605l LBl e e i s 5 B July 2 951-651 4 2 51 [very poor plate.

DBUSAL T S L Ry e S 4 7 956-676 6 3 43

TN e o BRIl ) i« 14 963-659 7 3 42 |fuzzy lines.

{7} i1 () St b e O A D S (25 974-619 5 2 38 |narrow spectrum.

R e oo £ v o3 “ 30 979-591 6 3 42

ST IR S e R Aug. 6 | 2,419,986-584 8 4 —41
1914

110 A SRR T P, =i B Feb. 23 | 2,420,187-862 10 4 —28

G e e e S July 30 344560 7 3 —52 |narrow slit.
1915

(1SRN (S S i T (e ) Feb. 18 547-881 10 5 —31 |excellent plate.
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MEASURES OF 5 SERPENTIS

5344 5355 5367 5379 5401 | 5406 5424
A
Vel. |Wt| Vel |Wt| Vel. |Wt]| Vel. |Wt] Vel. | Wt] Vel. |Wt| Vel | Wt
4549 ........ veo:] —85-1 % —58-9| % —67-71 3|........ o NS e v Tt o AR
4481 —83-9| 2 76-0| 3 59-5| 4]  70-0f % et R O | (R ... —55-4] %
4395: ool i A 5| DO 0 S 8551 200 % o0 o =TI F e
AN LLs o T e (o TR o S a8 NP~ (P -y VI [ o e iy e N SR
AZED =] v el et TR A 80-1 %[........ < JOE T SRRV Tl &
4340 77-2| 3§ 68-1 % 59-2| 1 49.-9| % 61-3| % 73-4] % 57-5| %
4325 o L R S IR 50-4| % 2-31- 3 4..%. . A0 i s ey R 3 s
4271 il | T I S St [ Lo S e i LEAE e 66-3| %
4233 ... .00 59-6( %]........ ¥Y2:8( ¥ .GL...% 60-7| % 62-0f %
A108 N . oo | LY - = WA (R S T oo, ERCST SRR T R 71 e e L P IR
4143 1) B (N 54.20 1f........ i e tn B) INARER BB b s y
4101 62-1 % 75-0| % 74-6| % 71 2| S IPRTICE ) O roee e e
4063 BTl = 670 Fifi. o k e B N T Virofin St
4045 —86-9] 1|........ 60-0( 1 68-1 | % b B 1) AT T A &
40057 | 2055 ... —64-4] % -71-1} 1 —54-7| 3| —-54-3] % -71.5| ¢] -—76-8
Weighted
mean — 78-69 ~ 68-03 — 63-80 — 63-84 — 63-82 - 71-84 — 62-84
Va + 26-39 + 26-41 + 26-21 + 25-84 + 24-97 + 24-83 4+ 22-89
Vi -4 09 + -06 -4 -03 + -12 -00 - 19 -00
Curv. — 28 - -28 - -28 - -28 - -28 - 28 - -28
Radial
Velocity — 52-5 — 41-8 - 37-8 -~ 38.2 - 39-1 — 47.5 — 40-2
5444 5462 5466 5475 5479 5485 5495
A
Vel. |Wt| Vel. |Wt]| Vel. [Wt] Vel. [Wt] Vel. [Wt] Vel. |Wt.] Vel. |Wt.
A5G0 Ky 2 2e M e 5 f s & My Ak o b ey beoxils smias —52-8] % —48-7 % —65-2| %
4481 | —37-4] 3|........ -69-3| 3| —-585 % 59-4| 3 56-6| 3 39-3| &
4443 |........ B e | (AN e R I [ s v 448 4. ... ok
4340 67-4] 31..-..... 75-2! % 58-6| % 51-7] % 64-7 3% 66-3| %
4325 [........ oo =878 ¥ be...e.. ol 695 3 45-8 3 44-4 3 60-3| 1
4290 TOEIEN B ST s e d [ o e o S|[OS Sl | SR S e 63-2| %
4271 e IR W FRENE) | e a7 O ol (NN VO (A RIS
4233 63-4| 3 74-7 % e L S e P |Siiorolo e, 701 kel S| I
P R oo a5 ol o] (B Do e et o aih] [ eeidrs b B 5 5 £ ol [ e 44-6| % 63-7 %
4198 I ] e B o M | [ i | [ 1| TR T R | SRR (s | [
4143 U U IR (ORe [T 729 3l....... 63-0 3| —64-9 }
AHOL Lorfen o albaidil e v e s e A o | R L | | e 16 L
4063 |........ g O S L o o e r| Ao ol o entlates 872 | —=73:8] F]........
4045 | —50-2| 3| ~77-7 %)|........ —61-7] 4| —617 3| ......L. .l
Weighted
mean — 54-98 - 74-32 - 69-10 — 64.52 — 61.44 — 55-36 — 60-62
Va + 15-34 + 12-31 + 10-79 + 10-28 + 9.89 + 9-46 + 7-79
Va o -11 + -04 - 02 - -02 - -09 = -04 + -05
Curv. - -28 - .98 = 28 = .98 = .28 o .28 - .98
Radial 3
Velocity — 40-0 - 62-2 — 58-6 — 54-5 - 51-9 — 46-2 — 534
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MEASURES OF & SERPENTIS—Continued

5501 5509 5513 5517 5521 5527 5533
A
Vel. |Wt.] Vel. |Wt.] Vel. |Wt] Vel. |Wt.| Vel. |Wt] Vel. |Wt| Vel. | Wt.
4549 —-39-71 4| -—66-9 31 —-39-2| 4| -—-56-6/] +| —57-6f | —53-9 3| -37-5 %
4534 689 3 |........ 40-41 § [8.,. L. . 4 56-6] 3 61-0, % 48-6| 3
L L L | S, A 34-21 % 337 % 789 & i...... 47-3| % 50-7] %
439 H....... W e U | gttt VA RELTE | WS B0 A SR - I R | e e 64-6| 3
4352 o, ..., ATSn e ) A SR . i et a || = 40-31 F R R - .
4340 070 (P ) 1 LA vl —23-5) 4 48-7 3 48-1| % 604 ¥ 5],
2325 |§... ... e | S S gL R e A - P Al I 43-9| % 55-4| %
4290 67-4) % 5R-8F ¥ |25 . 39-2 % 43-0; % 51-2] % 46-8| %
42488 (... .. o IR e ot 5 K (e 67-1 % (ko O] 1 Bere) PR |- [T s
4297 M. L A - AR e | sl o Ay b Do e G g U T ) |- SR A LR | e et (e
AF08 fEo. ... S R v SRR i s e Caril - el B 62-4| % —39-9] %})........
a0 ... A | (R e et il Lo el LD Fiu | okl
4063 [........ P! | SN SR | e R S | e, ST o VR - S 36-6] %
4045 —87-4) 31 -59-7 3 |........ I || [Pt A il | ISR AP || S ....| —-61:3] %
Weighted
mean — 5822 — 54-00 — 34-20 — 53-80 — 55-62 — 51-09 — 50-20
Va + 6-53 + 6-11 4+ 5-69 + 3-86 + 3:43 4+ 3:00 4 2.57
Vi - .12 + 09 - -09 — -17 - 14 + .09 00
Curv. - -28 - 28 - 28 - -28 - 28 — -28 - 28
Radial
Velocity — 52-1 — 48-1 — 28-9 — 50-4 — 526 — 48-3 — 47.9
5542 5547 5553 5557 5562 5565 5571
A
Vel. |Wt] Vel. |Wt]| Vel. |Wt| Vel. |Wt] Vel. |Wt|] Vel. |Wt] Vel. | Wt.
4549 —60-1 3| -—-16-6] | —57-6/] 3| —24-0f 3| -—26-11 — 5-5 3| -31-8 1%
4534 |........ LA C SN 46-3( 3 Ak T (D0 o M W L B O T | o] | s | Yo
4481 56-6| 3 38-5] % 43-0/ % 39-1| 3} 44-2| % 35-6] % 23-8| %
4443 ozl s N R S| T | el = o e T e R[5 BTt
4395 60-4/ % ........ T R AR 8 W o e s e AR & sy o 19-6] %
3T |5 o kb s | A s s 52-1 % 49-3| 1 27.5 % it | IS |
4352 [........ | e IR e e | e ST | At 4950 VR oo os s o] o5 irs
4340 e DR S (s 30-1] 3% 57-3| % 483 F[|........ 21-0| %
4325 |........ s sra % o G IS e, Pt ¥ o) (NI ol Amegl ¥
Ll e 8 b gemidiie foae b | e o MR e 4 AT o (RO B 39-9] %
4246 |........ SN A b R T fopu! (11N I PtoNins
" ) A 1l B S ST iy SR T S MY Wimsrce
4227 {........ A | s 52-7 % -37-3] 3 379 l...... AR |35 o Ly
4198 (........ b Cnate N oo ez A (e U A S— .| —28:4 3% 23-9] 4
4143 —~47:31 $]........ maen Al ien gl Doy [STREAETS S| PN [CHRT S S o Y] e, et T TN R G | s
4101 |........ el AR Rl v O N R JO ETer D, el 4 S8 o CiR S
4045 |........ oo —46-90 3| —47-20 3., 0 —40-31 :1]........ —16-91 1
Weighted
meen — 53-60 — 37-27 — 46-89 — 36-83 - 35-09 — 25.-72 — 28-85
Va + 039 - 1-40 - 275 - 7-33 — 9.01 - 11-36 — 12-93
Vi -00 - 15 — 09 - -12 — 08 — 17 — 12
Curv. - 28 - 28 — 28 - -28 - 28 - 28 — 28
Radial

Velocity — 53-8 — 39-1 — 50-0 — 44.6 — 44-5 - 37-5 - 42.2
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MEASURES OF 5 SERPENTIS—Coniinued
5575 5582 5588 5594 5597 5605 5608
A
Vel. |Wt| Vel. |Wt] Vel. |Wt] Vel |Wt] Vel |Wt] Vel. |Wt| Vel. |Wt.
E
4549 —34-1] 1 —35-6| % —38-7| % - 72 3 —-35-5 31...... B —36-3| 3
4534 L0 Sl kR Hsret 2 Eedlierat |0 b N o 28910 % 2.0 e Bt ol 2
4481 29-8| % 25-1 %]..... IEENEN 30-5 % 24-1 % —17-1] % 11-2| 3
4443 |........ e 1A e I SR o i B o i e 1 B R g ) | IS 5
L G TSR e R B ol [y 1N B G O L B o e e S 3 s W A MLl S B = .
4375 1780 % 14200 A 7-8 % 32-5| % 41-6| % 459 T oo e
4852 13000 SR R B R SR 21-2| % 580" % 1.2 0. A8 S 2 bR
4340 28-3 % 1630 % p .1 . A L S 1) e Sl S - Sl b 5 26-1| %
4325 |...... ol b i e b o ikl bl B il 5-3| % 29-1| % 17-4 }
4290 7 et (e R B R e b SR O I | el S e B - 2 Skl bt oo I LIRSS 200 - 6-3| %
-5 U e . 8 15-7} % 1t e | e e e I T e = 3] £ el 4 i [ A G HLER
4246 1h....... Pre) b sl 22 SR 1 oot o it b (St o W B g . -, v (R | | S
4233 |........ o o £ : o S R EEIE s | % SRR W S i
. 4227 fo...... 3 22.3] T la......: ST (RS S (e | Sk R O U B S A8 28 o+
4198 2o el e (8 R e 3 e Db ooy 421" 4. .0, I e e o
4101 IRI8E Al [ ST R i el RN 1 e lag S | Sl k]
4063 |........ 7 ) L RO | ALt B B S0 I o) goie 6 B . Bc a0 0 K
4045) |00 LI iy s s i —14.6 %]........ —11-8 % ]........ —-27-6| %
4005 —29-9] § —AR] S 8 A e 1\ A o S | S (B o eae i 9+ o ol 16 :
Weighted
mean —~ 28-12 — 21-65 — 26-18 — 21-42 — 20-69 — 29.70 — 20-82
Va -~ 13-32 — 14-88 — 15-82 — 16-46 — 18-07 — 20-59 — 21-81
Vi = 08 - 12 - 13 - <14 = 25 - -13 - -13
Curv. —_ 28 = 28 - 28 = -28 - 28 - -28 = -28
Radial
Velocity — 41-8 — 36-9 — 42-4 -~ 38-3 - 39-3 — §0-7 — 43.0
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B - o

MEASURES OF & SERPENTIS—Concluded

5619 5631 5638 5644 5961 6234 6803

Vel. | Wt} Vel. |Wt| Vel. |[Wt] Vel. |Wt] Vel. |Wt| Vel. |Wt] Vel |Wt.

4549 | —27-5 3|........ Bl 4ot e o i

4481 20-0) 4 {e...... A e s e e L ) 34-2
L. ... Dl L w11 iy ot PAOST 17 ol S S N
4395 |........ esvel - nafi i Ak et ke el i S - X el e S
A b, il o e A il g 400 3}........ S e M Syl idag
4853 L. ... il S Sl O B e | R B JE BT 3l O0L Y SN
4340 17- .

4325 1

4289 ; :
o b 9.9 3 ol ¥ Lo P - TER SRR
T | Rl M e i, e T E boid et Sk FEL g R
Tl e et e e il ' AR Rt ol B LB C N
agerifia Ley Agnlioad 2 yaull et ol s B TR 8
4198 |........ p PO O Y. T R T S N (R
4143 |........ Wy e Y s e, drraulndion ekl i e R e ’r

4101 |........ VLU SaelgpOip Y, ST SN T ik SIUENE LA s
4063 318 3/..... St 988 Bdil et il Bonel . b o). Boet didess g Bl teuen ol »
4045 | —20-00 4| - 59 | —179 &| —30.5 1 68-0 3 31-8
4005 |........ A el s 4l B e Rl IR sl ool et (1 B TR SR 44
s fhoog, A Uit 2ottt D padids i W) T cen| —68-

........

e aop
(L]
-~
oo
|
[~]
\]
o
o9

......................

O~
O ©

obet W3

[ 3]

=]
A3 oo

o

(=3}

©

Wt

-3

-t

<©
Lol ol )

W

o
" .

'S

-3

(4]

C

e

O RN

Weighted
mean ~"18-22 — 13-20 — 16-42 -~ 15-20 — 53-49 — 25-97

Va — 23-26 — 24-.87 - 25-20 — 25-67 + 25-16 — 25-30

Vi - -21 - -19 — .17 — -19 + -15 - -13

Curv. - <28 - -28 - -28 - -28 - -28 - -28

izt
&
g

Radial 5
Velocity — 42-0 - 38-5 — 42-1 — 41-3 — 28.5 — b1-7 — 30-8

Dominion Observatory
Ottawa
April, 1919,
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MEASURES OF RADIAL VELOCITY OF X SERPENTIS

BY W. E. HARPER, M.A.

(1900, o = 15* 37™-1, 5 = + 13° 10’, mag. 5-26, type B9)

This star was announced a binary by Adams in the Asérophysical Journal, XXXV,
p. 176, from three measures in 1911 giving a range from — 4 to + 36.

Thirty plates, taken mostly in 1914, have been measured without giving a clue to
the period. While slightly greater negative velocities have been secured than Adams
got, yet, there are no velocities anything like as positive as he secured. No doubt if the
observations were continued long enough, high pesitive velocities would be chanced upon
and a period could be found, but the star has been dropped, temporarily at least, from
our list. Ofr measures would indicate that the velocity of the system is about zero.

The character of the spectrum can be inferred from the lines in the accompanying
table. Many other lines were measured on the best plates, but to make the measures
as uniform as possible, the results were based on these 10 alone. The lines X 4215 and
A 4077 are unusually strong in this spectrum. These are two of the lines which Adams
uses in his spectral parallax determinations.

LINES USED -IN X SERPENTIS

Residual Residual
A n A n
Num. Alg. Num. Alg.
4549-766............ 15 8-6 +4-0 4215-668.......... 19 8-3 —-3-8
4481-400.............. 21 7-2 +1-7 4161-698.......... 9 6-4 +2-4
4340-634.............. 15 7-2 —-2-2 4077-885.......... 17 8.0 +4-4
4325-939.............. 6 8-4 +4-8 4045-975.......... 7 8-2 +1-2
4233-328.............. 12 7-4 —6-4 3033-825.......... 8 8-2 —3:6
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e e

> SUMMARY OF MEASURES OF x SERPENTIS

Plate Date, GM.T. Lines Velocity
1914
5962 0% HUES T RO, P [E S ) S SR 1) TS R 6 + 1.4 -
5981 %5l [ e IR R =S W R R 1 et TR R 9 - 0-7
5991 SepE R0l Tk oh L Y B e dniee S LT ade | 5 — 8.2
5998 D e 1 n RPN IO O, & T ST T b nsny. 0 3 —15-4
6002 LR Tk UL IR o LIS SO = 1 S [ A s 8 - 1.9
6005 RO T R T S S T O A Lo T 4 -15-6
6012 APHISEE R e B S e s R i e ol s L 7 - 4.6
6019 £ GATA8%5). sl . b AR A e DS, L I T I 6 - 68
6027 G IR Sp ot TR S YOI ST TR = T TR T T ol 6 - 0-5
6043 ORI 0 o S P L T (T I [ (U T  (JE T T 6 - 5.0
6057 May., (800 Mg 228 ol e, My e e 4 + 01
6069 L T EIST R T, AR 7 =N e R 7 + 7.4
6079 € 04600 ... an e N Tt s L el e 4 —14-9
6083 LR T i e e L (¢ U9 S %] (B o R TR ISR 1 +15-0
6089 June 4.670..... U L i Rt d L 3 e 4 — 4.4
6092 7 S A IR O R SO o O A S I | 4 + 85
6100 “ T TR A 4 SO I o T D e S 1 —12-1
6114 S e I e e e s v o S s 6 - 7-4
6120 I U e ety e AT o T | S S & [t i 7 4+ 76
6134 EENNSORTO SN o Iy = v il b S T e R A 10 - 18
6141 Ty ROl (O F, HeE o Bs ep S oe Tef RA 1 —12-4
6144 « g A e s e bl e s Mg SRS Sty 7 - 2.2
6167 4 BEGIEMN o s SR s NEL T B S gty - BN 3 4 2.3
6190 N T L o e o I e el N 9 +10-0
1915 x
6755 Tan=BBoS. (OGN Tl e s e ey o At 8 B o P 5 4173
6793 100 et (LS B SRR RS T e el LT ey . 6 + 8.9
6802 ARSI e IR i ¢ ey peslie g pl R 1 e TN R iR b 8 +12.5
6832 N S a0 o e S0 SR e e, i 6 — 06
6840 g ZAEN T dere ol Gl S i TN, o E S el e NS el 8 + 1.9
1916
7783 Auge L5 EaR A6 Bl ) B L A e s e 6 +15-2
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2 = s o
MEASURES OF x SERPENTIS .
5962 5981 5991 5998 6002 6005 6012
N 4
Vel. |Wt| Vel. [Wt] Vel. |Wt]| Vel. |Wt] Vel. |Wt] Vel. |Wt]| Vel. | Wt
7 7l WS R | A et RS PR ANNNEG TS 1§ ety <SRt 29, | AL e L) =2 2
4481 —22.6| 1 21-9 3| -3391 |........ o] —20-3] 3§ =24-90'1 32-6| 1
4340 |........|.. 10-5 % gealaral RS 236, juhn e 17-2] 2
a825 .. ... 5. i [T AR 35-3 2 ]........ JEk 2 it i 39-7| % 7-9 3
4233 8.6 % IEL I S W ey [ e 1-6f % B4-01°1 [L...80804. . i
4215 7.2 % 2B SN 4 =397 3 20-7 ¥] -20-1] % 5.2 }
4161 22.6| % gl gl S Al 36-1 % 2201 33s-a L L i "
4077 30-6| % a2l -3k e G —-22-1| 3 25.8 FE 0L 5 8.2 2
4045 —37-8 1 8-9 % s Yl R i | N 1 LRSS S SRR v o)y B s
3938 |..~..%.... =223l 3.1 =90-81 | leNAE —g:) YL, . ...l —30-00 2
Weighted
mean -~ 23-05 -~ 21-09 — 27-30 ~ 33-20 - 17.90 ~ 31-30 -~ 19-18
Vs 4 24-66 + 20-51 4+ 19-33 4 18-16 + 16-23 + 15-91 4+ 14-83
v + 04 + .14 + .02 - .09 4+ .02 + 02 + 02
Curv. -~ .28 - .28 —~ .28 - .28 - .28 - .28 - .28
Radial
Velocity + 1.4 - 07 — 8-2 — 15-4 - 1.9 - 15-6 — 46 9°
6019 6027 6043 6057 6069 6079 6083
A
Vel. |Wt| Vel. |Wt| Vel. |[Wt] Vel. [Wt] Vel. |Wt] Vel. |Wt] Vel. |Wt.
4549 |........|.... — 50 3| — 8.4 3| —24-6] 3| +21-4 3| -16-5] 3 |........|....
4481 |............ —28.7) 3| —28-8 3| +6-3| 3| —12:00 3] + 4.5 3| +23-0] %
4340 — 89 3| —27.5 3| -136| 3|........ e b I [ e | o o
4933 I s ey =S ! I (A NN B T | b il f L R Sl D= S L ] B e
4215 1.7, 2] + 341 s B P el =S s | e NS | RS S
4161 o ] B ) LS | SRR T Ee EUANRE S o S L L L e
4077 34.6] 3| —20-7| 1 —-11-2| 3} - 9.2 | — 72 3| —25-8 %]........ .=.
4045 R I S e e o a | e R i (SR [t s k| e e bt Sl [ S e [
3933 15881 Fille o e sl i e e s I B T T e [ | (et m i i
Weighted
mean — 20-30 — 11-70 12-14 - 320 + 720 — 874 + 23-00
Ve + 13.75 + 11.47 + 745 4+ 365 4+ 0.66 — 6-04 — 7-66
Va + .04 -00 -00 — .00 =i w14 + 15 - .03
Curv. - .28 - .28 — .28 - .28 - .28 — .28 - .28
Radial
Velocity - 6.8 — 05 — 5.0 4+ 0-1 + 7.4 - 14-9 4+ 15-0
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MEASURES OF x SERPENTIS—Concluded

6089 6092 6100 6114 6120 6134 6144
A
Vel. |Wt] Vel. |Wt] Vel. |Wt] Vel. |Wt| Vel |Wt| Vel. |Wt| Vel. | Wt.
4549 | — o071 |........ [ 00 3| + 47 3| +27-3 3| -11-1| 3| +18.0 3
4481 + 45 3| 4176/ 1 |........ — 2.5 % 19-0| 1| +14.0] % 15-5| %
4340 )........ 16-9 $4........ 5 +19-5] % 10-5 1] +41.6] 3 26-4| 1
4325 oot e s SO NGB O ol b Bt 7 ORI B o+ 34§ 11-8} £
4233 ILen s 2RI e +11-0f 1 27-4| 3| +36-6] % 18-1f 3
4215 +20-6/ 3] +22.00 3]........ +34-8) % 22-2| 3} +26-3] % 25-41 %
4161 |........ O8] [ (M SR i ot RN | A, ceo) 4128 21........
4077 S (T S T (SN I o e + 1.6/ 3 26-6) ¥+|] + 320 3] +10-8 1
L Rl Il R ] IR | [t Ui | AP RO [t +30-0f 2] 4+ 90 &{........
L (B eI e L oM e e B [ . S P4 L e ] ek T G AR
Weighted
mean + 6-30 + 19-60 000 [ 4+ 844 + 23-95 + 16-42 + 18-05
Va ~ 10-41 — 10-80 — 11-85 — 15.11 — 15-83 — 17-80 — 19-84
Va - -02 - 06 — -07 - 17 - 09 - 19 - -14
Curv — 28 - 28 - -28 — 28 — 28 - 28 - 28
Radial
Velocity ~ 4.4 + 85 — 12-1 it + 76 -~ 1.8 - 22
6167 6190 6755 6793 6802 6832 6840
N s
Vel. |Wt| Vel. |Wt| Vel |Wtf Vel. |[Wt] Vel. |Wt| Vel |Wt| Vel Wt
4549 +24-4 3| +14-1) & = 8=3 ¥ | e +12-2| % —~22-6/ 3} —20:6| 32
4481 29-3] 4| +52-2f % 3.5/ 3| —-13-5/1 —22.5 % 23-1 3 67 %
4340 {........ £ BN s BTN, © 11.77 1 22-2( 2 -12-8| 3 23-5 % 245 %
43051l i o o 1] 1 L et e P |7 o g 21-0| % —44.4| 1 I R o [ S et Lo o
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Weighted
mean + 23-87 + 33-15 - 7-90 — 16-27 — 12.62 - 23.91 — 21-28
Vi — 21-26 — 22.67 + 25-29 + 25-30 4 25-22 “+ 23-48 + 23-36
Va — -06 - -22 + -14 -+ <12 + 19 4 -11 + 12
Curv. - 28 - <28 — -28 - -28 - .28 = 28 = <28
Radial
Velocity + 2-3 + 10-0 + 17-3 + 8-9 + 12-5 - 06 + 1.9

Dominion Observatory
Ottawa
April, 1919.



