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ORBIT OF THE SPECTROSCOPIC BINARY x AURIG.iE 
AND A OTE 0 12 LACERTA!: 

BY REYNOLD K. YOUNG, Ph. D. 

The binary character of X Aurigre (a=5h 26m, Ô= +32° 7', mag. 4.88, type Bl) 
was announced by Frost and Adams in the Astrophysical Journal in 1903. An orbit 
has been determined from eighty-eight single-prism spectrograms secured at this 
observatory during the years 1913, 1914, 1915, and 1916. An idea of the spectrum 
may be obtained from Table I, which gives the wave-lengths of the lines used in making 
the reductions, the number of times each line was· measured and other data necessary 
for correcting the wave-lengths by the usual method of making the weighted mean of 
the residuals equal to zero. The residuals quoted are taken in the sense, observed minus 
the mean of the plate. In addition to the lines given in this table, the H and K lines 
of calcium are present and generally were measured, but they were not included with 
the rest of the lines for reasons which will appear later. On well-exposed plates all of 
the lines given are fairly sharp. Those due to silicon and some of those due to helium 
are faint, which accounts for the small number of times they were measured. 

The velocities obtained at the Y erkes and Ottawa observatories follow in Tables 
II and III. The headings of the columns in these tables are self-explanatory. The 
residuals, as given under 0-C, werc obtained graphically from the final curve, and so 
may occasionally be a tenth of a kilometre or so in error. 

TABLE I 

Numbcr 
Element Wave-Length Arithmctic Algebraic Total of Times 

Residual Residual Wcight Measure<l 

Helium .................... .. ......... 3964·875 7.5 +2· 1 10} 32 
Helium ........ ... ,, .... ... . .. . ....... 4009 ·417 6·8 +2·1 8 23 
Helium .... . . . .... . ........ .. ......... 4026·352 5.7 +2·9 39~ 79 
Hydrogen ... .. . . ......... . . . .......... 4101 ·890 5·8 - 0·6 30~ 64 
Helium ....................... . . .. .... . 4121 -016 8·3 -0·9 5! 19 
Silicon ....... . ..... . .... .. ............ 4128·211 10 ·0 -3·2 9 29 
Silicon .... .... ... . . . . .... ... ... . ...... 4131·047 6·2 -2·7 7! 24 
H elium . ..... . .......... .. . . ....... ... 4143·928 7.7 -3·1 22~ 61 
Carbon ......... . ..................... 4267·301 7·1 +2·8 13~ 40 
Hydrogen .... . ........ . ..... .......... 4340·634 6·7 -3·0 48} 83 
Helium ...... . .... . ................... 4388· 100 7·2 - 1·3 37 76 
Helium .. . ............. . ........ . .. . .. 4471·G76 6· 1 +3·2 63 8G 
Magnesium . .............. ............. 4481-400 5.7 - 1·2 34 72 
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TABLE II 

YERIŒS OBSERVATIONS OF X AURIG.IE 

Date Julian Day 

1903 
Sept. 5 ..... . ........ ... ................ . ........... . 2,416,363. 825 

398·782 
404·844 

Oct.10 .. ...... ... .. . .. . . .. ..... . ..... ~ ............. . 
Oct. 16 ....... ... ...... ... . .. .. ..................... . 

TABLE III 

OTTAWA OBSERVATIONS OF X AURIG.IE 

. 
Plate Observer* Date Julian Day Velocity Weight 

1913 
5791 p1 Nov. 4 ........ 2,420,076. 915 -19·8 1 
5798 y Nov. 5 ........ 077·872 -17 ·5 1 
5804 y Nov. 6 ........ 078·719 - 20·6 1 
5818 p1 Dec. 8 . . . . .... 110·774 -19·2 ! 
5834 y Dec. 18 . . ...... 120·628 - 9 ·8 ! 
5849 c Dec. 22 ........ 124 ·780 -22 ·3 t 

1914 
5873 y Jan. l. .. : ... . 134 ·729 - 14·6 t 
5894 p Jan . 21 . ... . . .. 154 ·705 -14·5 ! 
5922 p1 Feb. 9 ........ 173 ·689 - 15 ·2 ! 
5925 y Thb. 11 ........ 175 ·663 + 1 ·5 1 
5939 y Feb. 15 ........ 179·589 - 2·5 1 
5957 C-P1 Feb. 23 .. .. .... 187 ·665 + 6 · 7 1 
5973 y Mar. 11 . ....... 203·576 - 8·4 1 
6397 y Sept. 17 ........ 393·889 + 7 ·6 1 
6460 y Oct. l. ....... 407 ·839 +17-6 1 
6470 c Oct. 2 .... .. .. 408·833 +29·1 ! 
6483 H Oct. 4 ........ 410·822 + 18·0 1 
6486 y Oct. 6 ........ 412·914 +22 ·2 l 
6489 y Oct. ll .... . ... 417 ·887 +21· 1 1 
6508 H Oct. 20 ....... : 426·71H +19·0 1 
6526 y Oct. 22 .. . .. .. . 428·9ll +24·7 1 
6562 H Nov. 17 ........ 454·824 +17·8 1 
6587 P- Y Nov. 28 ... .... . 465·74 + 5·2 1 
6593 C-P1 Dec. 4 ........ 471·757 +20·8 1 
6599 y Dec. 5 ........ 472.759 +16·4 1 
6604 Y-H Dec . 6 .... .. . 473·627 +13·3 1 
6617 C-P1 Dec. 11 . ....... 478·733 +10·7 1 
6627 

1 

y Dec. 15 ... . .... 4 2·637 +14·6 1 
6639 p1 Dec. 16 ..... .. 4 3·757 +15·8 1 

Velocity 0-C 

+24·2 
+12·2 
+13·8 

0-C 

+ 0 ·5 
+ 2·7 
- 0 ·5 
- 3 ·4 
+ 4 ·5 
- 8·7 

- 2 ·7 
- 5.9 
- 9.7 
+ 6·7 
+ 2 ·0 
+ 9 .9 
- 7 .7 
- 10 ·2 
- 0 ·3 
+ ll ·3 
+ 0 · 1 
+ 4.3 
+ 3.3 

+12·8 
- 2·4 
- 1·2 

Velocity 
Ha.ndK Weight 

Lin es 

-10·6 1 
-11 ·8 ! 

...... . ... . . . . . . . . 
-12·7 1 
- ·9.5 1 
- 1·9 ! 

.... . ..... . . . . . . . . 
+ 2 · 7 ! 

. . . . . . . . . . ' . . . . . . . 

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

...... . ... . . . . . . . .. 
+ 1 ·8 ! 
+ 1 ·3 .1. • - 6·0 1 
+ 8·9 1 
+ 15 ·2 t 
+ 12 ·5 1 
+16·9 1 
+ ll·O 1 

+ 1·3 ..... .. ... . . . . . . . . 
+ 7·1 +13·6 1 
+ 1 ·2 + 9.9 1 
-12·5 + 3·2 t 
+ 5·8 + 12 .3 1 
+ 1 ·4 + 17·5 1 
- 1·6 + 7 ·1 ! 
- 3.7 +10·5 1 
+ 0·6 - 3.7 1 
+ 2·0 - O· l 1 
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TABLE III 

OTTAWA OBSERVATIONS OF X AURIG.t'E-Continued 

Velocity 
Plate Observer* Date Julian Day Velocity Weight 0-C H andK Weight 

Lin es 

1914 
6643 H Dec. 17 . . ... .. . 2,420,484. 654 +14-5 1 + 0·8 +11·2 1 

6646 y Dec. 20 ........ 487·496 +15·3 1 + 1 ·9 + 3·4 ) , 
2 

6652 y Dec. 22 ... .. ... 489·592 +10·4 1 - 2·.8 + 6·2 1 

6667 y Dec. 30 . .. " . .. 497.571 +16·2 1 + 3.9 + 8·9 1 
1915 

6680 c Jan . 4 . . ,. .... 502·744 +11·7 1 + 0·2 + 6·9 1 

6702 y Jan. 10 . ..... .. 508·592 1 
T 1·4 1 - 9·1 + 7·2 1 

6731 y Jan. 24 ... . .. . . 522·609 + 7 . 5 1 - 0 ·5 + 3·6 î 
6750 H-Y Jan. 28 . ... . ... 526·721 + 8·1 1 + 1 ·0 + 6·7 1 

6783 c Feb. 12 ... . .. .. 541·640 + 6·2 1 + 2·1 + 9.3 1 

6788 H Feb. 17 .. " . . .. 546·599 +11·2 1 + 8·3 + 8 ·8 1 

6819 y Feb. 28." . ... . 557·604 - 2·8 1 - 3·2 - l·l 1 

6844 y Mar. 7" ...... 564·573 + 1·7 1 + 3·2 - 2·6 1 

6879 y Mar. 19 ........ 576-555 - 11·3 1 - 6·8 + 4·8 1 

6896 y Mar. 30 ..... .. . 587·528 - 4·8 1 + 2·3 O·O 1 
6919 y Apr. 13 . ..... .. 601·536 - 6·8 1 + 4·1 - 5·6 1 

6956 y Apr. 28 .... . . . . 616·556 -17·3 1 - 2·7 -18·0 ! 
7135 y July 29 . . .. .... 707 ·858 -21·8 ! + 0 ·7 .. .. ...... 1 
7152 H Aug. 10 .... ... . 720 ·851 -24·5 1 - 3·2 . . . . . . . . . . 1 
7175 y Aug. 26 . .... " . 736·826 -18·7 1 + 0·9 . ......... 1 
7199 y Sept. 2 .. ...... 743 ·883 -21·6 1 - 2·8 . .. . .. . . . . . . . . . . . . 
7227 y Sept. 9 ........ 750·906 -16 ·8 1 + 1·1 . . . . . . . . . . ........ 
7264 p u Sept. 17 .. . .. . .. 758·875 -11·8 1 + 5 ·0 . . . . . . . . . . .... . ... 
7280 H Sept. 21 ........ 762·900 -13·9 1 + 2 ·2 - 3.7 } 

7316 y Sept. 30 . . " ... 771 ·881 -22·2 1 - 7.4 -11·7 ! 
7323 y Oct. 9 ........ 780 ·816 - 7·1 1 + 6·3 -12·9 ! 
7345 c Oct. 15 ........ 786·816 - 2·'2 1 +10·3 . . . . . . . . . . . .... . .. 
7364 y Oct. 24 ..... 795 ·892 -12·2 1 - 1 ·2 - 0·6 l .. . j 

7373 y Nov. 3 ....... 805·622 - 9·8 1 - 0 ·3 - G·6 1 

7384 y Nov. 6 ....... 808·862 - 14·6 1 - 5 .7 ..... ... . . . . . . . . . . 
7401 H Nov. 12 ........ 814·740 - 5 ·3 1 + 2·6 + 10·1 1 
7415 c Nov. 17 " .. . . . . 819 ·625 -16·6 ~ - 9.,5 ...... . . . . . . . . . . . . 
7429 Y- C Nov. 24 . . " .... 826·708 - 1 ·4 1 + 4.4 - 2·4 1 

~ 

7440 y Dec. 3 ...... .. 835·570 + 6 ·4 1 +10 ·7 z .. . ....... . . . . . . . . 
7447 c Dec. 10 ... . . . . 842·622 - 4.9 1 - 1 · 7 + 1·5 1 
7454 p Dcc. 20 .. " . . .. 852·649 - 9·2 1 - 7 .7 - 3. 9 ) 

2 

7458 y Dec. 28 .... . ... 860 ·651 + 3·0 1 + 3·2 - 8·0 1 
t 

1916 
7475 c Jan. 7 ..... .. . 870·514 - 5·8 1 - 7·0 + 4·5 1 
7481 H Jan. 13 ........ 876·569 - 2·0 1 - 4·0 + 1·8 .i 

2 

7494 y Jan. 28 ........ 891·574 + 2 ·6 1 - 1 ·6 + 0·3 1 
7502 H Fcb. 3 ... " ... 897-728 +12·6 1 + 7 ·6 +12·6 1 
7504 y Feb. 10 .... ... . 904·584 + 6 ·2 1 + 0·2 + 11·6 1 
7510 p Feb. 19 ....... . 913·669 +13·5 1 + 6·3 . . . . . . . . . . ... . .... 
7512 y Feb. 20 . . ...... 914 ·501 + 9.4 1 + 3· 1 + 5·3 1 
7517 c Feb. 23 ." ..... 917 ·629 + 6·5 1 - l·l + 8·5 1 
7527 y Feb. 29 . . " .... 923·524 + l ·8 1 - 6·G + 5·4 1 

54002-lj 
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TABLE III 

OTTAWA OBSERVATIONS OF X AURIGJE-Concluded 

. 
Velocity 

Plate Observer* Date Julian Day Velocity Weight 0 -C HandK Weight 
Lin es 

'· 

1916 
7532 c Mar. 1. . ..... . 2,420,924 ·501 + 4 ·8 1 - 3.7 - 2 ·0 t 
7536 H Mar. 2 ...... . . 925 ·624 + 8 ·5 1 - 0·1 + 3 .9 1 
7539 y Mar. 5 ........ 928 ·534 + 0 ·9 1 - 8 · 1 + 6·1 1 
7542 c Mar. 10 ........ 933 .535 +10 ·8 1 - 1 ·3 + 10 ·1 J. • 7549 y Mar. 17 . ...... . 940·597 + 11 ·5 1 + 1·2 + 4 ·2 1 
7550 y Mar. 17 ...... . . 940 ·642 + 8 ·8 1 - 1 ·5 + 5. 5 1 
7558 Y-H Mar. 19 ........ 942·637 + 8 ·5 1 - 2 · 1 + 9 ·2 J. • 7562 y Mar. 21. ....... 944·510 + 14· 0 1 + 3·2 +11·7 1 
7571 H Mar. 23 ... . . . .. 946 · 618 +14 ·8 1 + 3·8 + 6 ·5 1 
7585 y Mar. 30 ........ 953.575 + 7· 8 1 - 4·0 + 7·8 1 
7594 y Apr. 2 ........ 956 ·572 + 9 ·0 1 - 3·0 + 3. 7 1 
7601 H Apr. 5 ........ 959 ·525 +16 ·5 1 + 4 ·2 + 13·0 1 
7624 y May 2 ........ 986·548 + 9. 3 1 - 5 .5 + 0·3 t 
7632 H May 4 ....... . 988·555 +26 ·1 t +11·2 +17 ·4 t 

*C= Cannon; H=Harper; P 1=Parker; P=Plaskett, l. S.; p11=Plaskett, H. H.; Y= Young 

' 



3933·825 
3964·875 
4009 ·417 
4026·352 
4101·890 
4121·016 
4128·211 
4131·047 
4143·928 
4267·301 
4340·634 
4388·100 
4471·676 
4481 ·400 

Weighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velocity 
H andK 

ORBIT OF THE SPECTROSCOPIC BINARY X AURIGJE 5 

MEASURES OF X AURIGJE 

5791 5798 5804 5818 5834 5849 5873 

Vel. Wt. Vel. Wt. Vel. Wt. Vel Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-29·1 1 
-31·7 t 
-49·0 t 
-33 ·4 1 
-35·6 t 
-25·4 J.. • 
-53·0 J.. • 
-31·3 l. • 
-10·0 l. • ........ . . . . 
-35·8 t 
-38·2 l. • 
-53·1 1 
-31·9 l. • 

- 38·40 
+ 18·94 

-
0 · 11 
0 ·28 

19·8 
10·6 

-29·9 t .. .. .. .. . . .. -15·4 1 - 7·2 1 + 2·8 t ........... . 

-18·0 t 
-40·4 t 
-45·0 t 

-24·8 l. • 
-28·5 J.. 

2 

-33·5 .!. 

-40·6 1 
-31·6 
-42·3 

- 35·60 
+ 18·57 

0· 15 
0·28 

- 17 ·5 
11 ·8 

2 

1. 
2 

l. 
2 

- 8·0 t 

-35·1 t -22·9 t - 3·1 t -15·3 t + 3·8 ~ 
-22·5 t ..... .... ... . ... . . . ................ . -26·0 l. 

2 

-25·4 t 
-45·9 .!. • 
-36·7 t -10·8 t ......... '. ........................ .. 
-48·2 i ...... .... .................................... .. 

.. .. . .. . .. .. -18·8 t - 9.4 1 -15·0 ·} - 2 ·3 t 
-47·8 t .. .. .. .. .. .. .. .. .. .. .. .. -13·5 t +10·5 { 
-44·3 t -34·5 ~ ........ ".. -22·3 1 - 2·5 t 
-44·6 t . .. .. .. . .. .. . .. .. .. . . .. . .. .. .. -15·1 t 

- 38·48 
+ 18·21 

0·07 
- 0·28 

- 20·6 

- 21·88 
+ 3·07 

0·07 
0·28 

19·2 
12·7 

7.47 
2 ·06 
0·00 
0 ·28 

- 9·8 
9 ·5 

- 17·68 2·42 
- 4·22 9·30 

0· 16 0·12 
0·28 0·28 

- 22·3 - 12·1 
- 1·9 

I 
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MEASURES OF X AURIG.tE-Contimted 

5 94 5922 5925 5939 5957 5973 6397 

À 

Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. 

3933·825 +21·4 ! . . .. . . . . . . . . .. .... . . . ... . . . . . . . . . .. . +30 ·4 ! +31·3 ! -35·0 ! 
3964·875 . . . . . . . . . . . . .. . . . . . . . .. . +24·2 l. . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . • 
3968·625 . . . . . . . . . . . . . . . . . .. . . ... . . . . . . . . . ... ....... . . ... ........ . ... . . . . . . . . . . . . -25 ·5 ! 
4026·352 +11·4 l. . . . . ... . . .. . +27 ·2 l +32·5 ! +28 ·1 ! +22·8 ! + 6·9 ! • 
4101 ·890 + 4 .7 l. . . . . . .. . . . . . +37 ·6 l. +16·0 ! . ....... . . . . +22·6 ! - 5·6 t • • 
4121·016 . . . . . . . . +12·4 l + 5 .7 l. . . . . . . . . . . . . . . . . . . . . .. .. • . .. . . . . . . . . . . . . . . . . . . . . . . . . . 
4128·211 ... . .. .. . . . . . . . . . . . . . . . . . ....... . ... + 4·8 t . .. . .... . . . . . . . . . . . . . ... . . . . . . . . . . . . 
4131 ·047 . . . . . . . . . . . . . .... . .. . ... .. . ..... . ... +22·1 ! . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 
4143 ·928 . . . . . . . . . ....... . . . . +31·1 l. +23·4 l. +22·4 ! +13·6 t . . . . • • . . . . . . . . . . .. 
4267·301 . . . . . . . . +30·1 l. +28·9 À +21·5 l. -33·0 l. . . . . . . . . . . . . . . . . • • ... . . . .. .... • 2 

4340 ·634 - 7 .9 ! +11·4 t +43·4 ! +37·6 ! +36·4 ! +19·3 ! -27·0 ! 
4388·100 +22·4 l. +24· 7 l. +17·7 l. +27·1 ! + 27·1 ! +16·5 ! -20 ·1 ! • • • 
4471 ·676 +12·5 ! + 2·5 ! +21·2 ! +43 ·7 À +44·5 1 +33·7 ! -22·3 1 2 

4481·400 - 5 ·0 ! . . ... . .. . . . . +17 ·6 l +10 · 1 ~ +44·1 ! +15 ·2 l. - 24 ·9 1 • • 

. 
Weighted 

mean + 4·18 + 10 ·26 + 27 ·52 + 24·48 + 35 ·30 + 21·55 - 21·46 v. - 18·42 - 25·00 - 25·54 - 26·60 - 28·08 - 29·54 + 29·22 
Va 0·00 - 0·20 - 0 ·18 - 0 · 10 - 0·22 - 0·15 + 0·11 

Curv. - 0·28 - 0·28 - 0·28 - 0 ·28 - 0 ·28 - 0 ·28 - 0 ·2 

Radial 
Vclocity - 14 ·5 - 15·2 + 1 ·5 - 2· 5 + 6 · 7 - 8·4 + 7·6 
TI and K + 2·7 . . . . . . . . . . . . . ...... ... .... . . . . . . . . . . . . . + 1· 8 + 1 ·3 - G·O 
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MEASURES OF X AURIGJE-Continued 

6460 6470 6483 6486 6489 6508 6526 

}.. 
' 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

3933·825 -19·1 1 -12·7 ! -17·5 t - 8 ·7 1 -15·1 1 . . . . . . . . . .. . - 9·5 1 
3964·875 . . . . . . . . . . . . . . . . . . . . . . . . ' ....... . . . . . . . . . . . . . . .. ........ . . . . -22·9 t . . . . . . . . .. . . 
3968·625 . . . . . . . . . . . . ........ . . . . -14-0 1 - 9·8 t . . . . . . . . . . . . . . . . . . . . .. . . -20·5 ! 
4009·417 - 9·6 t +10·2 .1. . . . . . . . . O·O .1. + 3.4 ~ ........ 2 . . . . . . . . . . . . . ... 2 . ... 
4026·352 O·O t + 0·9 t -22·7 À + 3 ·4 .l . . . . . . . . .... -16·5 t + 1·7 1 2 2 

4101 ·890 - 6·5 t - 6·5 ! -16·6 À -22·3 t ........ -17·6 .1. + 3·8 1 2 . . . . • 
4121· 016 . . . . . . . . . . . . - 4.7 l. . . . . . . . . . . . . . . . . . . . . . .. . . .. . .... . . . . + 4.7 ! - 9.4 ! • 
4128·211 -22·8 ~ . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. ... . - 4·8 t . . . . . . . . .... +12·3 t 
4131·047 -18 ·1 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . ... . . ....... .. .. 
4143·928 - 5.9 } + 5·8 ) -10·5 ~ - 1·9 .1. -11·5 À + 9·6 ! 2 , 2 . . . . . . . . .... 
4267·301 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .... .. .. . ... .... + 7.4 t 
4340·634 -21·4 1 + 5·6 t -19·1 t -16·9 ! -10·1 ~ - 3·8 .l. 

2 - 9·0 1 
4388·100 - 8·2 .1. O·O t . . . . . . . + 4·6 .1. .. .. .. .. . . . . +12·8 ! - 7·0 t 2 . . . . 2 

4471·676 - 2 ·5 1 - 1·2 ! + 3.7 1 + 6·2 1 - 3.7 1 + 1·2 t + 7.4 1 
4481 ·400 - 7.4 .1. - 2·5 .1. - 5·0 ! - 9.9 1 - 1 ·2 ! . . . . . . . . . . .. . . . . . . . . . . . . • • 

Weighted 
mean - 10·53 + 1·24 - 9·64 - 3·82 - 5·08 - 5 ·01 + 1·59 

v. + 28·18 + 28·05 + 27·75 + 26·39 + 26·43 + 24·19 + 23·50 
Vd + 0·12 + 0·14 + 0·14 - 0 ·07 0 ·00 + 0 ·14 - 0·14 

Curv. - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 

Radial 
Velocity + 17 ·6 + 29·1 + 18·0 + 22·2 + 21·1 + 19·0 + 24 ·7 
HandK + 8·9 + 15·2 + 12·5 + 16·9 + 11·0 . . . . . . . . . . . . . + 13 ·û 



8 PUBLICATIONS OF THE DOMINION OBSER VATORY 

MEASURES OF X AURIGJE-Continued 

6562 6587 6593 6599 6604 6617 6627 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Ve1. Wt. Ve!. Wt. 

3933·825 - 2·4 J. - 4·8 1 +l1·2 1 + 8·0 .l + 3·2 t + 8·8 1 - 7·2 J_ 
2 2 2 2 

3964·875 +18·1 J. +14·0 t +23·9 J. + 8·2 ! + 5·8 J. • . .. . . . . . . . . . . . . . . . . . . . . . • • 3968·625 + 5·0 t . . . . . . . . . . . . + 3·5 1 +18·2 ! . . . . . . . . . . . . + 9·9 t + 5·8 .!._ 

• 4009·417 +18·9 t +12·9 1 +18 ·9 l . . . . . . . . . . . 2 . . . . . . . . .... 2 . . . . . . . . . . . . ... .... . . ... 
4026·352 + 3·5 l. + 0·8 t +l1 ·3 ! +16·2 .!._ +1:8·3 ! +22·6 ! +13· 1 t • z 
4101 ·890 + 6 ·5 t +21·4 1 O·O ],_ - 1·9 t + 6·5 ! +31·7 ! . . . . . . . . .... 2 2 

4121·016 . . . . + 6·6 .!._ . . . . . . . . . ... . . . . . . . . . . . . . .. . . . . . . . . . . . . . • . . . . . . . . . . . . . ... . ..... .. . ... 
4128·211 - 4 ·8 1 +23·8 .!._ . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . ...... .. . . .. . . . . . ... . . ...... . ... 
4131·047 + 1·9 1 . . . . . . . . +15·3 .!._ ........ . . . .. . . . ... . .. . . . . • . ... . . . . . . . . . . . . . . .. . ... . ... 
4143·928 - 4·8 1 -16·4 1 +28·0 l. - 1·9 l. - 2·9 J_ + 1·0 ! + l·O J. • • • • • 2 
4267·301 . . . . . . . . . . . . . . . . +22·4 l. - 6·4 1 ........ . . . . . . . . . . . . +31·0 t . . . . . . . . • • . ... 
4340·634 +20·3 J_ -13·6 ! +18·1 1 - 4.5 t + 4·5 J. +10·2 1 + 6·8 t ' 2 .. 
4388 ·100 + 4.7 J. +35·1 ·1 +l1·7 t +19·9 t +10·5 t . . . . . . . . . . . . . . . . . . . . . . . . 2 • 4471·676 + 6·2 ~ -24·9 l. + 9·9 l. +33·6 t + 6·8 1 + 8·7 1 +l1·2 1 2 2 • 4481·400 +16·2 J_ -l1·3 l. +21·9 1 +22·5 J_ + 8 ·7 t + 6·3 l. +14·0 t • • 2 • 2 

Weigbted 
mean + 9.39 - 2·88 + 15·88 + 11 ·94 + 9·41 + 9·27 + 15·13 v. + 8·83 + 8·32 + 5·28 + 4.77 + 4 ·32 + 1·78 - 0 ·42 

Vd - 0·07 0 ·00 - 0·04 - 0·06 - 0 ·16 - 0·04 + 0·12 
Curv . - 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 - 0 ·28 - 0·28 

Radial 
Velocity + 17·8 + 5·2 + 20·8 + 16 ·4 + 13·3 + 10·7 + 14 ·6 
H and K + 9.9 + 3·2 + 12·3 + 17·5 + 7·1 + 10·5 - 3.7 



• 

ORBIT OF THE SPECTROSCOPIC BINARY X AURIGlE 9 

MEASURES OF X AURIGJE-Continued 

\ 

6639 6643 6646 6652 6667 6680 6702 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

3933·825 - 0·8 l. +15·2 l. + 6·4 l. +10 ·4 1 +16·8 1 + 9·6 1 +23 ·2 1 2 2 2 • 
3964·875 + 17·3 t +20·6 l. . . . . . . . . + 15·6 t +15·6 l. 

2 . . . . . . . . . . . . . . . . . ....... . . . . • 
3968·625 + 3.3 l. +10·7 1 +10·1 l. +17·4 1 +27·2 1. +16·5 1. 

2 2 . . . . . . . . . . .. 2 • 2 

4009 ·417 + 9.4 1. ..... • . .. + 17 ·2 l +28·3 l . . . . . . . . . ' .. • . ... . . . . . . . . . . . . . ....... . . . . 
4026·352 +17·4 1 +25·3 1 +18·3 t +16·6 l. +35 ·7 t +25·3 1 • ï 2 . . . . . . . . .... 
4101·890 . +23·4 1. +14-9 1. . . . . . . . . +28 ·0 t +21·4 l + 2 ·8 .l • 2 . . . . . ....... . ... • 
4121· 016 . . . . . . . . . . . . . . . . . . . . . . .. +17·1 l . ... +18 ·9 .l . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. .. 

4128 ·211 . . . . . . . . . . . . O·O l + 7·6 .l + 3·8 l . . . . . . . . . . . . . . . . . . .. . ... +22·9 l • 
4131 ·047 +10·5 1 + 7·6 l +15·3 1. +26·8 l. . . . . . . . . . . . . • . . . . . . . . . . . . • . ... . .. . . . . . • 
4143·928 +13·5 1 +22·2 1 +21·3 1 + 5·8 l. 

2 . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. . • 
4267·301 +17·1 l. +20·3 1 +16·0 l. +13·9 t • • . . . . . . . . . . . . . ....... . . • . . . . . . . . . . . . 
4340 ·634 +26·0 1 + 7 ·9 t +15·9 t +20·3 +17·0 1 +14·7 l + 5.7 1 ï 

4388·100 + 9.4 .l +28·0 l. +28·1 .l + 1·2 +26·3 l. +18 ·1 l + 9.4 l. • 2 • 2 2 

4471·676 +18·7 1 +14·9 t + 6·7 1 +18·0 +31·7 1 +33·6 l. +18·7 1 2 • 
4481·400 + 2 ·6 l. +13·8 t +31·3 .l +22·5 +23·8 1 +28·2 l. +17·5 l. • 2 2 • 2 

Weighted 
mean + 17·23 + 16 · 16 + 18 ·29 + 14·47 + 24·41 + 23·19 + 15 ·18 

Va - 0·96 - 1·42 - 2·91 - 3·99 - 8·09 - 10 ·62 - 13·56 
Vd - 0·15 0·00 + 0·24 + 0 ·14 + 0· 15 - 0· 15 + 0·07 

Curv. - 0 ·28 - 0·28 - 0 ·28 - 0 ·28 - 0·28 - 0 ·28 - 0·28 

Radial 
VelociLy + 15·8 + 14 ·5 + 15·3 + 10· 4 + 16·2 + 11·7 + 1 ·4 
H and K - 0 · 1 + 11·2 + 3.4 + 6·2 + 8·!J + 6·9 + 7·2 

54002-2 



10 PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF X AURIG.IE-Continued 

6731 6750 6783 6788 6819 6844 6879 

}.. 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

3933·825 +22·4 .l. +27 ·2 1 +32 ·0 1 +3(i·O 1 +30 ·4 1 +27·2 1 +30·4 t • 
3964·875 . . . . . . . . . . . . +21·4 l. · . . . . . . . . .... +33·7 t . . . . . . . . . . . . . . . . . . . . . . .. ... ..... . ... • 
3968·625 +29· 7 ! +42·1 ! +36·3 1 +19 ·0 t +38·8 ! . . . . . . . . .... "2' . . . . . . . . .... 
4009·417 +24·9 ! +37·8 l. . . . . . . . . . . .. +41·2 l. ... .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . ... 
4026·352 +44·4 t +42·7 l. +27·0 t +41·9 ! +26 ·2 1 +34·0 ! +24 ·4 ! • 
4101 ·890 . . . . . . . . . .. . . . . . . . . . ·+ 9·3 J. +41 ·0 ! +29·9 ! +21 ·4 ! + 6·5 ! . ... • 
4121·016 +37·0 l +35·1 J. . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ... . ........ . ... • 
4128·211 +43·9 l. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . ... . . . . . . . . . . . . 2 . ....... .... 
4131·047 . . . . . . . . . . . . +25·8 .1. . . . . . . . . . . . . . . . ..... . ... . . . . . . . . .... . . . . . . . . . ... ........ .. .. • 
4143·928 +19·3 ! +21·3 l. +48·3 t . . . . . . . . . . . . +13·5 ! . ....... . . .. ........ . .. . • 
4267·301 . . . . . . . . +24·6 l. +26·7 l. +43·8 l. +21·4 l. . . . . • . .... ... . . . . . .. .. . . . . ... • • • 
4340·634 +24·9 ! +23·8 1 +30·5 1 +30·5 .1. +21·5 .1. +22·6 1 +20·4 ! • 2 

4388·100 +21·1 .l. +35·1 .1. +31·7 ! +35·1 t +42·7 J. +28·1 ! + 7·0 l 2 2 • 
4471·676 +37·3 .1 +36·1 J. +31·1 1 +42·3 ! +31·1 .l. +34·8 1 +18·0 ! 2 • 2 

4481·400 +23·2 ! +27·5 ! +44·4 .1. +36·9 l. +13·1 .1. +29·4 ! +27·5 ! 2 2 • 

Weighted 
mean + 27·34 + 29·50 + 32·34 + 38·49 + 26·34 + 31·46 + 18 ·49 

Va - 19·49 - 20·90 - 25·69 - 26 ·90 - 28·75 - 29·37 - 29·42 
Vd - 0 ·02 - 0·20 - 0· 16 - 0·11 - 0·16 - 0·13 - 0 ·16 

Curv. - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 - 0 ·28 - 0·28 

Radial 
Velocity + 7.5 + 8·1 + 6·2 + 11·2 - 2·8 + 1·7 - 11·3 
H and 1\ + 3·6 + 6·7 + 9.3 + 8·8 - l·l - 2·6 + 4·8 



ORBIT OF THE SPECTROSCOPIC BINARY X AURIGJE 11 

MEASURES OF X AURIGJE-Continued 

6896 6919 6956 7135 7152 7175 7199 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. . Vel. Wt. 

3933·825 +28·0 1 +18·4 1 + 3·6 1 .. 
1 
. . . . . . . . . . . . . .. ... . . . ... . . . . . . . . . .. . . ....... . ... 

3964·875 +13·2 l + 9.9 .!_ . . . . . . . . . .. . . . . . . . . . . . . . . . . ... .. . ... . . . . . ... . . . . . . ...... . ... • 
3968·625 +30·5 ! +28·9 l . .. . . . . . . . . . . . . . . . . . . . . . . ....... . ... .... ... . . ... . ....... . ... 
4009·417 +18·9 l ........ . . . . . ....... . . . . . . . . . . . . . ... . ...... . . . .. . . . . . . . . . . . . . ....... . ... 
4026·352 +34·0 .!_ +18·3 1 +19·9 .!_ -38·1 .!_ -52·0 1 

• 2 • . ....... . . . . . ..... . . . ... • 2 

4101·890 +21·5 ! +17·7 t + 6·5 .!_ . . .. . . . . . . . . . ....... . . . . . . . . . .. . . ....... . ... • . . . . 
4131 ·047 +21·0 .!_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ....... . . . . . . . . . . . . . . . . . ....... . ... • 
4143 ·928 +27·0 .!_ +32·4 .!_ . .. ..... . . . . . . . . . . . . . ....... -66·4 .!_ -45·7 l • • . . . . . . .. • 
4267 ·301 .... - 6·4 À -40·4 .!_ . . ...... . . . . . . . . . . . . • . . . . . . . . .... . . . . . . . . . . . . • . ....... . ... 
4340·634 +19·0 À +11·1 ! +11·3 ! -41·6 l . . . . . . . . -63·0 ! -50·0 À 

2 .... • 
4388·100 +22·2 1 - 2·3 ! -44·3 ! -45·5 .!_ 

2 . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 
4471·676 +33·6 1 +19·3 1 O·O ! -45·8 ! -47·0 1 -27·2 ! -41 ·5 ! 
4481·400 +17·5 ! +20·0 1 + 5·0 À -33·7 À -54·8 ! -45·5 .!_ -58·6 ! • • 2 

Weighted 
mean + 24·05 + 18·38 + 4·28 - 41·72 - 48·27 - 46·12 - 50 ·00 

Va - 28·37 - 25·59 - 21·04 + 19·95 + 23·82 + 27·48 + 28·47 
Vd - 0·16 - 0·22 - 0·28 + . 0·27 + 0·25 + 0·23 + 0·16 

Curv. - 0·28 - 0 ·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

Radial 
Velocity - 4·8 - G·S - 17 ·3 - 21·8 - 24·5 - 18·7 - 21 ·6 
HandK O·O - 5·6 - 18 ·0 . . ........... . ....... . .... ............ . . . . . . . . . . . . 

54002-2! 



12 

3933·825 
3964·875 
4009 ·417 
4026·352 
4101·890 
4121·016 
4128·211 
4131·047 
4143·928 
4267 ·301 
4340·634 
4388 ·100 
4471·676 
4481·400 

Weighted 
mean 

Va 
Vd 

Curv. 

Radial 
Velocity 

HandK 

PUBLICATIONS OF THE DOMINION OBSERV ATORY 

MEASURES OF X AURIGJE-Continued 

7227 7264 7280 7316 7323 7345 7364 

.. .. .. . . .. .. . .. . .. .. . .. . -32 ·6 t -39 ·8 t -28·0 ! .. .. .. .. .. .. -23·1 t 

. .. .. .. . .. . . . .. .. . . . .. .. .. . . . . .. .. . . .. .. .. .. .. .. .. . .. .. . .. .. -28·6 t .. ........ . . 

. . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. . . .. .. . .. . .. . . -48·0 l .. .. .. .. .. .. -36·7 t 
-35 ·5 ! -32·9 t -40·7 ! -52 ·0 ! -30·1 t -25·2 ! -37·3 ! 

. .. .. . .. .. .. -27·9 ! .. .. .. . . .. .. -55·7 t .. .. .. . . . .. . -32·5 t -38·0 t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -42·4 t 

. . .. .. .. .. .. .. .. . .. . . .. . . . . . . .. . . . . . .. . . . . .. . . .. . .. . . .. . .. .. -42·7 t -21·3 i 

. . . .. .. . . .. . . . . . . . . . . .. . . .. .. .. . .. .. . . . . .. .. .. . . . .. .. . .. .. .. -28·5 t -36·1 t 
-53·9 ! .. . ..... . . . . -48·1 l. • 
-50·0 ! . . . . . . . . . . . . ...... . . . . . . 
-45 ·0 À -25·9 ! 2 . . . . . . . . ... . 
-44 ·3 1 -47 ·8 ! -56·0 ! 
-46 ·4 1 -37·7 1 -35·2 1 

.... .. .. . . . . -61·1 ! -61·1 ! 

- 45·72 - 40·85 - 42-79 
+ 29·06 + 29·23 + 29·11 
+ 0 ·10 + 0·13 + 0 ·04 
- 0 ·28 - 0 ·28 - 0 ·28 

- 16 ·8 - 11 ·8 - 13·9 
- 3·7 

-52·9 l. • 
. ....... . . . . 

-50·7 ! 
-42 ·0 ! 
-48· 9 1 
-61 · 1 i 

- 50·35 
+ 28 ·34 

+ 0 ·05 
- 0 ·28 

- 22·2 
- 11·7 

-37 ·7 t -29·8 ! -38·5 l 
.. .. . .. . . .. . -20·2 t -33·9 t 

-33·9 t -20·3 ! -30·4 ! 
-35·1 t -29·1 ! -40·8 ! 
-30·5 1 -20·3 ! -31·5 1 

.. . . . .. . .. .. -30·6 t ........ .. .. 

- 33 ·82 
+ 26·90 

+ 0·06 
- 0·28 

- 7 ·1 
12 ·9 

- 27·58 - 34 ·68 
+ 25 ·57 + 23·00 
+ 0·08 0·07 
- 0 ·28 - 0·28 

- 2·2 - 12·2 
- 0·6 



ORBIT OF THE SPECTROSCOPIC BINARY X AURIGlE 13 

MEASURES OF X AURIGJE-Continued 

7373 7384 7401 7415 7429 7440 7447 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel Wt . Vel. Wt . 

3933 ·825 -25 ·2 ! . . . . . . . . - 0·6 .! . . . . . . . . ... . -12·8 .! - 8·0 ! . . . . 2 • . . .. . ... . . . . 
3964·875 - 8·2 .! . . . . . . . . . . . . . . . . . . . . . . . . .... -17·3 t 2 . . . . . . . . . ....... . ... . . . . . . . . . . . . 
3968·625 . . . . . . . . . . . . ... .. . .. . . . . -10·7 ! . ....... . . . . ..... . . . . . . . . . . . . . . . . . + 6·6 ! 
4026·352 -36·6 t ~19·1 ! ........ -17·8 .! - 1·3 .! . . . . . . . . . . . . .. . . 2 . ....... . . . . 2 

4101·890 -29 ·4 .! -12 ·1 ! . .. . .... - 5· 1 . ! -17 ·7 ! . . . . . . . . . ... • . . . . . .... .. . . . . . 
4143·928 -32·4 ! -45·0 t . . . . . . . . . . . . . . ... . . . . . . . . -26·1 .l • . . .. . . . . . . . . . . . . . . . . . . . . 
4267·301 . . . . . . . . . . . . . . . . . . . . . ... -13 ·9 ! .... . .. . . . . . . . . . . . . . . . . . . .. . .... . .. . . . . . . . . . . . . . 
4340·634 -42·9 1 -53·0 .l -30·0 1 -31 ·6 1 - 3.4 ! +11·3 .l - 7.9 ! • 2 2 

4388·100 -37 ·0 ! -25·8 1 -31 ·5 ! -31·2 .! -28·1 t O·O ! 2 ........ . . . 

4471·676 -19·9 1 • -29·2 1 -24·8 1 -32·3 1 
2 - 6·8 1 - 7.4 .! 

2 - 8·7 ! 
4481 ·400 -31 ·3 .! -35·0 1 - 3.7 ! -28·2 À . . . -12·5 .l • 2 . . . . . . . . . • . .... .. . . . . . 

Weighted 
mean - 28·40 - 32·75 - 21· 10 - 30·32 - 11· 81 - 0·94 - 7·11 

Va + 19 ·62 + 18·53 + 15·92 + 13·76 + 10 ·42 + 7 ·41 + 2·28 
Vd + 0·22 - 0·08 + 0 ·10 + 0 ·22 + 0·05 + 0 ·23 + 0·04 

Curv. - 0 ·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

Radial 
Velocity - 9·8 - 14·6 - 5.3 - 16 ·6 - l ·4 + 6·4 - 4:9 
HandK - 6·6 . . ........ . . . + 10 ·1 . ... .. . . ..... - 2·4 . ........... + l ·5 



14 PUBLICATIONS OF THE DOMIN!ON OBSERVATOR Y 

MEASURES OF X AURIGIE-Continued 

7454 7458 7475 7481 7494 7502 7504 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt . 

3933·825 - 0·8 l - 0·8 ! +12·8 l. +16·8 l. +20 ·8 l. +36· 0 l +29·6 ! • • • 
3964·875 - 7.4 l. +15·6 i . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . +46·1 l. • • 
3968·625 +19·9 l . . . . . . . . +19·8 l. +35·5 i +44·2 ! . . . . . . . . . . . . . ....... . . .. • . 
4009·417 +17·1 l. . . . . . .. . . . . . • . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . ... . ....... . ... 
4026·352 - 3.5 ! +17·0 ! + 0·4 i +17·0 ! ........ . . . . +29·2 t +24·0 l 
4101·890 -15·8 À + 8·4 l + 8·4 l +14 ·9 l. +25 ·2 t +37·3 l +15·9 l. 

2 2 2 

4121·016 . . . . +30·8 l. . . . . . . . . . ... . ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . • . ... 
4128·211 . . . . +15·2 l. . . . . . .. . . .. . +23·5 i +10 ·5 À +18· 1 ! +15·3 i . . . . . . . . • • 
4131·047 + 1·9 l. .... +44·0 l. +26·8 l. . . . . . . . . . . . . • . . . . . . . . . ... . . . . . . . . . . . . . . . . . ... • • 
4143·928 +12·6 ! +16·4 .i +19·3 l. +30·5 l. . . . . . . . . .... . . . . . . . . . . . . • • . ....... . . . . • 
4267·301 + 5·3 1. + 9·6 l. +24·6 l. +28·9 ! +24·6 À +40·6 ! 2 • • 2 . . ...... . . . . 
4340·634 -16 ·4 À 

2 - 3.4 1 + 4·5 1 +13·1 1 +19·8 l +39·0 ! +39·0 ! 
4388·100 - 3.5 ! +14·0 t O·O 1. + 2 3·5 t +28·1 t +38·6 ! +38·6 ..1. • 
4471·676 - 4.3 1 +16·8 1 + 3.7 1 + 7.4 1 +14·3 t +46· 0 t +32·3 1 
4481·400 +11·3 i + 2·5 ..1. + 8·8 1 +25 ·0 l. +38·8 ! +35·1 1 . . . . . . . . . . . . • 2 

Weighted 
rnean - 6· 15 + 10 ·15 + 6·01 + 12·98 + 22·62 + 35·87 + 31·52 

Va - 2 ·85 - 6·97 - 11·76 - 14·71 - 20·81 - 22·72 - 24 ·94 
Vd + 0·07 + 0·04 + 0· 19 0:00 + 0·02 - 0·23 - 0 ·05 

urv. - 0·28 - 0 ·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

lfadial 
\"elocity - 9·2 + 3·0 - 5·8 - 2 ·0 + 2·6 + 12·6 + 6 ·2 
II and K - 3.9 - 8·0 + 4.5 + 1·8 + 0·3 + 12·6 + 11·6 



ORBIT OF THE SPECTROSCOPIC BINARY X AURIGJE 15 

MEASURES OF X AURIGA!:-Continued 

7510 7512 7517 7527 7532 7536 7539 

À 

Vel. Wt . Vel. Wt. Vel. Wt. Vel. Wt. Vel: Wt. Vel. Wt. Vel. Wt. 

3933 ·825 + 30 ·4 1 +34·4 1 +32· 0 l. +31·2 t +27·2 ! +28·8 t +32·8 t 2 

3964 ·875 + 31 ·3 i . . . . . . . . . . . . . . . . . . . . . . . . +29·6 l. . . . . . . . . • . . . . . . . . . . . . . . . . . .... . . . . ... 
3968 ·625 +43 ·0 J. +41·6 t +41 ·3 l. . . . . . . . . +38·0 t +38·8 t ~ . . . . . . . . . . . . • .... 
4009 ·417 ...... .. . . . . . . . . . .. . . . . . +41 ·2 i +38·2 t . . . . . . . . . . . . . . . . . ... . . . . . .... . .. . ... 
4026 ·352 + 42 ·3 i +30 ·0 t + 35·3 J. +30· 1 l. +45·3 l. +42·7 t +31·4 l. 

2 2 2 2 

4101·890 + 45·7 t +42· 9 1 . . . . . . . . . . . . . . . . +33 ·6 1 +37 ·3 l. . . . . . ... 2 2 .. .. .... . .. . 
4128· 211 . . . . +25 ·8 J. . . . . . . . . . ....... +33·4 t . . . .. . . . . . . . . . . . . . . . • . . . . . ... . ....... . . . . 
4131·047 . . . . . . . . . . . . . . . . . . . . . . . . +19· 1 i ... ·.· ... . . . . . . . . . . . . . ... . . .. .... . ... +24·9 t 
4143 ·928 + 29·5 t +31 ·9 À +30·9 t +19·8 t ........ . . . . . ' .. . ... +26·1 t 2 . . . . 
4267·301 . . . . . . . . .... . . . . . . . . . ... +37·4 t +24·6 t +47·0 À . . . . . . . . . . . . +24·9 t • 
4340 ·634 +41·3 1 +25·4 ! ........ . . .. +21·5 i +22·6 À +25·4 l. . .. . .... . . . . 2 2 

4388·100 +32·8 À +31 ·6 t +25·8 t +22·2 À +28·1 t +24·6 ~-2 . . . . . . . . .... 2 

4471- 676 +47 ·9 1 +42 ·9 1 +44·8 À +36 ·9 ). +37·3 t +51·6 À +46·6 .!. 
2 2 2 2 

4481·400 + 47 ·6 t +30 ·7 t ... . .... +31·3 1 +32·6 À . . . . . . . . . . . . . . . . 2 . . . . . . . . . ... 2 

Weighted 
mean + 41· 20 + 36·99 + 34·76 + 31·00 + 34·00 + 38·02 + 30·57 

Va - 27·26 - 27·44 - 27·98 - 28 ·82 - 28·94 - 29·04 - 29·29 
Va - 0·22 + 0 ·05 - 0 ·05 - 0 ·06 0·00 - 0· 19 - 0·08 

Curv. - 0 ·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 

Radial 
Velocity + 13·5 + 9.4 + 6·5 + 1 ·8 + 4·8 + 8·5 + 0·9 
HandK .... . ........ + 5.3 + 8·5 + 5.4 - 2·0 + 3.9 + 6·1 
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MEASURES OF X AURIG...E-Continued 

' 

7542 7549 7550 7558 7562 7571 7585 

À 

. Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

3933·825 +40·0 l. +34·4 t +36·0 t +39·2 t +40· 0 l. +32· 0 .i +37·6 1 • 2 2 2 

3964 ·875 +42·8 1 +42·8 l +49 ·3 .i +49 ·3 .i +39 ·5 .i . . . . . . . . . . . . 4 . .. . . . . . . . . . • • • 
3968·625 +33·9 t +35·1 t +42· 1 1 +40·2 1 +35·6 .l. . . . . . . . . . . . . . . . . . . . . .... 2 2 

4009·417 . . . . +28·3 t . . . . . . . . . . . . . . . .. . . . . . . . +49 ·7 J. . . . . . . . . . . . . . . . . . . . . • . ... . ....... 
4026·352 +54·9 .i +34·0 t +44·1 .l. +34 ·4 t +38·8 t +51·5 1 +39·6 t • 2 2 

4101·890 +36·4 J. +43·9 t +48·0 t +35·5 1 +39·2 t +44·3 t +37·3 J. • 2 2 

4121·016 . . . . . . . . .... . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +38·4 1 • 
4128·211 +42·0 l. +44·8 .l. +52·5 1 . . . . . . . . . . . . • • . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ... 4 
4131·047

1 

. . . . . . . . +47·8 ~ +31·5 t +38·7 l. . . . . . . . . . . . . . . . . ..... ... . . . . . .. ...... . . • 
4143·928 +39·2 t +32·9 J. +48·8 t +48·8 .l +35·3 +30·4 l. . . . . . . . . . . . . • • 2 

4267·301 . . . . . . . . .... +51·3 l. . . . . . . . . . . +55·6 l +52·4 +37 ·4 t • . ..... .. . . . . '· 
4340·634 +44·1 .l. +34·5 t +35·1 +30·0 t +36·4 t +40·7 +28·3 t 2 

4388·100 +25·7 l. +42·7 t +23·4 +25·8 t +21·8 t +39·2 +17·6 1 
2 '2 

4471-676 +47·3 l. +48·5 1 +37·4 +52·2 1 +58 ·5 1 +45·4 +47·3 l. 
2 2 

4481·400 ........ . . . . +36·3 l +35·7 +29·4 1 +42·6 t +43·2 +42·6 t 2 

-, 

Weighted 
mean + 40·69 + 41·45 + 38·84 + 38·53 + 43.73 + 44.44 . + 36·52 

Va - 29·52 - 29·47 - 29-47 - 29·46 - 29·28 - 29·11 - 28·26 
Vd - 0·11 - 0·22 - 0·25 - 0·25 - 0·13 - 0 ·24 - 0·18 

Curv. - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

Radial 
Velocity + 10·8 + 11 ·5 + 8·8 + 8·5 + 14·0 + 14·8 + 7·8 

H andK + 10· 1 + 4·2 + 5.5 + 9·2 + 11·7 + 6·5 + 7·8 



3933·825 
3964 ·875 
3968·625 
4009·417 
4026·352 
4101·890 
4121 ·016 
4128·211 
4131·047 
4143·928 
4267·301 
4340-634 
4388·100 
4471 ·676 
4481·400 

Weighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velocity 
HandK 
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ME~URES OF X AURIGiE-Concluded 

7594 7601 7624 7632 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

+40·0 ! 
+46·9 J. • 
+24·0 t 
+33·5 J,. • 
+31·0 1 
+28·0 1 

2 

+36·5 J. • 
+24·8 1 • 
+35·4 J. • 
+34·8 J. • 
+56·7 t 
+29·4 1 
+51·5 1 
+38-6 1 
+42·6 t 

+ 37·27 
- 27·80 

0·23 
- 0·28 

+ 9-0 
+ 3.7 

+38·4 1 
+48·6 ! 
+45·4 ! 

. . . . . . . . . .. .. 
+55·8 1 
+55·0 J. 

2 

. . . . . . . . . . . . 
+31·5 1 

2 

+36·3 t 
+15·0 t 

. . . . . . . . .... 
+55·4 1 
+45·6 1 

+30 ·0 

+ 44·16 
- 27-22 

0· 19 
- 0-28 

+ 16·5 
+ 13 ·0 

J. 
2 

+20 ·0 J. • 
. . . . . . . . . . . . 
. . . . . . . . . . . . 
. . . . . . . . . ... 

+32·7 1 
+28·0 J. 

2 

+23·5 t 
+32·5 1. • 

. . . . . . . . . . . . 
+32·4 J. • 
+26·2 J. • 
+32-8 1 

+36-1 1 
+35-1 1 

+ 28·97 
19-15 
0·28 

- 0·28 

+ 9.3 
+ 0·3 

+32·8 .1. • 
. . . . . . . . . ... 

+40·0 J. • 
. . . . . . . . . . . 
+50·1 J,. • 
+46·6 1 

2 

+52·6 t 
+38·2 i 
+36·3 J. • 
+49·8 J. • 

. . . . . . . . .... 
+28·8 
+49·2 
+54·7 
+45·1 

+ 45·05 
18-40 

- 0-28 
- 0-28 

+ 26·1 
+ 17-4 

t 
J. 
2 

J. 
2 

J. 
2 

. . . . . . . . 

. ....... 

. . . . . . . . 
. .. 

• . . . . . . . . 
........ 
. ... .... 

. . ... . . . 

. . . . . . . . 

... .. ... 

. ... .... 

. . . . . . . . 

........ 

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

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

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

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

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

. . . . . . 

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

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

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

. . . . . ... . . .. . . ... 
' . . . . . ... . . . .. . . . . . 

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

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

The period is remarkably long for an early type star , and it so happens that the 
observations taken at the Y erkes Observatory fall almost at the top of the curve, so near 
this point, in fact, that in the preliminary elements it was impossible to decide on which 
branch of the curve they should lie. For this reason, and also because there is generally 
a systematic diff erence between radial velocities obtaineù at two observatorie;:;, the 
period was determined from the Ottawa observations alone. As it turned out, the 
inclusion of the Y erkes Observatory plates would have yielded practically the same 
result, for the final orbit gives a mean residual for their plates of +3. 1 kilometres, which 
is just about the difference usually found between measures made by the two observa
tories. Seventeen normal places were formed as given. It is unfortunate that the 
negative minimum is not more strongly determinPd, but the ln.ck of observations is due 



18 PUBLICATIONS OF THE DOMINION OBSERV ATORY 

to the star and sun being in conjunction at that time. If the star were followed for 
another revolution this defect could be remedied. In order to determine the period 
accurately, the star should be observed at some epoch in the future which can be so 
chosen as to define the negative minimum as well. 

The preliminary elements chosen follow the normal places and the successive steps 
in the least-square solution are recorded. 

No. 

1. .... : ........... 
2 ............ .. ... 
3 ..... . . .. ........ 
4 .......... . .' ..... 
5 .......... . ...... 
6 .... . ............ 
7 ............ . .... 
8 . . ........ . ...... 
9 ................. 

10 . ........... . .... 
11. ... ....... . ..... 
12 . . ... . ...... . .... 
13 ............ . . .. . 
14 ........... . .. . .. 
15 .. . ..... . .. .. ... . 
16 ..... . .. . ........ 
17 . . . .............. 

NORMAL PLACES 

Julian Day Phase from Velocity 
Preliminary 

• T 

2,420,077 ·8 108·8 -19·3 
129·1 160·1 -16·1 
185·2 .216·2 - 2·3 
413 ·8 444·8 +19·2 
467·9 498·9 +14·0 
492 ·1 523·1 +12·5 
534.4 565·4 + 8·3 
571·6 602·6 - 4 .3 
609·0 640·0 -12·1 
730·3 101·3 -21·6 
761·1 132·1 -16 ·2 
800·4 171·4 - 9·2 
839·9 210 ·9 - 3·5 
879·4 250 ·4 + 2·1 
920 ·7 291·7 + 6·9 
948·1 319·1 +11·4 
987·2 358·2 +14·9 

PRELIMINARY ELEMENTS 

P = 660 days 
T = J. D. 2,420,629 
w = 135° 
e = 0.20 

K = 21.5 
"f=-0.16 
µ = 0° . 54545& 

Weight 0-C 0-C 
Preliminary Final 

. ·3 +1·2 +1·1 
·3 -3·8 . -3·1 
·4 +0·6 +1·4 
·8 +0·9 +1 ·3 
·6 -2·3 -1·6 
·8 -1·4 -0 ·5 
.4 +1·6 +2·4 
.4 -1 · 6 -1·3 
·2 +1·3 -0·6 
.4 -0·1 -0·9 
.4 +0·8 +0·4 
·6 +1·2 +l·O 
·4 +0 ·3 +0·2 
·5 -0·2 -0·2 
·9 -0 ·9 .:_1 ·0 
·8 +0·5 +0 ·4 
·2 +0·2 +0·3 



1. ..... 
2 ...... 
3 ...... 
4 ...... 
5 ...... 
6 ...... 
7 ...... 
8 ...... 
9 ...... 

10 ...... 
11. ..... 
12 ...... 
13 ...... 
14 ...... 
15 ...... 
16 ...... 
17 ..... . 
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X 

1·000 
1·000 
1 ·000 
1·000 
1·000 
1 ·000 
1·000 
1 ·000 
1 ·000 
1·000 
1·000 
1·000 
1·000 
1·000 
1·000 
1·000 
1·000 

OBSERVATION EQUATIONS 

y z p 

-·946 + ·531 + ·452 
-·565 +1·007 + ·765 
-·128 + ·639 + ·859 
+·859 - ·714 - ·135 
+·769 + ·077 - ·557 
+·654 + ·528 - ·747 
+·319 +1·105 -1·029 
-·120 + ·901 -1·141 
-·616 - ·133 -1·021 
-·992 + ·381 + ·384 
-·783 + ·869 + ·625 
-·475 + ·989 + ·80_1 
-·167 + ·701 + ·859 
+·114 + ·217 + ·826 
+·370 - ·308 + ·719 
+·514 - ·606 + ·614 
+·693 - ·896 + ·410 

Where x = d'Y 
y= dK 
z = Kde 
p = Kdw 

Kµ 
q = (l - e2)t dT 

r = 1000 K d 
(l-e2)t µ 

q 

- ·629 
- ·787 
- .734 
- ·004 
+ ·360 
+ .574 
+1·000 
+1·295 
+1·250 
- ·574 
- ·738 
- ·787 
- .743 
- ·661 
- ·559 
- ·485 
- .355 

t-iORMAL EQUATIONS 

r -n Weight 

-·347 -1·21 0·3 
-·394 +3·78 0·3 
-·326 -0·62 0·4 
-·001 -0·90 0·8 
+·058 +2·34 0·6 
+·079 +1·39 0·8 
+·095 -1·61 0·4 
+·074 +1·55 0·4 
+·025 -1·31 0·2 
+·058 +0·10 0·4 
+·097 -0·80 0·4 
+·135 -1·18 0·6 
+·157 -0·26 0·4 
+ ·165 +0·18 0·5 
+ ·163 +0·89 0·9 
+·155 -0·52 0·8 
+·127 -0·17 0·2 

+8·400x +l ·OOly +1 ·931z 
+3 ·003y -1 ·638z 

+3·708z 

+ 1 . 459p - i . 465q 
- 1 . 035p + 0 . 986q 
-0·070p -0·026q 

+0·402r 
+0·297r 
-'-O·lllr 
+0·017r 
+0·028r 
+0·223r 

+l ·382=0 
+1 ·433 =0 
+0·903=0 
-1 ·267 =0 
+1 ·052 =0 
-0·153 =0 

+4·367p -4·050q 
+3·890q 

vVhence X -. - +0·013 or d')' +O·Ol km. 
y= -0·969 dK -0·97 km. 
z = -0·625 de -0·029 
p = +0·197 dw +0°·52 
q = +0· 169 dT +0·78 day 
r = + l ·606 dµ + 0° . 00402;} 
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p 

T 
w 

e = 
K 
'Y 

a sm i 
m13 sin3 i 

(m + m1)2 

FINAL ELEME 1TS 

655·16 ± 5 ·26 days 
J. D. 2,420,629·78 ± 9·56 days 
135°·52 ± 5°·2 
0 . 171 ± 0 . 026 
20·53 km. ± 0·57 km. 
-0·15 km. ±.0·35 km. 
182,300,000 km. 

0·56 0 

THIRD BODY 

I t will be noticed that the binary character was announced from three plates, which 
the orbit shows to fall near the epoch of positive maximum (cf. radial velocity curve)*. 
In the interval covered by these plates the variation should be small and the velocities 
increasing. One is forced to conclude that there is another period superimposed upon 
the one found, or else that the announced variation means nothing. The spectrograms 
have been remeasured at the Y erkes Observatory, and Professor Frost fi.nds no reason 
to doubt that the range indicated by the velocities is real. 

We have been unable to find a period for this variation. Severa! periods would 
harmonize some of the larger residuals and so reduce the sum T,p'll a little, but the fact 
that there are several which look equally good (or bad) is enough to render one suspicious 
of the reality of any. No period found would satisfy the residuals from the main orbit 
well enough to warrant its adoption. 

Considering the elements of the system as published, the probable error of a single 
observation is 3 · 5 kilometres. This is larger than we usually find for good line stars 
by about 20 per cent. 

In the Astrophysical Journal, March, 1915, Dr. Schlesinger published a method 
for deterrnining the periodicity in a eries of observations from a consideration of the 
distribution of the observed velocities. Thus, for example, if we are dealing with a 
circular orbit, more velocities should be found near positive maximum and negative 
minimum than near the 'Y line. If the residuals are due entirely to error of observation, 
the velocities around the 'Y line will be most numerou . Curves are published giving 
the expected di tribution of the velocities for orbits of various forms. In these curves 
some allowance has been made for the eff ect of probable error of measurement upon the 
results. 

Rome time pre\'ious to the publication of this article, the writer tried to make use 
of the . ame method in getting a period for the binary 12 Lacertœ. In thi case the 
velocities were distributed very much as one would expect if the observed range were due 
to error of measurement alone and yet, since the total observed range was over sixty 
kilometres, there could be no doubt of the binary nature of the star. The conclusion 

*The normal place from the observations ta ken at the Y crkes Obscrvatory is indicated by a circle and cross. 
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was that the expected distribution was a:ffected very much by errors of measurement. 
In applying the method to the present star· I have taken some care to find out just what 
distribution of velocities we should expect when both factors are taken into account. 

Let us suppose that we are dealing with a circular orbit whose range is from plus 
ten kilometres to minus ten kilometres, and that the probable error of measurement is r. 
Let the velocities, ü there were zero error of measurement, which would lie between 
the limits plus ten to plus nine be denoted by a, plus nine to plus eight be denoted by 
b, plus eight to plus six by c, .......... . . , plus two to zero by f. Let those from zero 
to minus two be denoted by f', and so on till th ose between minus nine and minus ten 
are denoted by a'. Secondly, let us suppose the range in the observations is due to error 
of measurement alone, and let the velocities which would lie between the limits zero to 
plus two be denoted by 1, between the limits plus two to plus four by 2, etc. to infinity. 
To distinguish the negative from the positive add the subscript minus. Thus 1 _ indicates 
the velocities lying betwee~ minus two and zero. 

The numbers a, b, c, are easily computed analytically or graphically. The graphical 
method has the advantage that it can be applied to any radial velocity curve, while the 
analytic expression for a, b, c, for other than circular orbits is very cumbersome. The 
values of 1, 2, 3, ........ can be readily computed for any assumed probable error. 

Now let all the velocities a, b, c, etc., be operated on by errors of measurement, 
which errors ar~ distributed as indicated by 1, 2, 3, etc. The product of a and 1 (which 
may be written ai) will yield velocities lying between +9 and + 12, and if we have chosen 
our interval small enough we may regard the velocities as distributed uniformly within 
this interval, so that f ai will be the number lying between + 12 and + 10. i a:i will also 
lie between the same limits, and if we select all these combinations we will obtain the 
following series as giving the number of velocities between + 12 and + 10. 

f ai + t a:i + t bi + f b2 + !~ + ! C3 

+ ! d3 + ! d4 + ! e4 + ! es + ! fs + ! fs 
+ 1 !' 2 6 + 1 !' 2 7 + ! e'1 + ! e's + ! d's + ! d'9 
+ ! c' 9 + ! c'io + f b'io + t b'11 + f a'11 + ! a'io 

. To obtain the velocities lying between + 10 to +8 all that it is necessary to dois to 
depress the subscripts by one, f ai becomes i ai_, ! a:i becomes ! ai, etc. To obtain the 
velocities lying between + 14 and + 12 increase the subscripts by one. The number of 
velocities lying between limits x and x + 2 are obtained by increasing the subscripts 
X - 10 

2 
These series have been evaluated for r = 2, 4, 6 · 66, 10 kilometres, i.e., for the ratios 

of probable error of measurement to total range equal -fi, i, !, !. The results are tabu
lated below and represented graphically in fig. 1. 
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Velocities in km. r=2 km. r=4km. r=6·6 km. r=lO km. 

From + 0 to + 2. ............................. .. . .. ·0680 ·0753 ·0637 ·0479 
" + 2 to + 4... . . .......... . ............... . ... ·079,5 ·0748 ·0623 ·0474 
" + 4 to + 6... . . . ... ... .. ..... . .............. . ·0833 ·0723 ·0591 ·0461 
" + 6 to + 8................................... ·0878 ·0674 ·0554 ·0441 
" + s to +io.............................. ... .. ·0793 ·0604 . ·0503 ·0415 
'' +IO to +12.... . .............................. ·0571 ·0495 ·0442 ·0387 
'' +12 to +14.......................... . ........ ·0295 ·0380 ·0384 ·0356 
'' +14 to +16... .. ..... . ........... . ... .. ....... ·0104 ·0266 ·0318 ·0321 
" +16 to +18................................... ·0025 ·0173 ·0258 ·0284 
" +18 to +20................................... ·0004 ·0099 ·0201 ·0249 
" +20 to +22................... . . . ... ..... ..... . . . . . . . . . . . . ·0053 ·0150 ·0215 
" +22 to +24................................. .. . . . . . . . . . . . . ·0024 ·0111 ·0185 
" +24 to +26 . . ·... . ...... ... ... . ................ . . . . . . . . . . . . ·0009 ·0079 ·0153 
,, +26 to +28. .... .. ........................... . . . . . . . . . . . . . ·0002 ·0052 ·0124 
,, +28 to +30 ......... "''........................ . . . . . . . . . . . . ·0001 ·0031 ·0100 
" +30 to +32 ........... ... ... . ........... . ............ . ....... . ....... . ·0019 ·0079 
" +32 to +34 .......................................................... . ·0010 ·0061 

Sum.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · 4978 · 5004 ·4963 ·4784 

In the tabulated results the numbers are given to four decimal places, and as each 
was obtained by the summation of several factors, each of which was. only computed to 
four places, the last figure is not in general correct. The sum of the columns given at 
the bottom if extended to infinity should total one-half, so that the addition of the columns 
serves as a partial check on the work. 

In the curves the abscissae are kilometres, any point plus x indicates velocities lying 
between plus x-1 and plus x+ 1 and the corresponding ordinate shows what fraction 
of all the velocities will lie between these limits. I t will be noticed that curves for the 
ratios !, !, ! are very similar to error curves. 
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~--___... __ __._ __ _,_ __ --~---'-----'-
-20 -10 0 

Fig. 1 
+10 

23 

+20 

Suppose now we are working with such a binary as the one indicated, namely, a 
range plus ten to minus ten, and error of mea.surement r kilometres. Let us suppose, 
further, that we are unable to get a period, and treat the residuals as errors, how much 
in excess of the true value of r would the value we obtain be? The results we have 
tabulated for the distribution of the velocities enable us to compute this with a fair 
degree of accuracy, and we obtain that, if r equal 2 kilometres the computed r will be 
5·1, if r equal 4 kilometres the computed r will be 6·1, and if r equal 6 · 6 kilometres the 
computed r will be 8 · 2. The computation becomes a little uncertain for r equal 10 
on account of some velocities lying beyond the computed values. 

To apply the results to X Aurigœ, we have computed the distribution of the 
velocities on two bases. In the first the residuals are supposed to be due to error of mea
surement alone, in the second they are supposed to be due to a probable error of measure
ment 2 · 84 kilometres, combined with a binary whose eccentricity is zero and range 8 · 52 
kilometres. In the table below, the first line gives the distribution of the observed 
residuals, the second, the computed distribution on hypothesis one, and the third the 
computed distribution on hypothesis two. 

km. km. km. km. km. km. km. km. km. 
Ü-1 1-2 2-3 3-4 4-5 5-6 6-8 8-10 10- CD 

!------------------ ------- --------

1 . . .. .. . .. . . . . . ... . . . .. 14 15 11 14 6 4 11 7 6 
2 ... . .. .. . . . . . .. . . . . . . . .. . .. 13 13 12 11 9 8 11 5 6 
3 ... . . . . . . . . . . . .. . . . . . . . . . . ... 13 13 12 Il 9 8 11 6 5 
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The two hypotheses give almost identical distributions when the number of observed 
velocities is limited, in this case 88. In other words, an inspection of the manner in 
which the velocities are distributed would not enable us to detect the presence of a 
velocity variation three times the probable error of measurement. 

The above results are deduced for circular orbits only. They have to be modified 
slightly for orbits of high eccentricity, but in these also the effect of error of measurement 
is to mask the presence of the orbital variation. 

The only evidence that we have of a third body in the system of X Aurigœ is the 
magnitu_de of the probable error obtained for a single velocity. If we assume that it 
should be 2 · 8, then it would be necessary to assume also a range of 8 · 5 kilometres in 
order to obtain a distribution of residuals to agree with the observed. 

CALCIUM LINES 

In reducing the measures of the diff erent plates the two calcium lines were not 
included with the others, for evidence was found showing they would yield a smaller 
range for the curve. After the completion of the orbit as given in the preceding pages, 
the velocities from the H .and K lines were grouped into ten normal places as follows. 

1.. ... . . .. . . 
2 . . . . ... . . . ... 
3 ..... . .. ... . . 
4 ....... .. . . . . .. . . 
5 . .... .. . . . . . 
6 ...... . .. . . 
7 .... ... ... . . . . . 
8 . . ..... 
9 .. .. . . . . . . 

10 .. ... . . 

NORMAL PLAC])/S FOR H A...~D K LINES 

. . . . 

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

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

. . . . . .. 

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

. .. . . . 

Julian-Day 

2,420,104·4 
151 ·3 
202·4 
249·9 
277·0 
302·9 
411 · 
473·4 
502·1 
571·2 

Phase 
from 

Final T 

129·8 
176·7 
227·8 
275·3 
302 ·5 
328·3 
437·2 
498·8 
527·5 
596·6 

Velocity 

- 9·5 
- 0 ·8 
+ 0·5 
+ 7·6 
+ 5·2 
+ 10·3 
+ 9.9 
+ 7·2 
+ 7·2 
+ 0·6 

Weight 0-C 

1·0 -2·3 
0·8 + 2 ·5 
0·9 -0·4 
1 ·0 +3·2 
1· 3 - 0·9 
1 ·2 +2·8 
1·3 -0·6 
1·4 - 1 ·9 
l ·4 -0·1 
1·5 + 0 ·7 

Preliminary elements to satisfy these places were selected, the period, eccentricity 
and w were taken aR preYiously found for the other line . A solution was carried 
through for 'Y and K with the result , 

'Y + 1·5 km. ±0·46 
K = 10 ·47 km. ±0·85 

The radial Yelocity curYe for the H and K lines is given on the same diagram as 
that for the other line and is drawn with the finer line. The diff erence between the 
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velocity of the system obtained from the H and K lines on the one hand, and the rest 
of the lines on the other, would disappear if the assumed values of wave-lengths for the 
calcium lines were increased 0 · 022 tenth-metres. 

The behaviour of the calcium lines in stellar spectr~ has been a subject for much 
speculation and investigation since the orbit of o Orionis was published by Hartmann.1 

The chief facts so far brought out may be condensed as follows :-
1. In eight stars the calcium lines are constant, or nearly so, and are sharp and 

narrow, while the other lines are more or less diffuse and show a large range in velocity. 
These stars are given below. 

Name 

o Persei ... . ... . .......... . ..... . ........... . 
1/ Orionis : .. . ... . ......... . ............. . ... . 
if Orionis ........... . ........... . . .. ..... . .. . 
li Orionis ....... . . . ......... . .. . ............ . 
VV Orionis ......................... . . . ... .. . 
o, Orionis ........ ...... ... . ................. . 
13 Scorpii. .... . ................. . ...... .. .... . 
Boss 6142 ..... . ............................. . 

R.A. 1900 

h m 

3 38·0 
5 19·4 
5 21 ·6 
5 26·9 
5 28·5 
5 30 ·5 . 

15 59·6 
23 51·0 

Type 

Bl 
Bl 
B2 
B 
B2 
Bl 
Bl 
Oep 

Range 
of Broad 

Lin es 

km. 

224 
290 
288 
216 
264 
220 
251 
230 

Remarks 

Lick Obs. Bull. 181 
" " 
" " 
" " 

P.A.O., Vol. III, No. 21 
Lick Obs. Bull. 181 
P.A.O., Vol. II, No. 14 
D.O. (unpublished) 

All the stars in this list are of type B2 or earlier, and, moreover, if we forma list of 
all such stars whose orbits have been determined and the K line measured, we find only 
one, 11 Orionis, showing a large range and not included above. Future orbits may add 
other exceptions. 

2. In several stars, the calcium lines are known to vary differently from the other 
lines and in four cases, orbits have been determined from the H and K lines, i.e., for 
~ Persei2

, type Oe5; 9 Camelopardalis3
, type B; XAurigre, type Bl; 12 Lacertre4

, type 
Oe5. In the last two the amplitude is probably about one-half as large for the calcium 
lines as for the others. There can be little doubt but that future investigation will reveal 
all gradations from those in which the H and K lines are constant to those wher~ they 
have the same oscillation as the other lines. 

3. In three stars the calcium lines are sharp and narrow and are shifted about one

half an À.ngstrôm unit to the violet. These stars are,-~ Persei, type Oe5 ; <jJ1 Orioni&5, 

type B ; p Leonis6
, type B. There is evidenre in these cases. that it is the hydrogen 

1Ap. J., Vol. XIX, p. 268, 1904. 
•Dom. Obs. Pub., Vol. 1, p. 355. 
'Ap. J ., Vol. XXXVII, p. 1, 1913. 
•R.A.S.C.Jr., November, 1915. 
•Ap. J ., Vol. XXX, p. 63. 1909 . 
•Dom. Obs. Pub., Vol. 1, p . 337. 
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and helium lines that az:e shifted to the red and that the calcium lines may be in their 
normal positions. 

In ~ Persei, the hydrogen and helium lines are broad and no orbit has been deter
mined from them, although they seem to show a large range. The mean velocity is 
about plus sixty-five kilometres. · An orbit has been determined from the H and K lines, 
and the velocity of the system is plus fifteen kilometres. The component of the solar 
motion away from this star is about plus six kilometres, so that unless the star has an 
abnormally high velocity for an early B-type star we must regard the K lines as giving 
the true velocity of the star. · 

In the case of <P1 Orionis, no orbit has been published, but if we. take the mean of 
the velocities as representing final values, the calcium lines give plus nineteen, the 
hydrogen and helium lines plus forty, as compared with a computed velocity from the 
solar motion plus fifteen. Here again it is the velocity from the H and K lines that seems 
the most probable. 

No orbit has been published for p Leonis, but the mean velocities are, for the 
calcium lines plus ten, for the other lines plus forty-three, for the solar motion plus five. 

4. In several stars (K Cassiopeire7
, type B; 9 Camelopardalis, type B; E Orionis8, 

type B), the calcium lines are sharp and the other lines diffuse, but there does not seem 
to be much diff erence between the mean velocities as derived from the two sets of lines. 
The difference between these stars and those in 2 is only one of degree. 

5. In many stars of early B-type, all the lines are very diffuse and in some cases 
the spectrum is almost continuous, so tbat little can be said concerning the behaviour 
of the calcium. a Virginis and o Scorpii are representative. 

6. There seems to be no exception to the rule, that when the calcium lines are sharp 
and narrow and the other lines broad, the star exhibits a variable radial velocity. 

Three theories have been advanced to explain the obsérvations. In the first, the 
calcium lines are supposed to be due to masses of cooler gas between the observer and 
the binary. In the second, the gas is supposed to surround the star or stars, and in the 
third, the phenomena are ascribed to anomalous dispersion. 

The first hypothesis accounts for the s_harp and narrow character of the H and K 
lines in class 1 and the fact that they yield constant velocity. Why should the calcium 
clouds always. lie in front of a star of type B2 or ear lier? We have examined several 
later B-type stars without finding anywhere H and K are · stationary. There may be 
orne stars later than B2 discovered which will show the eff ect, but the phenomenon 

seems to be one connected with early spectral type. In ail case in class 1 the velocitie 
yielded by the calcium lines are very near the velocity of the system. This fact, however, 
<loes not argue strongly either against or for the fir t hypothesis on account of the very 
low velocities of the early B-type stars. The stars given under 3 require an explanation 
for the hydrogen and helium lines rather than for the calcium. The phenomenon is too 
complex to be accounted for by an hypothesis which allows so little latitude for adju t
ment. 

7Unpublisbetl results (Harper). 
1Ap . J . Vol. XXIX , p. 235, 190 . 
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The second hypothesis may be presented as follows :-

0 

Fig. 2 

Let A and B (fig. 2) be two stars or the two nuclei of a binary, and let the gases be 
condensed about these. It is known that calcium occurs at very high levels in the sun, 
and let us suppose that the equidensity layers in the calcium vapour about the two stars 
are nearly spheres. The calcium cloud will rotate about the common centre of gravity of 
the two stars in the same period as they revolve about each other. If Ais the primary star 
and only one set of lines is observed on the plate, we need concern ourselves only with the 
light from A. The light from the photosphere gives the continuous spectrum, and as 
it passes through the cooler gases, hydrogen, helium and calcium, has lines from these 
elements absorbed. The absorption of the calcium takes place where the element is 
very rare, which accounts for the narrow character exhibited by these lines. The 
absorption of helium and hydrogen must be supposed to take place at a much lower level. 
Assume that it is permissible to speak of effective levels at which this absorption occurs, 
at a height D for the hydrogen and helium and at a height F for the calcium. At the 
time when the primary is moving toward us with the greatest velocity, the points at 
which the calcium absorption is taking place are rotating then as always about the point 
C and so are moving nearly across the line of sight. Moreover, the different points are 
all moving at about the same rate toward the observer, thus maintaining the narrow 
character of the lines. The points at which the hydrogen and helium absorption occurs, 
exhibit a wide range in velocity and give the wide character of the lines and the high 
range if the inclination is nearly zero. If the inclination is nearer to ninety degrees, 
the hydrogen and helium lines would be sharper and give a smaller range. This fits 
the case of 12 Lacertœ and X Aurigœ. There are doubtless other factors not understood 
which may contribute to the width of the lines observed in other cases. If the calcium 
cloud were extensive enough the calcium lines would remain nearly stationary, at least 
the amplitude would be smalt enough to be masked by errors of measurement. As the 
cloud condensed, the amplitude obRerYed in the H and K. lines would increase, the exact 
range depending on the degree of condensation of the calcium. 
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This theory is capable of considerable adjustment9 to meet varying demands, and 
suggests future types of variations that should be discovered. 

The third hypothesis ascribes the wide character of the lines in these stars to 
anomalous dispersion effects. The calcium lines are sharp and narrow, due to the small 
traces of these elements existing in the star's atmosphere. It is not intended to pass 
on the merits or demerits of this theory, but the fact that it does not satisfactorily 
account for the periodicity in the radial velocities has prevented its receiving wide 
acceptance. 

•Ap. J . Vol. XXXVII, p. 1, 1913. 

SUMMARY 

1. An orbit has been determined from 88 measures of radial velocity of X Aurigœ. 

2. The amplitude shown by the calcium lines is about one-half that for the other 
lines of the spectrum. 

3. An analysis of the different cases so far known where the calcium lines behave 
diff erently from the other lines shows that the phenomenon is one of type, and is best 
explained by the presence of calcium in a cloud surrounding the binary. The absorption 
of calcium takes place at a much higher level than that of the other elements. 

4. The residuals given from the simple elliptic orbit were examined to ascertain 
if there might be a third body present. No secondary period was found, but the star 
should be observed with higher dispersion to test this point further. 

5. The method of detecting periodicity in a set of observations from a consideration 
of the distribution of the velocities was tested. The value of this method is greatly 
interfered with by th.e effects of errors of measurement. If the ratio of error of measure
ment to range in the binary is as great as one-fifth, the resulting distribution of velocities 
is very much the same as would result from errors alone. If the ratio is as large as one
third, the distribution is almost identical. I t is in these very cases that the method is 
most likely to be needed. . 

Dominion Observatory 
Ottawa 

June, 1916. 
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NOTE ON THE SPECTROSCOPIC BINARY 12 LACERTJE 
BY REYNOLD K. YOUNG, Ph.D. 

The elements of this binary were published in the Publications of the Dominion 
Observatory, Vol. III, No. 3. An examination of the velocities given, shows the Kline 
to have a smaller range than the other lines in the spectrum. If the calcium lines alone 
had been used, the amplitude of the curve would have been about one-half that deduced 
from the lines for the other elements. 

In the following table the diff erences between the velocities as given by the K line 
and those given by the other lines are grouped according to phase. The period is divided 
into four parts. The fust column includes the positive maximum and the third the 
negative minimum. The second and fourth columns include the zero axis of the system 

Plate Difference Plate Difference Plate Difference Plate Difference 
No. in km. No. in km. No. in km. No. in km. 

5670 -12 ·0 5642 - 4.4 5623 + 7.3 5630 + 1·4 
5735 -22·5 5720 + 5.5 5692 + 7.5 5680 + 3·0 
6244 - 3·0 5800 + 6·9 5728 + 5.7 5711 + 1·3 
6276 - 0·9 6198 +12·4 5792 + 8·9 5787 - 4·1 
6328 - 3.9 6335 +13·7 6270 + 7.9 6262 + 17·1 
6369 + 5.3 6349 -16·2 6281 + 1·8 6291 +19·4 
6409 - 9.9 6504 - 2 ·9 6342 + 8·6 6308 - 2·6 
6426 - 4·2 6992 - 2·0 6531 + 6·1 6356 +11·0 
6497 - 2·4 6998 + 3·8 6542 - 4·1 6454 - 5.4 
6521 +12 ·6 7033 - 9·4 7001 +14·8 7023 - 8·1 
6557 + 0·4 7043 +11·9 7020 +14·2 7178 + 0·3 
7026 - 1·9 7183 + 9·9 7177 +22·5 7.210 +16·0 
7176 -13·3 7229 - 4·2 7214 +16·9 7244 - 4.4 
7182 + 1 ·2 ............ . . . . . . . . . . . . 7243 + 5·2 . . . ......... . . . . . . . . . . . . 
7201 -12·2 ............ . . . . . . . . . . . . 7251 + 9.9 . ....... . ... . . . . . . . . . . . . 
7211 - 9·8 . .......... . . . . . . . . . . . . . 7266 + 6·7 . ........... . . . . . . . .. . . . 
7249 - 2·3 . . . . . . . . . . . . ............ 7270 +15·0 . ........... . . . . . . . . . . . . 
7268 + 4·1 . . . . . . . . . . . . ............ 72_93 - 2·2 . ... .. ...... . .. . . . . . . . . . 
7302 - 2·5 . ........... . . . . . . . . . . . . 7300 +10·0 . ........... . . . . . . . . . . . . 
7310 -16·8 . ........... . . . . . . . . . . . . 7313 +28·4 . . . . . . . . . . . . . . . . . . . . . . . . 
7314 -11·0 .. . ......... . . . . . . . . . . . . . .. . ... . -..- .. . . . ... ..... . . . . . . . . . . . . . . . . . . . . .. . . . 

'.'vlean - 5·2 l\Iean + 1 ·9 Mean + 9.7 Mean + 3·5 

The weighted mean of all the residuals is positive, due to the value of the wave
length of K used. If we remove this effect, the re ulting means for columns 1, 2, 3, 4 
would read -7·3 km., -0·2 km., +7·6 km., +1·4 km. The semi-amplitude of the 
velocity curve as found for all the lines was 16 · 92 km. The amplitude for the K line 
would be about 7 · 5 km. less. 

Dominion Observatory 
Ottawa 

May, 1916. 
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MEASURES OF RADIAL VELOCITY OF BOSS 4826, 7 Vl~GINIS, 
BOSS 4721, 59 HERCULIS AND µ VIRGINIS 

BY J . B. CANNON, M.A. 

MEASURES OF RADIAL VELOCITY OF BOSS 4826 

The following measures were made of this star, (œ=l8h 57m.8, o=26° 10'). The 
range i small, probably not greater than might be expected as the probable ertor in 
measurement. The mean of the rneasures is probably very close to the radial velocity 
of the star. 

The fir t table gives a list of the fines measurcd. 

LINES l\IEASUH.ED 

Wave-length Element Wave-length Element 

4572 · 156 ... ... . .. .. . ... . . . .... . ..... Ti 4340·634 . . . . .... . . .... . . . ... .. . . .. . H 
4549 ·766 . . ...... . ... . . . . . . . . . . . . .. .. Fe 4315·178 . .. . .. . . . . . . .. .. . . ... . .... . Fe-T·i 
4415 ·301 . . .. . . . ... . . . .. . . . .... . . .... Fe 4289 ·915 . . . .. . .. . .. . . . . . . . . . . . . . . . . Ci-Ti 
4404. ·927 ... . .. . . . . . ... . . .. .. .. . . . . . . Fe 

OBSERV ATIOKH 

Plate Date Velocily 

7045 .'' . .. ' .' ' . ..... . . . . . ' .. . . '' 191 fi, Junt' 2 ·7û0 - 28· 4 km . per Stc. 

770:1.'' ' . . ' ' ' ' ' . ' . '.'' .' .. ' . . ' l '.ll G, 22 ·712 - 32 · .J " 
7713 . ....................... .. :~O ·GO-! -3:1.:1 " 
771 ' .'' ' . .. . . ' . '. ' ' . . ... ' . .. ' .. ' . . ' .. .. ' Jul~· 5 ·792 -3 1· ;) " 
7729 ..... . . . . . . . ... . . ' . . .... . . '' ' . . ' . . ''.' ' ' ' . . ' l 3· ü3ü -2S·S " 
7758 . . . ' . '. ' . .. ' ' . . '. ' .'. ". '. ' ' '. ' ' ' . ' ' " 2-! ·8 18 - :32 ·li " 

i\lerrn = -3 1·2 km. per sec. 

54035-1 
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.MEASURES OF BOS 4 26 

70-l5 noa 7713 7718 772() 77:i8 

Ve!. Wt . Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. 

4572 ·156 
4549·766 
4415·301 
+!04·927 
4::!-l0·634 
4315· 178 
4289 ·91.5 

\\·eighted 
me:i.n 

v. 
vd 

'urv . 

Radial 
Velocity 

~28·35 

-28· ll 
-42·22 

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

. . . . . . . . . . 
-G2·39 J. • 

- 39.93 

+ 11 ·73 

+ ·08 
·28 

- 28· 4 

-4.9·55 
-39·32 

-30·58 
-43·80 
-36· 18 
-30· 11 

- 38·37 

+ 6·20 

+ ·05 
·28 

- 32·4 

Dominion Observatory 
Ottawa 

December, 1016. 

~ -40·82 
l -21·68 • 

. . . . . . . . 
-37 ·28 .l. 

2 

-37·12 1 • 
-39·52 ~ 
-43·32 

- 37·0ô 

+ 3·86 

+ ·21 
·28 

- 33.3 

-30·75 -~ -48· 18 .1 -28·51 J. ... . .... . . . . • • , 
-25·60 t -17·6-l J. -28·72 t . . . . • . ....... 
-20·48 J. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
-32·82 1 -15·12 1 • • . . ...... . . . . . . . .. . . . .. .. 
-31· 16 1 

• . . . . - . . . . ... . ....... . . . . . .. . . . . . . . .. 
-44·65 .~ -33· 12 1 

2 • ........ . . . . . . . . .. . . . . .. 
-36·46 .l . . . . . . . . . ... . ....... . . . . . . ...... .. . . • 

- 33·32 - 2 ·51 28·58 
+ 2·29 · 12 3.55 

·14 + · 10 ·23 
·28 ·28 ·2 

- 31·5 28·8 - 32·6 
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MEASURES OF RADIAL VELOCITY OF 7 YIRGINIS 

IlY J. Il. Ci\ NNON, J\l. A·. 

Six plates of 7 Virginis (a =llh 55"'·3, . o=+4° 08') were taken in the year::; 1915 
and 1916. The measures give a range of 16 km. which is not enough to declare it a 
spectroscopie bina.ry, considering the number and character of the lines measured. The 
star is qf spectral type A, the lines measured are )1.)1. 4549, 4481, H ,,, H 0 and K.. 

The measures follow :-

Plate Date 

6979 .. ..................... ..... . 1915, M ay 10·628 
6994 ..... . ........ ... ........ . .. . " 14·621 
7531 . . .......................... . HH6, Feb. 29·785 
7607 . .... ... ........... . ...... . . . April 10·589 
7623 ........... . .... ' ........... . 28· .559 
7686 ....... . . . .......... . ...... . . June 5·646 

Julia.n Day 

2,420,628. 628 
632·621 
923·785 
964 ·589 
982·559 

2,42l ,020·616 

Vclocity 

+ 5·2 krn. p r sce. 
- 3. l " 
+ 3·1 
-11·8 
+ 4·2 
- 0·5 

" 

Mean - 0 ·5 km. prr sec. 

MEASUIŒS OF 7 VlRGIXIH 

6979 6994 

Vel. Wt. Ve!. Wt. 

4.549·766 +15·81 . . . . 
4481 ·400 +19·5~ +20· 70 
4340·634 +30·20 +25 ·55 
4101·890 + 10·84 
3970· l 77 
3933·825 +34· 19 +19·87 

Weighted 
mean + 28·56 + 21 ·58 

v. - 22·96 - 24·24 
v. · 10 · 12 

Curv. ·28 ·28 

Radial 
Velocity + 5·2 - :3 · l 

Dominion Observatory 
Ottawa 

December, 1916. 

7531 7607 

Vel. Wt. Ve!. Wt. 

.. .. .... . . . . . ... 
8·51 + 0 ·2i) 
8·37 - 0·•>6 

+ 5 .o:; 
- 10·12 

- 0·32 + 2·07 

5·73 - 0·20 
+ 9· 12 - ll ·42 

·02 + · l4 
·28 ·28 

+ ;j. l - ll ·X 

7623 7686 

Ve!. \Vt . Ve!. Wt. Ve!. 

+27 ·70 
+42·2:") +:39· IO 
+ 12 ·.')0 +2G ·02 

.... . . . . . 

.... . . . . . 
+ 1.j · Gl• +10 ·41 

+ 2:~. -17 + 28·ij8 
19·07 28·57 

+ ·O\J ·2•i 
·28 ·28 

--

+ -1·2 - 0 .. j 
---

WL 

- --
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MEASURES OF RADIAL VELOCITY OF BOSS 4721 

BY J. B. CANNON, I.A. 

Eight plates of Boss 4721 (a= 18h 33"' · 5, o = +33° 241
) were taken in the years 

1915 and 1916. The total range is about 11 km., probably due to error in wa,·e-length 
or measurement. o far as these plates go the Yelocity of the star may be con idered 
constant and approximately equal to the mean below. 

Ll~ES MEASURED 

Wav~lengt.h Element Wa.v~length Elcment 

4549·766 .... . ............. . ... . . . . . . Fe 
Mg 
H 
Si 

4128·211 ..... ....... .......... . .. . Si 
H 
Ca 

4481 ·400 ....... . .•... . . .. .. . ........ 4101·890 . . ........ ... . . . ........ . . 
4340·634 .. ..... .. . ................ . . 3933·825 .. . . ... . ... .... ... . ...... . 
4131 ·047 ... . .. ........... . . .. .. .... . 

OBSERVATlONS 

Pla.te Da.te Velocity 

7042. .... . .. . ........... . . . . ... ... .. ...... . ...... .. .. 1915, June 1 ·741 - 23 · 6 km. per sec: 
7051 . . ...................... . ... . ... ..... . .. . June 6·706 -28·3 " 
7099 .. . ..................... . ... . ... , ............... . July 13·660 - 29 ·8 " 
71.')4 ................ . . . ......... . . .... .. . .......... . . .\ug. 11 ·660 -30·4 " 
7fi87 .. ..... .. . .................. . 1016, .lunr 5 ·734 -23·3 " 
7734 .. . . July 14 ·660 -32·8 ·" 
7792 ....................... . ........... . .... . ...... . . Aug. 18 -590 -34·1 " 
7799 .. . :\ug. 25 -573 -32·0 " 

'\Iran = -29·3 km. per sec. 



• .. 

7042 

À 

Vel. Wt. 

4549·766 • -32·18 l 
4481 ·400 - 40 ·40 .l • 
4340 ·634 -35·63 1 • 
4131·047 - 20 ·10 1 • 
4101 ·890 . . . . . . . . . . . . 
3933·825 . . . . . . . . . . . . 

Weighted 
mean - 32 ·08 

Va + 8·73 
Vd + ·07 

Curv. - ·28 

Radial 
Velocity - 23·6 

54035--2 
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MEASURES OF BOSS 4721 

7051 7099 7154 7687 7734 7792 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-42·21 l . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . . . ....... . ... . . . . . . . . . . . . 
-28·69 .l -23·08 l - 9·10 l -20·09 l -14·83 l -20·08 ! • 
-32·52 1 -32·08 l. -17·11 l -35·77 ! "--23·62 ! -31·28 ! • • 
-30·81 .l . . . . . . . . . . . . . . . . . . . . . ... . . . .... . . .. . -33·42 l • . . . . . . . . . . . . 

. . . . . . . . . ... - 17·44 J. - 34·20 l . ....... . . . . . ....... . ... -10 ·02 l • 
-44·23 l -31·56 l ........ . . . . -31 ·22 .l -56·60 J. • • . ..... . . . ... 

- 35·69 - 27·25 - 20·48 - 30·71 - 30·41 - 22·55 

+ 7·55 - 2·26 - 9·58 + 7·60 - 2·74 - 11 ·21 

+ ·13 + ·04 - ·10 + ·07 + ·02 - ·02 
- ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

- 28·3 - 29·8 - 30·4 - 23·3 - 32·8 - 34·1 . 
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4481 ·400 
4340 ·634 
4101·890 
3933·825 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

7799 

-17 ·82 
-19 ·94 
-28·53 
-11·05 

19· 18 
12·55 

·04 
·28 

- 32 ·0 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF BOSS 4721-Concluded 

, 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••• .., • • • • ~ • • •••• ~ • • "' • ... • • •• "I • ••• 1 ·'- • •• 

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

. ........ .. ... . .... . . . . . ......... .. . ................... .; .............. . 

. .. .......... : ... ·· ··· ....... . ······ ..... . . ······ ............................ . 

Dominion Observatory 
Ottawa 

December, 1916. 

• 
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MEASURES OF RADIAL VELOCITY OF 59 HERCULIS 

BY J. B. CANNON, M.A. 

Twenty-five plates of this star (a= 1611 58m · 4, ô = 33° 42') were taken in the year 
1915. A number of the plates seem to indicate that there may be a variation in the radial 
velocity, but the average deviation from the mean is less than 5 km. , which is perhaps 
as small as one could expect if the velocity of the star were constant. The lines measured 
are:-

Wave-length 

4549·766 ...... ....... .... . ...... ... . 
4481·400 ....... ....... . . . . . ........ . 
4352·006 ........................... . 
4340·634 .... ... . .. .. ... .. . ......... . 
4233·328 .... .. . . . .... .. . ...... . .. .. . 

Element 

Fe 
Mg 

Cr-Mg 
H 

Mn-Fe 

Wave-length 

4215·668 .............. . .......... . 
4128·211 ............. .. .......... . 
4101 ·890 ......................... . 
4045 ·975 ......................... . 
3933·825 .. ...................... . . 

Element 

Fe 
Si 
H 
Fe 
Ca 

OBSERVATIONS OF 59 HERCULIS 

Plate Date Julian Day Velocity 

1915 

6943 ..........................................•.. April 20·834 2,420,608·834 - 8·4 km. per sec. 
6955 . . ...... . . . .. ...... ... .... . ................. . " 28·863 616·863 + 1·2 
6975 ............................................ . May 9.753 627·753 -18·8 
7017 ............................................ . " 27·692 645·692 -11·4 
7031. . . .... ... ...... . ........ ... . . . .... . . . .. .... . " 30·758 648·758 - 4·6 
7060 ................... . ............. .... ... . .. . . June 16 ·667 665·667 -23·7 
7069 . .... ............... . ........ . ........ . ..... . 20·706 669·706 - 7 .5 
7074 ...... . ... .. . ........ . ..... . ............. . .. . 25·589 674·500 -23·.5 
7092 ....................... ....... .............. . July 0·639 688 ·639 -19·4 
7096 .... .. .................. . ................ . " 12·618 691·618 - 2·3 
7101 ...................... . ................ . .... . 14 ·635 693·635 -12·2 
7105 ........ ... ................................. . " 15·665 694·665 -14·9 
7108 ................. . . . . ... ........... . .... . ... . " 19·681 698·681 - 9·2 
7115 ................... . ..... . .................. . " 22·690 701·690 -11·8 
7122 . . . ....... . . . .... . ........ .. . · - ....... . ..... . " 26·647 705·647 -15·0 
7127 ............ .. ............. . . . .... . ......... . 27·640 706·640 -17·0 
7132 ......................... . ... . . ............ . 29·663 708·663 -13·1 
7140 .......... .. ................. . .............. . Aug. 5·633 715·633 -10·9 
7143 ........ . . . . .................... . ........... . " 9·621 719·621 -lû·8 
7147 .............. . .... . .... . .... . .. . ........... . 10·621 720·621 -21·0 
7162 ......... . .................................. . " 23·545 733.545 -16·9 
7169 .... . .. . .............. .. ............... . " 26·594 736·594 - 6 ·3 
7186 . ... .. ............... . ................... . . Sept. l ·fi76 742·576 -14·3 
7234.. .......... .. .. . ........ . ..... . .. . . . . 11 ·524 752·524 -23·5 
7267 .............................. .. . .... ... ... . . " 19 ·562 760·562 - 13·3 

l\Iean = -13·4 km. prr src. 

54035- 2! 
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6943 6955 6975 7017 7031 7060 7069 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549·766 -37·51 ! - 7.97 ! -25·61 ! - 9.54 ! - 4·72 l. -17·38 ! +18·04 i-• 
4481·400 -22·20 ! - 1·83 ! -10 ·86 ! -27·68 ! - 6·73 ! -26·69 ! - 6·36 ! 
4352·006 -20·55 l . . . . . . . . . ....... . . . . -12·26 l. -13·73 l. -28·71 l . .. . • • . ....... . . . . 
4340·634 - 8·66 ! - 6·19 ! -34·50 ! + 2·81 ! + 7.09 ! -14·52 ! - 9·91 l. • 4233·328 - 3·84 J. -15·44 l . . . . . . . . ........ . . . . + 0·51 J. -10·57 t + 4·66 l. • • • 
4215·668 - 4·91 l -12·06 1 . . . . . . . . . . . . ........ . ... . .... ... . . . . . . . . . . . . . . . . + 9.59 l. • • 4128·211 ........ . . . . . . . . . . . . . ... -19·25 J. - 8·18 l . ....... . . . . . ....... . ... • . ....... . . . . 
4101·890 -17·79 l. + 6 ·12 l -30·22 J. - 2·97 J. -18·84 ! - 7·92 l. • • • . . . . . . . . . . . . • 
4045.975 -17·15 l -14-38 J. -24·42 l -12·01 l. -14·39 l. . ....... . . . . • • • . . . . . . . . . ... 
3933·825 . . . . . . . . . . . . . . . . . . . . . . . . -24·70 J. -18·82 ! - 3.34 J. - 8·91 J. - 2·22 l. • • • • 

Weighted 
mean - 18·27 - 6·77 - 23·97 - 11·65 - 3·88 - 18·46 - 1·15 

v. + 10 · 11 + 8·19 + 5·38 + 0·45 - 0·41 - 5·03 - 6·08 
vd ± ·OO + ·07 + ·06 + ·07 - ·04 + ·03 - ·07 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 8·4 + 1 ·2 - 18·8 - 11·4 - 4·6 - 23·7 - 7.5 
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MEASURES OF 59 HERCULIS-Continued 

7074 7092 . 7096 7101 7105 7108 7115 

>. 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549 ·766 -13 ·58 ! -12 ·38 i +13·21 ! -15·82 i -11·89 i + 0·26 i + 7 ·05 ! 
4481·400 -24·80 i -21·94 i - 0·12 ! + 8·85 i + 6·24 i + 1·25 l. + 3·12 ! • 
4352·006 . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... + 0·34 l. +16·15 i • . ....... . . . . 
4340·634 -14·30 l. - 4·91 i +10·46 i + 7·10 i -11·71 l. • • ........ . . . . . .. . . .. . . . . . 
4233·328 .... . . . .. .. . . ... +19·68 !. + 0·51 l. + 5·28 l. - 5·38 l. . . . . . . . . • . ....... . ... • • . . 
4215·668 - 6·84 l. . . . . . . . . . ... • . . . . . . . . . . . . . . . . • • • • • t •• . . . . . ....... . . . . . . . . . . . . . . . . . . . . . ... 
4l:t:H·890 . . . . . . . . . . . . . . . . . . . . . ... . ... . . . . . ... - 7·22 l. . ....... . ... • . . . . . . . . . . .. . ....... . . . . 
4045·975 ....... . . . . . . . . . . . . . . . . . . ....... . ... . . ...... . ... . ....... . . . . . ....... . . . . - 1·24 ! 
3933·8~5 .... + 6 ·92 l. + 6·44 l. + 2·07 J.. + 6·04 l. . . . . . . . . • • 2 . ....... .... • . . . . . . . . . ... 

Weighted 
mean - 16·03 - 8 ·53 + 9·15 - 0·31 - 2·70 + 3·81 + 1·78 

v. - 7·32 - 10·56 - 11 ·18 - 11·59 - 11·84 - 12·58 - 13·07 
Vd + ·14 - ·04 - ·01 - ·05 - ·11 - ·14 - ·16 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 23·5 - 19·4 - 2·3 - 12 ·2 - 14·9 - 9·2 - 11·8 
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' 7122 7127 7132 7140 7143 7147 7162 

).. 

- Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549·766 - 2·35 ! - 9.54 ! - 5·10 t + 2·22 ! + 0·78 ! - 9· 15 .! + 1 ·44 1 • 'l" 
4481·400 + 3 ·87 .! + 0·25 ! + 3·86 1 + 4.95 1 - 1·37 1 -10·59 1 - 2·82 ! 2 

4352·006 - 9.54 t . . . . . . . . . . . . . . . . . . . . . ... ........ . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . ..... . ... 
4340·634 + 9 ·01 .! + 0 ·34 ! + 6·64 .! - 5·62 1 - 1·80 .! + 1·24 .! +10·46 t 2 2 'l" 2 2 

4233·328 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . - 3.42 .! . . . . . . . . . . . . • 4101·890 -18·56 .! -16·05 .! -15·75 t +16·41 1 + 7.42 .! 2 • 2 . . . . . . . . .... • . .... . .. . . . . 
4045·975 . . . . . . . . .... . ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ... . .... . . . . . . . - 8·47 t 
3933·825 +16·22 . . . . +12·25 .! + 3.34 .! . .. . • . . . . . . . . . ....... . ... . .. . . . . . . .. . . . . . . . . . . ... 

Weighted 
mean - 0·94 - 2·71 + 1·45 + 4·58 - 0·94 - 5·00 - 0·13 v. - 13·71 - 13·86 - 14· 14 - 15·05 - 15·47 - 15·57 - 16 ·39 

Vd - ·12 - ·11 - · 16 - ·14 , - ·14 - ·14 - ·09 
Curv. - ·28 - ·28 - 1 ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 15·0 - 17·0 - 13·1 - 10·9 - 16·8 - 21 ·0 - 16·9 



4549·766 
4481·400 
4340·634 
4101·890 
3933·825 
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MEASURES OF 59 HERCULIS-Concluded 

7169 7186 

. 

+10 ·33 t + 8·53 t 
+11·60 t - 0·99 1 
+ 9·91 ! ..... ..... . . 

............ +11·05 t 

7234 

+ 0·52 t 
-10·22 t 
-14·06 t 
+ 7·52 t 
-14·86 t 

7267 

- 4.71 t 
+ 6·36 1 
- 2·48 t 

41 

Weighted 
mean 

v. 
vd 

Curv. 

+ 10·66 
16·47 

·16 
·28 

+ 2·60 
16·51 

·16 
·28 

6·95 
16·18 

·13 
·28 

+ 2·77 
15·58 

·22 
·28 

... . ....................... ... ......•.. 

Radial 
Velocity - 6·3 

Dominion Observatory 
Ottawa 

- 14·3 

December, 1916. 

- 23 ·5 - 13·3 
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MEASURES OF RADIAL VELOCITY OF µ VIRGINIS 

BY J, B. CANNON, M.A. '" 

Sixty-one plates of this star (a=14h37m·8, ô=-5°13'·4) were taken here, fifty 
in the years 1913 and 1914, and eleven in 1916. These latter were taken close togethe1 
to test for a short period. Ten measures were published in L.0.B. 199, which are given 
in Table I. The total range _in the ten plates was 19 km., a rather small range to work 
on with our dispersion, but it was thought that a greater range might appear. The 
type is F5, and magnitude 4 ·O. The earlier plates were measured by Mr. Parker, who 
was working on the star at that time. The measures are now published because it is 
hardly probable that an orbit could be obtained with the present equipment, and, indeed, 
doubtful from our results if the star is a binary. There is the possibility that it may 
be a binary with a long period. The measures of 1913 and 1916 seem to be generally 
more positive than those of 1914. The thirty-one plates of 1913 give a mean of +8·9; 
nineteen taken in 1914, a mean of +2 ·8; and eleven in 1916, a mean of +7 ·7. It would 
be necessary to continue for some years and take a considerable number of plates each 
year to make sure of this. 

TABLE I 

LICK OBSERVATORY OBSERVATIONS 

Date Velocity Date Velocity 

1898, Apr. 15 ·861. .. .... . . ............. + 6 1907, Apr. 8 ·921 . . . ... ...... . .. . .... +11 
1899, Feb. 15 ·013 ... . . . . . . . . . . . . . . . . . . . ± 0 1910, Feb. 11 ·097 .... .... .. .. . ... .. .. + 2 
1899, May 2 ·802 ... . . .. . . . ..... .. .. . .. + 1 1911, Apr. 20·815 . .... ....... . .. ..... + 1 
1904, May23 ·786 . . .... . . ... ... . . . .... . - 2 1911, Apr. 30 ·852 .... . ..... . .. .. ... .. + 6 
1905, Apr. 10 ·840 . ....... . .... . . .. ... .. + 17 
1906, Apr. 2·974 .......... .. ... . ...... + 5 

~~~~~~~~~~~~----'--~-:.+_8_~~~~~~~~~~~~~~~~~~ 



Plate 

5354 
5378 
5405 
5423 
5443 
5452 
5461 
5465 
5474 
5478 
5482 
5494 
5508 
5516 
5526 
5541 
5546 
5552 
5556 
5561 
5564 
5570 
5574 
5581 
5587 
5593 
5600 
5607 
5614 
5618 
5625 

5960 
5965 
6001 
6004 
6011 
6018 
6023 
6034 
6056 
6062 
6065 
6068 
6073 
6075 

Feb. 
" 
" 

Mar. 
Apr. 

" 
" 
" 
" 
" 
" 
" 
" 
" 

May 

" 
" 
" 
" 
" 

June 

" 
" 
" 
" 
" 
" 

July 

" 
" 
" 

Feb. 

" 
Mar. 

" 
Apr. 
" 
" 
" 

May 

" 
" 
" 
" 
" 
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TABLE II 

OBSERVATIONS OF µ VIRGINIS 

Date 

1913 

6·931 .. . .... . . . . . . .. .......... .. ..... . ....... . . . . 
17·851. ..... . . ... ... . ....... . ... . ............... . . 
25·881 ... . .. . .. .. ... . .. . ... . ... .. . . . . . . ........ . . . 
7·861 .... . ........ . .. ... ........ . ....... . ....... . 
1·812 . .... : . ... . ..... . ..... . ....... . . . ....... . .. . 
7·776 . .... ... ............................. . ..... . 
9·756 ... . .. .. . . . . . ... .......... . ..... .. ... . ..... . 

13·772 ....... . ...... . ... . .......... . ......... . ... . 
14·771. . . ....... . ..... . ........ .. ..... . . . ... . .... . 
15·801. ...... . ..... . . . .......... .. . . . .. ... .. ..... . 
16·705 .......... . . . ... . .. . . . ..... . ............... . 
20·703 ... . .. . ......... .. .............. . ... . ..... . . 
24·681 ...... .. . .. ..... .. . . . .. ........... . .. . . . ... . 
29·811. . . .... . . . .......... . ............... . ...... . 

1·670 . . .. ......... .. ........... . .. . ...... . ..... . . 
7·691 .. ... . .. .. . . ..... ... . .... ........ . ....... . . . 

11·769 ...... . . .. .. . .. . . .. . .. . . . . .. .. . . . . .... .. . . . . 
14·687 .................. . . . ..... . ............ . ... . 
25·G99 .... . ..... . . . .... . ...... . ... . ..... . ..... . .. . 
29·458 ... . .......... .. ... . ..... . ..... . .... . .... . . . 

4·734 ... . .... . . . . . ......... . ....... .. ......... . . . 
8·665 ................... . .... . .. . ... .. . . . . .. . .. . . 
9·637 ........... . .... . ........ . .... . ........ . ... . 

13·639 ........ . . . . .. ............. . . . .. . ...... . .. . . 
16·644 ...... . ......... .. ........... . ... . ..... . ... . 
18·649 . . . ........................... . ..... . ....... . 
25·651. . . .... .... .. . ....... .. ... . ... . . . . . ........ . 

7·630 .. . ... . .... . ... . ........................... . 
11·642 ...... .. . . ...... . ..... . .... . ... . .... . ..... . . 
14·626 . ......... . . .. ........ . ........... .. ....... . 
21·601. ......... . .. . ................... . . . . ...... . 

1914 

23·828 .......... . .. ... . .............. . ........... . 
24 ·909 ............. . ..... . ..... . .......... . . ..... . 
30 ·767 .............. . ........... . .. . ............. . 
31·771 ...... . ...... . ..... .. ........ . ............. . 

3·758 ........... . ........ . ........... . ... . ...... . 
6 ·749 ................. . .. .. ..... . .... . ...... . ... . 
9·711 . . . . .. ............ . .. . ..................... . 

16 ·717 ....... . .... . .... . . .. ..... . .... . ....... . ... . 
1 ·734 .................... . .............. . .. . . ... . 
6 ·685 ........................................... . 
7 ·673 ...... . ....................... . . . .. . .. . .... . 
8· 748 ........ . . . . . ........................... . .. . 

14 ·682 .............. . .. .... ...... .... . . .. ........ . 
15 ·752 ......................... . ................. . 

Julian Day 

2,419,805 ·931 
816·851 
824·881 
834·861 
859·812 
865·776 
867·756 
871·772 
872 ·771 
873·801 
874·705 
878·703 
882·681 
887·811 
889·670 
895 ·691 
899·769 
902·687 
913 ·699 
917·458 
923·734 
927 ·665 
928· 637 
932 ·639 
935 ·644 
937 ·649 
944·651 
956 ·630 
960 ·642 
963· 626 
970 ·601 

2,420, 187 . 828 
188· 909 
222· 767 
223 ·771 
226· 758 
229 ·749 
232 ·711 
239.717 
254· 734 
259 ·685 
260·673 
261·748 
267· 682 
268·752 

Velocity 

+14 · 1 
+11·9 
+14·5 
+ 9·0 
+ 4·2 
+11·7 
+10 ·4 
+ 2 ·4 
+13·2 
+ 9.5 
+ 8·6 
+ 7·6 
+10·8 
- 0 ·7 
+16 ·5 
+ 10 ·8 
+10 ·6 
- 1 ·4 
+ 12·2 
+ 9 .4 
+ 8 ·3 
- 0 ·5 
+10·6 
+ 8·3 
+ 3· 0 
+11 ·0 
+ 14 ·0 
- 0·4 
+ 2 ·4 
+17 ·0 
+ 15·5 

+ 5.5 
+ 6·5 
+ 12·4 
+ 1·0 
- 0 ·7 
+ 6·9 
-10·4 
+ 3. 3 
+ 5· 1 
+ 7 .7 
- 2 ·7 
- 3 ·2 
+ 9·0 
+ 7.3 

43 



44 

Plate 

6113 
6119 
6133 
6143 
6173 

7552 
7553 
7567 
7568 
7574 
7579 
7580 
7581 
7582 
7588 
7589 

1 ' 
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TABLE II 

OBSERVATIONS OF µ VIRGINIS-Concluded 

Date t Julian Day 

1914 

June 17·658 ............. - 2,420,301·658 . . . . . . . . . . ......... 
" 19·612. ·- ... ... . . . . . . . ....... .. ......... 303-612 .. . 
" 26-646 ... ....... . ..................... .. . . . . . 310·646 . . . . . 

July 3·594 .... .. .. .... . ............. 317·594 
" 13 ·602 ........ . . . . . . . . . .......... 327·602 

1916 

Mar. 17·769 .......... ... .............. . ...... .. ..... . ~ .. 940·769 
940·800 
945.797 
945·842 
946·833 
951·780 
951·808 
952·807 
952·837 
953.753 
953·778 

" 17·800 ..... . ·,· ... . 
" 22·797. : ...... .. . 

22·842 ..... ... ....................... . ... . .. ... .. . 
" 23·833 ................. . ........................• 
" 28·780 ...... .. . . ........ ' ... . .. . .... . 
" 28·808 ...... ..... . .... ..... ......... . ..... . .. . .. . . 
" 29·807...... ............. . ......... . .... . 
" 29·837 .... . .. .. ... . ............. . ................ . 
" 30·753 .............................. ... .. . . . ..... . 
" 30·778 ........................................... . 

Velocity 

- 1·3 
+ 3.4 
+ 5·4 
- 2·8 
+ 0·9 

+10·5 
+13·9 
+ 7'-8 
+10·6 
+ 7-·6 
+ S·O 
+ 3·0 
+ 1·8 
+ 5·3 
+ 7·0 
+ 9·3 
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• 

MEASURES OF µ, VIRGI IS 

5354 5378 5405 5423 5443 5452 5461 

À -
Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. · Vel. Wt. Vel. Wt. 

4549·736 -11·47 .1. -15·87 t - 2·80 .i . . ...... . . . . . . . . -14·12 . .i 
2 • . . . . . . .. • . ....... . . . . 

448Î·514 - 4·26 l -11·31 .1. -15·22 .i +14 ·88 .1. -18·29 .1. 2 • • . . . . . . . . . . . . . . . . . . . . . . . . • • 
4340 ·677 -13 ·29 .1. - 6 ·35 t -21 •28 1 -19 ·65 t -12 ·14 t + 5.45 .1. + 0 ·93 t 2 2 

4290·034 -28 ·60 t - 9·42 .1. + 0·85 .1. - 5·07 .1. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • • 
4233·415 - 12·42 .1. -17·31 t +10·77 t -12·20 À . . . . . . . . - 4.34 t +10·08 t 2 • . . . . 
4215·689 . . . . . . . . .... -30·61 .1. - 9.44 l - 8·04 t . . . . . . . . - 4·86 t - 5 ·01 À • • . . . . • 
4101·852 - 28 ·31 !. -24·73 À -20·10 l. -18·56 .1. - 6·24 .1. + 5·87 t +20·32 .1. 

2 • 2 • 2 • 
4071·901 . . . . . . . . . . . . - 7·38 À . . . . . . . . . . . . . . . . + 4·12 l • . ... . ... . . . . . . . . . . . . . . . . . . . . . . . . 
4045·861 -14·37 .1. -28·23 l.. - 8·04 .1. -17 ·10 l.. - 9·50 1 - 7 .95 t 2 • • • 2 

' 
. ... 

4026·352 -21·81 t - 5·68 t -10 ·56 1 . . . . . . . . . . . . . . . . . . . . • . . . . . ....... . . . . . . . . . . . . . .. . 

Weighted 
· mean - 15· 13 - 15 ·80 - 11 ·53 - 14· 08 - 9·29 + 1·14 + 0·56 

v. + 29·39 + 27·94 + 26·23 + 23·41 + 13 ·65 + 10 ·90 + 9.97 
Vd + ·02 + ·12 + ·01 - ·04 - ·04 ± ·OO + ·04 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity + 14·1 + 11·9 + 14 ·5 + 9·0 + 4·2 + 11 ·7 + 10 ·4 
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MEASURES OF µ VIRGINIS-Continued 

' 

5465 5474 5478 5482 5494 5508 5516 

X 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549·736 + 9·86 l +10·12 î +20·24 t - 1·73 ! + 6·26 _l + 6·51 - 6·79 1 
2 2 

4481·514 -18·54 J_ + 7·21 t - 5·92 i + 1·18 i + 9·96 . . . . . . . . . . . . • " 4 . ....... . ... 
4340·677 - 8·94 1 +14·56 ! - 5·31 ! + 5·09 . 1 + 9.71 ! - 0·58 - 8·20 ! z 
4290·034 -16·67 i - 2·82 i + 8·20 i - 4·;16 1- +10·98 t +11·96 + 8·95 1-• • • • • 
4233·415 + 8·08 1- +19·41 ;_ + 0·84 i +12·49 ! +10·86 i - 0·92 +14·38 1-• • • • • 
4215·689 + 4.79 1- +20·40 1 -10 ·04 t - 1-06 1 - 6-84 .!. +16·39 + 4·19 i • 4 • • 2 

4101·852 -13·94 ! + 5·29 1 - 4.55 ~ - 0·92 ! - 0·27 1- +22·28 + 2·51 1 
2 2 • 

4071·901 - 8·40 l + 9.57 i + 4.54 1 + 5·86 . . . . . . . . . - . . . . . . . . . .... ., 2 • . ....... . ... 
4045·861 + 5·19 - 5.·18 1- +19·32 ! - 2-08 1- + O·lt 1- + 6·84 - 7·65 1 • • • • 
4026·352 -10 ·53 . . . . . . . . . . . ' - 0-89 1- - 4.75 1 -10·37 1 - 3':81 . . ...... 4 • • .... 

Weighted 
me an - 5·24 + 6·31 + 2·78 + 2·07 + 3·22 + 8·10 - 0·34 

v. + '8·04 + 7·11 + 7·05 + 6·79 + 4·65 + 2·67 + ·12 
Vd - ·08 - ·03 - ·10 ± ·OO - ·03 + ·12 - ·18 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity + 2·4 + 13·2 + 9.5 + 8·6 + 7·6 + 10·8 - 0·7 
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MEASURES OF µ VIRGINIS-Continued 

5526 5541 5546 55&2 5556 5561 5564 

>. 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. · Wt. Vel. Wt . Vcl. Wt. 

4549·736 +15·03 t + 6·79 l. + 5·19 l_ +16·93 l_ +32 ·10 t +27·81 l +38·02 1. • • • • 
4481 ·514 +16·71 l. +11·26 l_ +10·91 1. +22·10 t +37·69 1. . ... .. . . . . . . . . . . .... • • • • . .. . 
4351·962 +24· 76 l +19·88 l . . . . . . . . . . . . - 0·03 l. ........ . . . . . . . . . . . . . . . . . . . . • . .. . . ... 
4340·677 +25·99 ! + 9·56 ! +14·20 t + 0·12 ! +22·66 1. + 8·87 ! +18·00 ! • 
4290·034 + 9.75 .l + 1·84 l +13·62 l_ +15·45 l +24·37 l +22·88 l • • . . . . . . . . . . . . 
4271· 674 +19·94 l_ +13·32 ! +25·29 l - 4·00 .l +18 ·20 l_ +35·82 .l +24·21 l_ • • • • • 
4233 ·415 - 1 ·56 ! +15·94 .l +19·00 t + 8·42 J. +26·48 l +24·65 .!. +29·52 l_ • • • • 
4215:689 +27·22 l. . . . . . . . . . . . . . .. . +15·51 l_ . ... +25·32 .l +25 ·82 l_ • . . . . . . . . • . ....... • • 4101 ·852 +30·42 ! +14-31 ! +26·29 ! - 2·97 .!. +23·80 .!. +19·32 i . ....... • • . . . . 
4071·901 +12·36 J_ +25·30 l_ ..... ... . . . . . ..... .. . ... . . . . . . . . . ... . ....... . . . . . . . . . . . . . . . . • • 
4045·861 +11·88 l. +22·60 t + 9·04 l_ . .. . .... . . . . . . .. • • . . . . . . . . . . . . . .. . . . . . . ....... .... 

Weighted 
mean + 17·55 + 14·92 + 16·67 + 6·04 + 24·77 + 23·54 + 25·20 

Va - 0·80 - 3.77 - 5·62 - 7 ·15 - 12 ·24 - 13·80 - 16·47 
vd + ·09 ± ·OO - ·14 - ·04 - ·10 - ·07 - ·18 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity + 16·5 + 10·8 + 10·6 - 1·4 + 12·2 + 9·4 + 8·3 
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MEASURES OF µ VIRGINIS-Continued 

5570 5574 5581 5587 5593 5600 5607 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vcl. Wt. 

4549 ·736 +27·40 t +40·87 1 + 2 ·53 t +25·98 1 . .. . . .. . . .. . +48 ·05 1. +40 ·02 1 • • • • 
4481 ·514 - 4 ·14 1 +28 ·01 1 ... ... . . . . . . +21·52 1 . . . ..... . . . +38·06 t +19·28 t 2 • • 
4340·677 +28·02 ! +24·79 t +29 ·65 t +27 ·22 1 +32·64 1 +32·50 t +15·12 t 2 2 

4290 ·034 +32·98 . 1. +32·05 t +30 ·92 l +15 ·64 1 +37·06 t +32 ·92 J.. +44 ·70 l. • • .. • 
4271 ·674 +22 ·67 l +29·36 1 +13 ·30 l. +32·42 ! +33 ·97 1 +32 ·52 1. . . . . . . . . . . . . 2 • • • 
4233·415 +16·59 t +29·72 ! +20·40 ! +29 ·90 ! +31 ·92 A. +50·10 ! +26·76 l. • • 
4215·689 . ....... . . . . +25·94 t +36·16 A. +14 ·52 1 • • . . . . . . . . . . . . . . . . . . . . . ... . ....... . . . . 
4101·852 + 5·19 l +20·36 1. +43·01 J. . . . . . . . . . . . . . . . . . . . . +25 ·15 1. • • .... • . ... . . . . . . . . 
4071·901 . . . . . . . . . . . . . .. . .. . . . . . . +28 ·16 1. . . . . . . . . . . . . . . . . • . ... . ... . . . . . . . . . . . . . . . . . . . . . . . . 
4045 ·861 ... . ... . . .. . + 33·10 ! +43 ·32 t +36 ·68 1. +32·02 l. . . . . .... • • . . . . . . . ..... . . .. 

Weighted 
. mean + 16·92 + 29·31 + 28·75 + 24·18 + 33·01 + 38·15 + 26·60 

v. - 17·02 - 18·38 - 19 ·85 - 20·87 - 21 ·54 - 23·65 - 26·47 
vd - ·12 - ·08 - ·10 - ·12 - ·14 - ·14 - ·19 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 0·5 + 10·6 + 8· 3 + 3·0 + 11 ·0 + 14-0 - 0·4 

-
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MEASURES OF µ VlRGIN l S-Continued 

-· --

5614 5618 5625 5960 5965 . 6001 6004 

À 

Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. 

4549·736 +27·68 i +48·03 l. +44·71 l. -22·40 l. ......... - 3·12 ! • • • . . . . . . . . . . . . . . . . 
4481 ·514 +25·50 l +40·28 l. +37·42 i - 4.95 J.. + 7·32 J. . . • . ...... . . . . . . . . . . . . . . . . . • 4351 ·962 +33·39 J.. -20·61 \ -10·12 î -19·59 !. . . . . . . . . . . . . . . . . . . . . . . . . • • • . ....... . . . . 
4340 ·677 +44·42 J.. +45·43 ! +32·76 l. -12·50 !. -17·14 1 + 0·05 J.. -12 ·96 t 2 • 2 2 

4290· 034 +31·78 J.. +53·95 J.. +62·72 À -36·72 t -12 ·22 t -12·35 l. -33·88 J.. • • • • • 4271·674 +48·95 l +38·48 ! -17·06 J -17 ·16 !. +12·75 !. - 3·23 J.. ........ . . . . • 2 • • • 4233·415 +18·69 l. +44 ·12 l. -32·32 } -29·71 l. -18·16 ! • . . . . . . . . . . . . • 2 . ....... . . . . 
4215·689 +24·32 !. +42·06 l -19·90 , -14·97 t . ...... - 2·94 t 2 . . . . . . . . . . . . • • . . . 
4101·852 . . . . . . . . . . . . +39 ·72 J.. +56·92 ! -27 ·31 .l -24·81 ! - 2·52 J.. -11·76 .1. • • 2 • 4071·901 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -19·96 l. . ....... . . . . . .... . .. . . . . • . . . . . . . . . . . . 
4045·861 +35·08 J.. . . ' ..... . . . . . . . . . . . . . ... + 4·68 l . . . . . . . . . . . . • . . . ' . . . ..... . . . . . . . . ... 
4026·352 . . . . . . .. . . . . . ....... . . . . . . .. . . . . . ... -30·82 l. -24·72 i + 1·14 ·t -17·90 J.. • 2 

Weighted 
mean + 30·14 + 45 ·09 + 44.37 - 21·09 - 19·75 - 2·05 - 12·96 

v. - 27·21 - 27·51 - 28·45 + 26·78 + 26·53 + 14·67 + 14·22 
v. - ·22 - ·21 - ·20 + ·12 - ·04 + ·06 + ·04 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

---

Radial 
Velocity + 2·4 + 17·0 + 15·5 + 5·5 + 6·5 + 12·4 + l·O 
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MEASURES OF µ VIRGINIS-Continued 

6011 . 6018 6023 6034 6056 6062 6065 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549·736 -11·91 l. -33·11 l. -20·70 t + 6·75 t ........ . ... - 3·36 l. • . .. . . .. . . . . . • • 
4481·514 . . . . . . . . . . . . . ... ..... ... . . . . -15·21 l. + 4·89 t . ....... . . . . + 2·28 l. . . . . . . . . • • 
4351·963 -24·48 :l . . . . . .. . .... . . . . . . . . . . . . +15·03 :l + 1·95 ! . . . . . . . . . . . . . . . . . . . . . ... • • 
4340·677 -13·18 ! + 0·17 ! . . . .. . . . . . . . + 8·31 ! + 5·78 ! +15·90 ! - 0·68 1. • 
4290·034 -13·52 t . . . . . . . . . . . . . . . .. . . . . . . . -12·54 t . ... .... . ... + 6·86 l. . . . . • . ....... 
4271·674 -18·05 l. + 1·92 t -21·46 1. . ....... . . .. + 0·45 l. . ....... . . . . • • • . . . . . . . . . . . . 
4233·415 . . . . . . . . . . . . . . . . . . . . -15·25 .l + 6·07 :l +11·71 t + 0·12 l. -11·57 t . . . . • • • 
4226·954 - 7·69 t -18·24 l. + 0·07 J. . . . . . . . . . . . . +11·11 J. - 1·26 t • • • . ....... . . . . 
4215·689 .. ... . . . . . . . . ....... . . . . . ....... . ... . . . . . . . . . . . . . . . . . . . . . ... . '· .... . . ... - 0·44 l. • 
4101·852 -20·05 ! + 0·34 ! -23·78 ! - 3.45 ! - 6·58 l. +27·28 t • . ....... . . . . 
4071·901 - 6·63 J. -12 ·50 t . . . . . . . . . ... . . . . . . . . . ... . .. . .... . ... . . . . . . . . . .. . . . . .. . . . . . . . • 4026·352 -10·29 t - 5·32 ! -16·59 l + 3·81 l. +15·03 t + 9·21 t +19·37 l. • • 

Weighted 
mean - 13·45 - 4·27 - 20 ·32 - 3·20 + 6·10 + 11·13 + 1·20 

v. + 12·88 + 11·50 + 10·11 + 6·73 - 0·71 - 3·16 - 3·64 
vd + ·04 + ·06 + ·12 + ·06 - ·04 + ·02 + ·04 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 0·7 + 6·9 - 10·4 + 3.3 + 5·1 + 7.7 - 2·7 
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MEASURES OF µ VIRGINIS-Continued 

()068 ü073 ü075 Gll3 ûll\) 6133 6143 

X 

\'cl. Wt. Ve!. \Vt. Ve!. Wt. Vel. Wt. Yel. W t. Ve!. Wt. Vel. Wt. 

4549 ·73ti + 8 · 14 1. + 17 ·54 { +18·47 1 + 0·52 J. +37·18 1. + 6 ·32 1 +21 ·07 1 

• • • • • 1 

4481·514 ........ . ....... . . . . . . . . . . . . +36 -92 1. +32 ·08 ]. . . . . . .. . • 2 . . . . . . . . . . . . . ... . ... . ,. .. 
4351·962 - 2 ·45 ! - 9·04 1. . . ...... +18 ·."i6 .!. +26 ·52 1 +41 ·20 1. • • . . . . • .. • . ....... . . . . 

4340·677 . . ... . . . . . . . +21 ·52 î + 13 ·33 t + 7 ·46 1 +13 ·09 ~- + 39·80 ! + 15 ·35 1 • 2 

4290 ·034 -17 ·18 1 +25·19 ! + 5 ·91 ·' +28 -95 1 + 23 ·62 ! +60·70 1 +30·05 1 • • • • • .. • 
4271 ·674 + H)O 1 +27 .50 1 +11 ·34 1 +33 ·55 J +18·76 { +21·70 { • .. • . . . . . . . . . . . . • 
-1233·415 + 8 ·42 1 +33·98 1 +29 ·52 ) +15 ·88 _l +32 ·92 1 

• . . . . . . . . . . . . ........ . ... • • • • 
4226 ·954 + 3 ·18 l + 5·03 1 +29·52 1 +19· 14 J + 4·62 1. +37·58 { +12·76 1. • • .. • • • 
4215·68!.l . . . . +19 ·38 1 +26 ·22 J + 17 ·98 1. +26·42 t . . . . . . . . . . . . . . . . . . . . . . . ..... . .. . • • • 
4101 ·852 + 7 ·80 t . . . . . . . . . . . . . . .. ... . . . . . . . . . . . . . . . . . +32·38 .!. +27·36 J +33·20 ! • • 
4071 ·901 . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . +21·08 l . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . ...... . ... 
4026 ·352 .... . .. . . . . . . .. . .... . ... . . . . +16 ·74 .l. +25·97 1 + 30 ·21 1 + 30·91 J. . . . . . . . . • • :j • 

Weightcd 
mean + l ·40 + 15 ·61 + 15·32 + 20·19 + 25 ·38 + 29·72 + 23 · 19 

v. - 4 · 18 - Ü·38 - 7.55 - 2l ·l4 - 21 ·77 - 23 ·86 - 25 ·60 
v. - · 12 - ·02 - · lG - ·lG - ·07 - ·16 - · 12 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 3·2 + 9 ·0 + 7 .3 - 1 ·3 + 3 .4 + 5.4 - 2 ·8 
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l\IEAS RES OF µ VIRGIXIl -Continued 

6173 7552 75133 7567 7568 7ijU 7579 

À 

Vel. Wt. Vcl. Wt. Vel. Wt. Vel. Wt. Vcl. Wt. Vel. Wt . Vcl. \Yt. 

-
-

4549 ·736 + 18·60 i - 13 ·87 ~ +15 ·25 l -16 ·62 ! -21 ·06 .l . . ... . .. . . . . + 3· 18 1 

• • • 
4481·514 + 1·69 i ........ - 5 ·19 l . . . . . . . . . ....... . . . . +12· 70 1 . . . . . . . . . . . . . . . ' 

.. . . ' 4351·962 + 29·02 1. - 6·12 1 ... . .... + ·14 t - 7 ·61 { • . . . . . . . . .... • . . . . . . . . . . . . . . . . 

4340·677 +41·80 J,. - 7·52 l -11 ·71 l - 1·87 l -10·01 1 - 1·87 ~ -13·28 l 

• z 2 .. , , 
4290 ·034 +28·00 )_ + 0·52 1 + 2 ·35 } . +10·51 l . . .. . ... • . . . . . . . . .... • • . .... . .. . . . . . . . . 
4271·674 +33·11 .!. -15 ·35 .!. -19 ·85 l -12·96 { + 2 ·79 \ -23·41 î -12·03 {· • • -. • 
4233·415 +33 ·13 i . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . .. .. .. . . . . . . . ... . . . . . . . . . . . . - 13·06 ) _ 

• 
4226 ·954 + 2·83 1. -17 ·42 J. - 4 ·13 1 . .. . . . . . . . . . -12·10 J. - ·83 J. + 5 ·56 } • • • • • 
4215·689 +27·92 t - 4·68 1 - 1 ·38 { . . . . . . . . .. .. . . . . . . . . +11·31 ; -25·67 l . . . . • • 
4101·852 +44·75 ) _ - 17 ·54 .!. + 11 ·09 J - 9·88 l - 7 .93 1 -17 ·42 i -13 ·80 l 

• • • 2 • • 
4063 ·612 . . . . - 0 ·31 .1 -20 ·12 J. . ....... - 6·89 1. -17 ·58 J. . . . .. . .. . . . . . . . . • • . . .. • • . . . . 
4026-352 - 5 ·24 t - 14·81 1 -18 ·96 l - 0· 10 1. -26 ·12 .l -13·20 J. . . . . . . . . . . . . • • • • • 

\\'!'ighted 
mean + 28· 80 - 9 ·24 - 5 ·72 - 9·15 - 6'·27 - 9 ·51 - 7·08 

v. - 27 ·48 + 19·84 + 19·84 + 17 ·19 + 17 ·19 + 17.43 + 15·32 
v. - ·17 + ·12 + ·08 + ·02 - ·02 - ·03 + ·05 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity + 0 ·9 + 10·5 + 13· 9 + 7 .g + 10·6 + 7 ·6 + 8·0 



4549·736 
4481·514 
4351·962 
4340·677 
4290·034 
4271·674 
4233·415 
4226·954 
4215·689 
4101·852 
4063·612 
4026·352 

Weighied 
mcan 

v. 
v, 

Curv. 

Radial 
Yelocity 

l\ŒASUIŒS OF RADl.\L VELOCITY OF µ vmm~is 53. 

~1EASURE8 OF µ VIRGINIS - Conduded 

7580 7581 7582 7588 7589 

Vel. Wt. Vel. Wi. Vrl. \Yt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. 

-10· 8 

- 3·05 
-11 ·48 

-14·39 

-19·08 
- 18·72 
-10 ·26 
- 7 ·08 
-15·32 

12·00 
+ 15·32 

·06 
·28 

+ 3·0 

l • -11·20 + 0·43 t -2L·OO . ........ .. ... . . . .. . . .. . .. ·; .... . ... . 

1 
< 
) 
7 

! 

-13·81 
- 10·88 

- 8·31 

... ... . . . .. . . 
J • 
i 
) . 

- 9·63 

1 • .... . .. 
- 9·42 

-27·41 
+ 4·46 

. . . . . . . . . . . . . . . . . . . . . 
-28·20 -13·58 

12·82 9· lG 

+ 14·81 + 14·87 
·01 ·09 
·28 ·28 

+ 1·8 + 5.3 

-ll ·56 

- 3·67 
-15·98 

J 

1 
4 .• . .. . •...•....•.•... . •.•. . .. . .• . •.. 

1 .. 
- 1·71 
-19·35 

) 
2 .•. • ••••• . •.•• .. ..• • •••. 

J . ........ ... ... . ........ . 

4 . . • . • . • • . . • . • • • • . . . . . . 

+ 4.93 + 9 .99 
- 11 ·64 - 5 ·96 
- 5. 37 -19·74 
+ 1·92 +14 ·54 
- 9· 15 .!_ + 0·30 • 

7 ·32 4·82 . . . . . . . . . . . . . .. . . · · ·· · ... 
+ 14·45 + 14 ·45 . . . . . . . . . . . ........... . . 
+ ·09 + ·04 . . .... . ..... . . . .. . . . .. ... 

·28 ·28 . . . . . . . . . . . . . . . . . . . . . . . . . . 

+ 7·0 + 9.3 

Dominion Observatory 
Ottawa 

Decembcr, 1916. 
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ORBIT OF THE SPECTRO COPIC BINARY 2 SAGITT.M 

BY REYNOLD K. YOUNG, Pb.D. 

The binary character of 2Sagittœ (a= l9h 20 01
, o=+16° 46', ty.pe A3, mag. 

6 · 2) was announced by Adams in the Astrophysical J ourrial, Yol. 35, page 177. 
Other designations for 2 Sagittœ are Bos· 4947 and H.R.P. 7369. Forty-four 
spectrograms .secured at this observatory, with a one-prism spcctrograph, have been 
used in determining an orbit. 

Shortly after the star was place<l on the observing programme, it was 
discovered that both spectra were present. The widest separation between the 
components is somewhat over one hundred kilometres. These conditions make it 
diffi.cult to determine accurate ele?11ents with the low dispersion used . However, 
the secondary spectrum is so much fainter than the primary, that the measures of 
blends, where sueh occur, tend to follow the primary curve. The elements rnay 
probably be regarded therefore as a first approximation. Better elernents could be 
obtained with higher dispersion, for the lines when Ilot conf used by the secondary 
spectrum are fairly sharp and narrow. 

Table I gives the data necessary for correcting the wnxc-lengths uscd in 
making the reduction . The residuals are taken in the sense, obserTed minus the 
rnean of the plate. Severa! other lines besicles those gi,·en in the table were 
occasionally measured. 

The journal of ob ·erTatiom; taken at ::\Iount Wilson and Ottawa follows in 
Table II and III. Phases are counted from .Julian Day 2,420,940·0. The 
resiêluals given in the eighth column are taken from the final curn, and shou lcl be 
aecurate to the nearest kilometre. Those marked \Yith an asterisk, ref'mlt from 
plates which lie on that part of the orbit where the two sets of lines are not 
clearly separated and the ,·elocity is the mea:ure of the blend. Such measures 
were kept eparate in forming the normal places, and in selecting preliminary 
elements allowa.nce waR made for the tendency of the mea::;ures of Ruch blcnds to 
lie off the primary curYe and toward the -y-axis. 

54041- 1 
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TABLE I 

Kumber 
Wave- Elerncnt Arithmetic Algebraic of times "·n,·c- Elcmcnl Aritl11nctic 
Lengt.11 Residual Residunl measured Length Rrsidunl 

-
4005·414 Fe 6·8 + 0·6 6 4271·675 Fe 5·2 
4045·940 Fe 4.7 - 1·2 18 4307·974 Fe 3·4 
4063·730 Fe 5·7 + 0·3 11 4351·977 Cr-My G·2 
4143·839 Fe 8·4 + 0·9 8 4481·477 My 5·0 
4215·733 Fe 5·1 - 0·6 9 4534 ·158 Ti 2 ·8 
4233·425 Mu- Fe 4·6 + 2·8 11 4549.743 Fe 5·8 

TABLE II 

MOUNT WILSO r OBSERVATIONS OF 2 SAGITilE 

Date Jtùian Day Phase 

1911 
August 9 .... . .. . ... . .. . ....... . ................. . 2 ,419,258·765 

341 ·657 
3·685 
5·287 October 31 ...... . . . ...... . .............. . ... . .... . 

Algebrnic 
Resi<lual 

+ 0·9 
+ 0·6 
- 0·6 
- 0·5 
+ 2·4 
- l ·O 

Velocity 

+ 61 
+ 18 

).îumber 
or time::; 
mrasurerl 

11 
5 
7 

31 
8 

31 

0-C 

5 
(; 

-
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TABLE III 

OTTAWA OBSERVATIO)l'S OF 2 SAGlTT~ 

Plat.c Observer* Dat,e Julian Day Phase Vclocity Wcight, 0 - C Veloei(,~ 

Secondary 

1916 . 
7575 y Mar. 23 2,420 ,946·892 6 ·892 -26·8 1 . + 7* . . . . . . . . . . 
7577 y Mar. 25 948·888 l ·498 - 0 ·3 1 +11* . . . .... . .. 
7591 H Mar. 30 953·892 6·502 -14·2 ~- + 9* . . . . ... . . . 
7597 H April 2 956·894 2·104 +11 ·3 1 - 4 .. .... .. .. 
7605 y April 5 959·890 5 ·110 +31·0 1 0 . . .. .... . . 
7612 y April 14 968·847 6·677 -24·5 1 + 4 .. .. . . . . . . 
7619 c April 19 973 ·809 4 ·249 . . . . . . . . . . . . . . . . . . . . . . . . . . .. ....... .. . 
7631 H May 2 986 ·838 2·498 +22 ·6 ·} -11* . . . . . . . . . . 
7636 y May 4 988·788 4·448 +54·8 1 - 1 .. . . ... ... 
7639 H May 7 991 ·778 0·048 -35 ·5 1 + 3 2 . . . ..... . . 
7647 H May 9 993·787 2·057 +16·7 1 +2 . . .... .... 
7650 y May 13 997·802 6·072 + 0·6 1 +10* . . . . . . .. .. 
7666 y May 24 2 ,421,008 ·788 2·278 +ll·l 1 - 12* . . . . . . . . . 
7669 y May 25 009·786 3 ·276 +55 ·.f 1 - 6 . . . . ..... 
7672 H May 26 010·777 4·267 + 67·9 1 + 7 - 43 · \l 2 

7675 H May 28 012·762 6 ·252 ...... . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 
7680 c ~ May 31 015 ·767 1·867 + 4·8 1 0 . . . . . . . . . . 
7685 y June 1 016·820 2 ·920 +55 ·1 1 + 5 ' - 46·7 
7692 H-Y June 6 021·731 0 ·441 -31·5 1 + 7 +86·6 
7695 y June 13 028 ·670 7 ·380 -43·0 1 - 4 +93·9 
7699 y June 17 032·816 4·136 +55·2 1 - 8 -63·8 
7700 y June 20 035·705 7·025 -40·9 1 - 5 +78 ·1 
7704 c June 23 038·781 2·711 +35·6 1 - 8* ., . . . . . . . . . . 
7706 y June 25 040·684 4·614 +45 ·3 1 - 6 - 64·6 
7710 . y June 29 044·667 1·207 - 9 ·2 1 +13* ., . . . . . . . . . . 
7714 c June 30 045·647 2·187 . . . . . . . . . . . . . . . . . . .. . . . ..... . . . . . . . . . . 
7715 y July 4 049·816 6·356 - 4 ·0 ~ +15* ..... . . . . . 
7717 y July .') 050·691 7 ·231 -35·7 1 + 2 + 70 ·2 2 

7724 y July !) 054·603 :3 .753 + 71·-1 1 + 5 - 6:H; 
7725 y July 9 05-1·687 3 ·837 + 59·0 1 - 7 - 72 ·3 
7731 y July 13 058·747 0 ·507 - 41 ·0 1 - 4 ......... 
7738 y July 17 062 ·639 4.399 + 68 ·4 1 + u - 64·7 
7743 y July 19 064·601 6·351 - 16 ·8 ~ + 2 ..... . . 
7753 y July 23 068·625 2·995 + 50· 2 1 - 3 -66·9 
7755 y July 24 069·595 3·965 + 67·8 1 + 3 -70·5 
7767 y Aug. 1 077 ·603 4·588 + 59 ·1 1 + 8 - 58 ·3 
7771 y Aug. 2 078 ·590 5 .575 + 12 ·6 1 + 1 .. . ....... 
7775 y Aug. 10 086·771 (i· 366 + 8 ·0 0 ..... . . . . . . . . .. . . 
7779 y Aug. 14 090·566 2 ·7(\6 +38 ·6 1 - 9* - 4!) -7 
7803 y Sept. 8 115·544 ii-5H + 9 ·0 1 - 2 
7808 y Sept. 10 117· 552 0 ·192 -3:3 --1 1 + (j +9-1·8 
7815 y Sept. 2-1 131·611 (\ ·861 -37·6 t - 5 . . . ... 
7816 y Sept . 2fi 132 ·521 0·381 - 48 ·6 1 - 9 + 79· fl 
7829 y Oct. l 138 ·589 6·4-!9 - 21 ·4 } 0 . . . . . . 
7842 y Oct. :3 140·513 0 · 98~ -34 ·0 1 - fi +85·~ 
7868 y Oct. lO 147 ·529 0-6m1 - 42 ·2 l - () 

7908 y Xov . 21 189·-155 .') ·58;) + 7 .. l 1 

1 

- .J. . . . ...... 
7947 y Dec. 17 215 .4,53 2 ·023 +21·5 1 + 10 1 . . . . . . 

1 .. 
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4005·414 
4045·940 
4063-730 
4071·865 
4128·214 
4143·839 
4215 ·733 
4233·425 
4250·586 
4271·675 
4290·053 
4307·974 
4340·645 
4351·977 
4443·976 
4481·477 
4515 ·508 
4534·158 
4549 .743 
4558 ·827 
4512·190 
4584·018 

Weighted 
mean 

Va 
Vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 2 S~\GITTlE 

7575* 7577* 7597 7605 7612 7636 7647 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. \Vt. Vel. Wt. Vel. Wt. Vel. \Vt . 

. . . . .. .. .. . . .. .. . . .. . . .. - 14·6 t . . . . . . . . . . . . . .. . . . . . ............ . ........ . .. . 

.. .. .. .. . . .. - 3 . 3 t - 11 . 4 t .. .. . . ~ . . . . . - 44 . 6 t + 35 . 1 t - 5 · 1 t 

.............. ....... ..... .. .. ...... + 11·7 t ................ + 0·9 t 

..... ~.. .. .. - 27 . 9 t .. . . . . .. .. .. . . . . . . . . . . . . - 45 · 1 } .. . .. . . . . .. . 1·5 t 
... . ..... - 20·6 t ........................................................... . 

............ - 7 ·8 t ........................ - 63·5 } ..... .. . . ...... . .. . .... . 

...... .. ......... .. .................. + 2·7 t ...... . ..... . ..... . ....... .. ...... .. 
- 59 . q t - 38. 7 t .. .. . .. . . . .. - 1 . 3 t - 34 . 9 t . . . . . .. . .. . + 0 . 8 t 
......... . ........ .. ..................................... . .... . ......... - 0 ·3 t 
.. . ........ . - 21 ·8 t - 1·4 t + 10·1 t .. . ......... . ... . ....... - 0·3 t 
. . . . . . . . .. . . .. . . . . . . . . .. .. .. . . . . .. .. . . . . . . . . .. .. .. . .... + 35 .7 i 
................................ . .. . .+ 13 ·0 t .... . ..... . . + 29·9 t ... . ....... . 
- 38 ·6 t . .. . . . . . .. . . .. .. . . . . . . . . . . . ... - 50·8 t . . .. . ...... . . .. 

.!. 2 •••••• •. •••. ....... . ........ . ........... - 1·8 - 3·5 
- 41 ·2 t ................. .... ............ .. .......... + 22·2 t . ..... . .... . 
- 48·4 1 - 25·9 1 16 ·5 1 + 12 ·9 t - 48. 3 1 + 41·0 1 - 7 · 1 1 

.... . ............................... - 0·7 -~ - 11·0 1 z 
- 56·2 - 3·6 l. 

2 

- 45.7 - 15 ·5 t 

.. . . .. .. . ............. ... . ..... .. .. .. .... ....... - 61 ·8 ! ................ . ... ... . 

. . . ...... ..... .... .. ........ . ........ ... ........ - 44.4 t ... . ........... ... ... . . . 

- 48·28 
+ 21·58 
+ 0·21 

0·28 

- 26·8 

22·07 
+ 21 ·87 
+ 0·21 

0 ·28 

0 ·3 

- 11. ·31 
+ 22 ·73 
+ 0·16 

0 ·28 

+ 11·3 

+ 8·21 
+ 22 ·94 
+ O· l!'i 

0 ·28 

+ 31·0 

47 ·65 
+ 23·21 
+ 0·18 

0·28 

- 24·5 

+ 33·05 
+ 21·87 
+ 0·20 

0·28 

+ 54·8 

4 .34 
+ 21·14 
+ 0 ·17 

0 ·28 

+ 16 ·7 



À 

4005 ·414 
4045·940 
4063·730 
4071·865 
4128 ·214 
4143·839 
4202·366 
4215 ·733 
4233·425 
4250·586 
4271·675 
4300·211 
4307·974 
4351 ·977 
4395 ·155 
4443 ·976 
4481·477 
4534·158 
4549.743 
4572·190 

W eighLed 
mean 

v. 
V d 

Curv. 

lt:i.di u.l 
V<'loc·iLy 
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MEASURES OF 2 SAGITT JE- Continued 

7650* 76Gll* 7669 7ü80 7685 76\)2 

Ve!. Wt. Vel. Wt. Vel. WL. Vel. Wt. Vel. Wt. Ve!. WL. Ve!. Wt . 

. .. .. .. . .. .. - 5. 9 ! + 40. 5 t .. . .. .. . .. .. + 46. 0 ! - 36. 5 t - 51·4 l 
- 15·3 } ...... .. .... + 37·3 { ..... ... .... + 31 ·6 t .. .. ...... ............ .. 
- 28·4 ~- ... ~ .. . . ... . + 42·1 t .... + 49·2 - 51·2 ~ .... . .. . .... . 
..... . ........... . ........... .. .... . - 16 ·0 t . ....... .... . . .. .... . ... .. .. . ...... . 
- 21 ·4 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... ...... . 
....... ..... ................. . .. .. .......... .... ..... .. ..... :_ 44 ·8 t - 58 ·4 1 
.: ...... .. .... .. ................ .. .... .. . .. ............................. - 53·8 1 
- 21 ·4 ~ . .. .... . .. .. .......... .. .............. . ....... .. . .. .. . ...... - 51 ·4 1 
. . . . . . . . . . . . - 6 . 8 ! + 39 . 2 t - 10 . 0 ! . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 
........ .. .. - 16·0 ... .. ....... .. ............. .... . .. ........................ .. 
. . . . . . . . . . . . . . . . . . . . . . . . + 39 . 1 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 58 . 1 1 
- 19·1 ! ..... . .. . . . ..... . ..... .... ............ . .... . ........ . . ... ......... . . .. . . 
. ..... ...... .. .......... + 42·2 i - 9. 4 { + 41·1 -} - 54. 5 ! ....... 
- 7 .4 } - 10 ·3 i + 29 ·0 { ........ .. .... ... . .. .... .. ...... .. .. - 59 .7 1 

- 1 ·3 ~ .............. .. .... .... .. .... .. 
- 11 ·9 -~ 
- 17·1 1 - 5·6 1 +30·5 1 -19 ·4 1 +34·2 1 -38 ·7 1 -61·7 2 
- 19·7 -~ ............ .... .................. .. + 37 ·8 ~ .... .. .. .... . .. ....... .. 
- 30·4 1 - 2 ·0 1 + 41 ·8 1 - 6 ·8 1 + 41 ·3 ! - 56·1 ! - 47 .5 2 
- 16 ·0 À 

2 ........................ - 10 ·4 1 t .. . ' .. ............ .. .............. .. 

19 ·66 6·77 + 37 .73 - 11·06 + 39.43 - 45 .79 55·12 

+ 20 ·41 + 18·07 + 17 ·82 + 16 · 14 + 15·95 + 14 ·39 + 12·21 

+ 0·12 + 0·09 + 0 ·09 ± 0·00 ± 0 ·00 + 0 · 14 + 0·15 
0·28 0 ·28 0 ·28 0·28 0·28 0 ·28 0 ·28 

+ O·û· + 11·1 + .55 ·4 + 4 ·8 + ;)5· l - .J.:1-0 
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~lEAS RES OF 2 SAGITT2E-Continued 

760!) 7700 770J* 7706 7710* 772-1 7725 

Vel. Wt. Ve!. Wt. Vel. WL. Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. 

-----1---11- ___ , 

4045·9-10 
4063·730 
4143·839 
4215·733 
4233·425 
4236·000 
4250·586 
4260·537 
4271·675 
4290·053 
4307·974 
4315·178 
4340·645 
4481·477 
4549.743 

Weighted 
mean 

Va 
Vd 

Curv. 

lladi:i.l 
VP!ocity 

+ 41·3 ! - 44·8 • . .... .... ... + 40·4 t - 20 . 1 ! + 69 . 5 ~ + 55 . 8 ! 
........... . - 58·7 {· .......... : . + 25·0 i - 30·6 ! .................. .. 
..... ........ ............ ......... .. + 34·0 t . ..... ....... . ..................... . 
+ 47 ·6 ~ .................... • . . ..... . ............. .. ................ . ...... • .... 
............ - 45·1 t ............... : . ............ ............. . ................ . 
. . • . • . . . . • • • : . . . • . . . . • . • • • • . . . . . . 1 • . . . . • • • . . • . • • . . . . . • . • . . • • + 70 . 3 ! . . . . . . . . . .. . 
... . . . . . .... ········ .... + 20·2 t .... ........ - 3 .4 ! .: .......... ····· · ·· ... . 
.. . . . ... . ... - 46·2 t ......................... ....... ....... . ... .... .......... . . . 
. . .......... -56·0 t . . ... . ....... . . . ... . : ........ . . . ... . +65·5 ! ........... . 
.... .. .. . . ........... . .. . . .. . . . . ............. ... .... . . . ............ . .... +55·5 ~ 

+45·0 !-56·6 t ..... . . .. . . .. ... ... . ....... . ....... .... .............. .. ... . . 

....... . ....... + 25·9 
+ 5-!·2 
+ 26·2 

+ 44 .75 
+ 10·84 

0·07 
0·28 

+ !>5 ·2 

- 49·3 

- 50·46 
+ 9·85 
± 0·00 

0 ·28 

- 40·9 

+ 31·7 
+ 25-6 

+ 26·78 
+ 9· 12 

0·04 
0·28 

+ 35 ·6 

+ 28·2 
+ 44·2 
+ 41 ·8 

+ 37.45 
+ 8·04 
+ 0·12 

0-28 

+ 45·:'! 

. ............ + 60·0 ! + 50·6 

13·8 1 + 74·1 1 + 61·0 1 
- 12·3 ~ + 67 ·4 + 54·3 

15·67 + 68·54 + 56 ·36 
+ 6·63 + 2·92 + 2·88 
+ 0·15 + 0·18 + 0 ·09 

0·2 0·28 0 ·28 

0·2 + 71 ·4 + 50 ·0 



À 

4005·414 
4045·9-!0 
4063·730 
4071·865 
4143·839 
4202·366 
4215·733 
4233·425 
4236·000 
4260·537 
4271·675 
'1290·053 
4307·974 
4315 · 178. 
4351·977 
4481 ·477 
4501·417 
-!515·508 
4534·158 
4549.743 
4572· 190 

\Yeighted 
rnean 

"· vd 
C'un .. 

Radial 
\'l'locity 
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MEA URES OF 2 SAGITT.iE-Contimœd 

77;-ig 7743 7753 775.'> 77(i7 777l 777[) 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Vh Vel. Wt. Ve!. Wt. Ve!. Wt. 

.. .. . + 3.9 
.l ...... .. .... - 18·3 } + 66·0 2 . . . . . . . . . . . . + 61·1 t + l · l 

+ 5G·4 1 
2 + 72·6 } .... + 54·6 ! + 80·6 t 

.. ... ............. .. .... + 59.5 } + 62·4 

.......... .. - 19 ·5 t 
A 2 ••. + 74·1 ......... .... .. + 72·1 

.. . ......... - !l·2 } ........ . . .. 

+ 63 ·6 A 
2 

} ............ + 30·2 

+ 72·1 
+ 71-!) 

.l 
2 

t + 19·1 

+ 22 ·0 
......... .. ...... .. .......................... .. . + 75 ·4 ~ + 10·8' 

+ 50·8 } - 15·7 + 4G·7 
.... + 85·2 
1 + 61 ·7 

.. + 74 ·8 

+ 54.3 

+ 22·4 

+ 19. 3 
+ 21·3 

.... ...... ............ ..... + 27·9 

.............. + 66·9 
+ 68·6 !· ...... ...... + 43.9 ~- + 71 ·3 1 + 66·1 

i + 20·4 
+ 17·7 

.. .......... + 33 .3 

+ 68 ·77 - 15 ·68 + 52·90 + 70 -79 + 65 ·25 + 19·12 
0 ·12 0·94 2·50 2·88 5.94 6·31 

+ 0 ·02 + 0· 14 + 0 · 10 + 0 · 15 + 0 · 10 + 0· 12 
0 ·28 0 ·28 0 ·2, 0 ·28 0·28 0 ·28 

+ 68·4 - 16 ·8 + .50·2 + G7·8 + !lH·l + 12 ·6 

~ ......... .. . 
} ....... . .. .. 

) 
2 • •...•... •. . 

) 
2 

} + 24·1 
l. 
2 

+ 18·0 

.. + 22·1 
+ 23 ·0 

-~ 

2·1 

+ 17 · 2 
9·31 
0 ·22 
0·2S 

+ 8 ·0 

J . • 



62 

4045.940 
4063·730 
4071·865 
4143·839 
4215·733 
4233·425 
4236·000 
4250·586 
4260·537 
4271·675 
4290·053 
4307·97~ 
4325·698 
4340·645 
4351·977 
4395· 155 
4481·477 
4534·158 
4549.743 
4584·018 

Weighted 
mean 

v. 
Vd 

Curv. 

lfa<iial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATOH.Y 

MEASURES OF 2 SAGITT..E-Conlinued 

7779* 7808 7868 7815 7816 7829 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. \Vt. Vel. Wt. Vel. Wt. Vel. Wt . 

. • . . . . . . . . . . . . . . . . . . . .. . - 28·9 l - 19·0 l ............ - 22·7 t ........... . 

.+ 56·0 l ...................................... ·.· ........ - 10·0 l ... _. ....... . 
+ 56·1 l ............ ········ ................. , ................................. . 
........................ - 17 ·O l - 7 ·3 ! ................................... . 
..... ' ...................................................... - 32·0 l ........... . 
............ + 29·0 l ............................ •.•• ............................ . 
............ + 17·3 l ........................................................... . 
+ 40.7 l .................................... ' .................................. . 
........................ - 20·8 l ............................................... . 
. ~· ...... : .............. - 18·6 l ............................................... . 
. . . . . . . . . . . . . . . . . . . . . . . . - 20·9 l ............ ' ........... - 22·5 l ........... . 
...... : ..... +30·1 l ..................................................... · ...... . 
............................... · ..... - 22·4 l .................................... . 
.................................... - 35·9 i .................................... . 
+ 43·7 t ........ ~ -- .............. - 19·3 l .................................... . 
+42·1 i .......................................... _ ................................ . 
+ 55·4 1 + 30·5 i - 9.4 1 - 16·9 i - 16·8 1 - 27·5 l - 7.5 1 
............ + 33.5 l ............................................................ . 
+ 47·8 1 + 23·1 ! O·O 1 - 9.7 l - 13·7 l - 35·9 1 + 10·5 1 
........................ - 20·7 ! ................................................. . 

+ 49.44 + 27·25 14·57 18·64 15·73 26·50 + 1·50 
10·65 18·01 18·71 - 23·19 21·49 - 21·83 22·44 

+ 0·10 + 0·02 0·03 0·12 0·18 0·02 0·18 
0·28 0·28 0·28 0·28 0·28 0·28 0·28 

+ 38·1î + 9·0 - :~3-4 - 42·2 - 37·6 - 48·6 - 21·4 



4143·839 
4215·733 
4233·425 
4260·537 
4307·974 
4340·645 
4395·155 
4481 ·477 
4534·158 
4549.743 
4584 ·018 

Weighted 
mean 

v. 
Vœ 

Curv. 

Radial 
Veloeity 
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MEASURES QI'' 2 SAGITT~-Concluded 

7842 7908 7947 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

- 19·4 t ....................... . ............................................... . 
- 13·6 t + 14·5 t ............................................... . ........... . 
- 8·9 t + 31 ·3 t ...... .. ..................... " ................... . ........ . 

~ .. ~:~ ... ~ . ·+·3i:3· .. ï :::::::: :::: :::::::: :::: :::::::: :::: :::::::: :::: :::::::: :::: 
- 17·4 t .......................................... ........ . ..................... . 
.. .......... + 31·7 t .................. ·' ....................................... . 
- 13·2 ! + 30.5 t + 36·9 t ............................................... . 
. . . . . . . . . . . . + 28·9 "t .. -. --......... . ........................................... . 

4 .5 t + 21 -8 l + 30·2 i ............................................... . 
- 8·7 t ....................................................................... . 

11·18 
22·65 
0·07 
0·28 

+ 27·14 
- 19·31 
- 0·18 
- 0·28 

+ 7 .4 

• + 33.55 
11·46 
0·28 
0·28 

+ 21·5 •••••••••••• ·~ • •• f .. .. • • • • • • • • • • • • • • • • • • • • • . . ..... , ••••• 



64 P BLICATIONS OF THE D0:.\11.NIOX OBSERVATORY 

The writer has found the following method of getting preliminary element 
very satisfactory. With the aid of a complete set of "protractors" , which the 
observatory possesse for the simplification of King's gra.phical method, curves were 
drawn on tracing linen, representing all orbits from eccentricity 0 · 0 to 0 · 7 and 
w = 0° to w = 360°. The interval for the eccentricity i: 0 · 05, saye for the large 
values which are seldom used. The interval for w i fif teen degrees. It might 
seem labourious to draw all these curves, but one curve · will do for four values of 
w by inverting the sheet OT looking through the linen from the back, so that the 
labom is not so great as it appears at füst sight. The construction of a complete 
set of curves occupies about ten homs, if the protractors are already at hand. 
The calculations need be made but once. In selecting a set of elements, the 
normal places are plotted on the scale of these curves. This supposes that we 
know the amplitude of the curve. Although this is unknown, it i the most easily 
determined of all the elements and can usually be selected with sufficient accuracy 
at the :first trial. !The curves are now :fitted in turn over the normal places till 
the one most atisfactory is found. If two or more curves seem to give equally 
good representations, it is quite possible to interpolate element between the grapbs 
plotted, and so obtain a result with the eccentricity '''ithin one or two hundredths 
and w within a few degrees. 

In the present case a wide range .of values of w will satisfy the normal place · 
about equally well. These values center about w = 330° and e = 0 · 05. The 
uncertainty in the value of w is partly dependent on the fact that the observatjon 
where the spectra are just separating can not be given much weight. In the 
least-square solution, recorded below, they were omitted, and to make the solution 
determinate periastron passage was fixed. 

NORMAL PLACES 

Phase from 0 -C 0-C' 
Julian Day J . D . 2,420 ,040 ·0 VelociLy Wl'ighl Prelimi nnry F ina l 

-

1 2 ,420, 940 ·0-H 0· 041 -37 ·3 l ·O + 2 ·22 + 2· 09 
2 940 ·481 0 ·481 -41 · l l ·O - 2 ·27 - 3· 25 
3 941 ·058 l ·058 -25· 7 0·5 + 2·69 + 0 ·77 
4 941· 971 1·971 + 10 ·8 l ·5 + 3.95 + 1 ·15 
5 942·685 2·685 +33;8 .. . - 6· 16 - 8 -57 
ti 943· 064 3 ·064 +53·6 l ·O - 0·52 - 2·32 
Î 943. 52 3. 52 +Gü·O l ·Û + 0 · 11 - 0 -04 
8 !lH-267 4·2û7 + S::l ·O 0 ·8 + 1-93 + 2- 70 
y 0.J.! ·550 4 ·550 +53· 1 l ·O - O· :.! + O·-!ü 

10 945 · 110 5· JJ O +3 1·0 0·3 - 2 ·5 - O·û7 
11 945 ·578 il·578 + 9.7 l ·O - 3 ·0-1 - l ·80 
1 :.! !l46 ·300 ti -300 - 9 ·2 . .. + 5 · 9 + 7 -68 
13 946· 64 6· 64 -31 .7 1 ·0 - O· l + 0·70 
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PRELI.MIKARY ELEMENTS 

P =7 ·390 days 
T =Julian Day 2,420,9,13·233 
K =53·0 km. 
w = 330° 
e =0·05 
'Y = + 10 · 70 kril. 
µ =48°·7145 

ODSERVATIO~ EQUATIONS 

X y z 7J q -n 

.. .. 
l. . . ............ 1 - 0 ·948 + 0·96û - 0·110 + 0· 123 -
2 ... . : . . . ..... . . 1 - 0·935 + 0 ·593 + 0 ·233 - 0· 193 + 
3 ... ... . .. . . ... . l - 0·738 - 0·289 + 0 ·649 - 0·602 -
4 .. .. ......•.... 1 - 0·073 - 0·9 0 + 1 ·01 - 1 ·033 -
6 .... . . . ..... . .. 1 + 0·819 + 0·661 + 0·656 - 0·694 + 
7 . ... ....... . ... 1 + 1 ·041 + 0·803 - 0·031 + 0·061 -
8 .. .......... . .. 1 + 0·950 + 0·162 - 0·397 + 0·447 -
9 ............... 1 + .0:315 - 0·339 - 0·611 + 0·659 + 

10 . ........ . ... . . 1 + 0·431 - 0·962 - 0·897 + 0·911 + 
11 ...... : . . ..... . 1 + 0 ·055 - 0·861 - 0 ·975 + 0·953 + 
13 .. . . . .......... 1 - 0·797 + 0 ·813 - 0·517 + 0·489 + 

Where x =d-y 
y =dK 
z =Kde 
p =Kdw 

q Kµ dT 
( 1 - e2)l 

~ORM .-\L EQlTATIOX:-; 

10· lOO:r + 0 ·4ôly + 0 ·So3z - 0 ·OSOp 2. 6-l:O = () 
+ 5·888y 0·851z - Ü·517p + 1·326 = 0 

+ 5·666z - 0·321p + 1·129 =0 
+ 4 . 2 l 8p - 10 . 306 = 0 

2·22 
2·27 
2·69 
3.95 
0·52 
0·11 
1·93 
0 ·82 
2·58 
3.94 
0· 18 
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Weight 

l ·O 
l·O 
O·fi 
1 .5 
1 ·0 
l ·O 
O·S 
l·O 
0·3 
l ·O 
l ·O 
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================================================================~--==== 

whence, dx = +0·295 - or d-y = +0·29 km. 
dy = -0·051 dK= -0·05 km. 
dz = -0·114 de = 0·00 
dp = +2·435 ow = +2°· 63 

FrnAL ELEl\lE:\fTS 

P = 7 · 390 days 
T =Julian Day 2,420,943 ·233 
w =332°·6 
e =0·05 
K =52·95 km. 
'Y = +11 ·0 km. 

a sin i = 5,370,000 km. 
m13 sin3 i 

( )
2=0·11 0 

m+m1 

Russell's short graphical method was tried after the foregoing olution wa 
completed. This method agrees with the first in establishing the pre ence of 
eccentricity. The "anomaly" diagram, however, does not yield a smooth curve, 
and the position of periastron and w remain somewhat uncertain. 

The measures of the secondary spectrum are not of sufficient value to help in 
determining the elements of the primary. They were formed into two normal 
places as follows :-

Phase 

0·21 
3·8-! 

Vclocity 

+84· l km. 
-64·0 km. 

Weight 

7 
Il 

0-C 

·+ 2·7 
+ 5.7 

From the e we obtain the following additional elements :-
K1 =73· km. 

a1 sin i = 7,490,000 km . 
1li1 sin3 i=0-65 0 
u1sin3 i=0·91 0 

Dominion ObseiTatory 
Ottawa, January, 1917. 
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ORBIT OF THE SPECTROSCOPIC BINARY 7r ARIETIS 

BY REYNOLD K. YOUNG, Ph.D. 

The binary character of 7r Arietis (a=2h 43m.7, 5= +17° 3', mag. 5·30, type B5) 
was announced by Adams in the Astrophysical Journal, Vol. 35, p. 173. The present 
orbit is based on fifty spectrograms secured during the years 1914, 1915, 1916 and 1917. 

The character of the spectrum prevents accurate determination of the orbital elements 
from any reasonable number of observations. The range is not very large, the lines are 
of poor quality, and measures of them subject to considerable uncertainty. So that the 
number of plates is inadequate to provide accurate values for the eccentricity and the 
longitude of periastron. The wave-lengths of the lines used are given in Table I. On 
account of their poor character, they were not adjusted to make the sum of the residuals 
zero. The material to do this, however, can be found in the table of measures. 

3933 ·825 
4026 ·352 
4101·890 
4121·016 

54040--1 

TABLE I 

4131·047 
4143 ·928 
4267·301 
4340·634 

4388·100 
4471·676 
4481·400 
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Plate Observer* 

Mt. Wilson . . . . . . . .. . . . 
" . . . . . . . .. . . . 
" . . . . . .. . . . . . 
" . . . .. . . . . . . . 
6310 H 
6380 H 
6418 c 
6435 y 
6450 c 
6482 H 
6571 C-P1 

7406 y 
7417 H 
7428 y 
7431 H 
7452 p 
7457 y 
7480 H 
7806 y 
7825 y 
7839 y 
7846 H 
7850 y 
7860 H 
7866 y 
7867 y 
7871 y 
7872 y 
7880 y 
7883 y 
7885 y 
7891 y 
7892 y 
7895 y 
7900 y 
7904 H 
7906 y 
7910 y 
7911 y 
7948 y 
7949 y 
7953 y 
7974 y 
7975 y 
7987 y 
7988 y 
7994 y 
7996 y 
8041 y 
8042 y 
8051 y 
8057 y 
8062 y 
8097 y 
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TABLE II 

OBSERVATIONS OF 'If' ARIETIS 

Date Julian Day Velocity 

1910, Dec. 24 ... .... .. ..... 2,419,030. 693 - 9 
1911, Jan. 19 ...... . ... .. . 05fi·700 -12 

Feb. 10 .... . ........ 078·660 +32 
Dec. 12 .... ...... _ .. . 383·625 +7 

1914, Aug. 25 ........ . ... 2,420,370. 810 - 5·9 
Sept .15 .. .. ........ 391·795 +14·5 
" 21. ... . ....... 397·785 -15·4 

" 27 ... . ........ 403·885 +36·4 
" 30 ... ......... 406·854 + 1·8 

Oct. 4 ............ 410·768 + 7·2 
Nov. 23 .. . . . . ...... 460·689 - 5.9 

1915, ov. 13 ............ 815·762 + 5·2 
" 17 ............ 819·784 +24·1 
" 24 ......... .. . 826·641 - 2·8 

" 25 .... . ....... 827·578 +26·6 
Dec. 20 ..... . ...... 852·524 - 5.3 

" 28 .. . ......... 860·591 - 9·5 
1916,Jan. 13 . ........... 876·507 -17·1 

Sept. 9 ............ 2,421,116·868 +29·8 
" 30 . ........... 137·862 -21·0 

Oct. 2 . .. ... ... ... 139·855 +30·9 
" 3 ............ 140·872 + 9·0 
" 4 ............ 141·703 -10·4 
" 6 .. . . ... . . ... 143·744 +27·6 
" 9 ............ 146·661 + 5·2 
" 9 .... . ....... 146·721 + 4·1 
" 11. . ... ....... 148·627 +13·6 
" 11 ........... . 148·680 +23·3 
" 24 ............ 161·726 -11·0 
" 29 ......... . .. 166·687 +13·0 
" 30 ............ 167 ·681 +34·8 

Nov. 5 ............ 173·589 - 7·6 
" 5 ............ 173 ·640 - 9·1 
" 6 ............ 174 ·741 +23·9 
" 14 ............ 182·703 +25·9 
" 20 ............ 188·567 - 8·1 
" 20 ............ 188·704 -18·0 
" 21 ............ 189 ·582 +20·9 
" 21 ............ 189 ·639 +21·3 

Dec. 17. _ .......... 215·516 - 9·1 
" 17 ............ 215 ·573 -15·5 
" 19 .. . ......... 217 ·535 +40·2 
" 30 ........ . ... 228·454 +22·5 
" 30 .. 228·504 +17·7 . . . . . . . . . 

1917,Jan . 12 ............ 241·518 + 0 ·3 
" 12 ............ 241 ·575 +12·6 
" 16 .. ... ...... . 245·532 -10·7 
" 16 .... .. - . - ... 245·608 + 4·2 

Feb. 11 ............ 271·479 +26·8 
" 11 ............ 271·535 +32·7 
" 12 .... .... .... 272·4 3 - 5·0 
" 15 .. .. ........ 275·533 +31·1 
" 18 .... . ..... .. 278·490 +25·7 

Mar. 6 ............ 294·503 +36 ·4 

Weight 

........ 

........ 

... ..... 

... ... .. 

1·0 
1·5 
1·5 
1·5 
1·5 
l·O 
l·O 
0·5 
l·O 
0·5 
l·O 
1·5 
0·5 
1·0 
1·0 
l·O 
l·O 
l·O 
l·O 
l·O 
1·0 
0·5 
l·O 
l·O 
0·5 
0·5 
0·5 
1·0 
1·0 
0 ·5 
l·O 
0·5 
1·5 
1·0 
1·5 
1·0 
1·0 
1·0 
1·0 
1·0 
1·0 
1·0 
l ·O 
1·0 
1·0 
1·5 
1·5 
1·0 
1·5 
1·5 

• P-Plaakett ; H-Har-per; c-cannon; P1- Parker; Y- Young 

Phase 
from J. D. 0--C 
2,420,370 

1·885 -2 
-0.914 0 
3·400 -1 
0·249 -6 

0·810 +3 
2·525 0 
0·807 -6 
3·053 +6 
2·168 -1 
2·228 +2 
2·047 -4 
2·552 -11 
2·720 +2 
1·869 +5 
2·806 +2 
0·674 -1 
1·133 +6 
1·633 -4 
3·046 0 
0·916 -9 
2·909 +3 
0·072 -12 
0·903 +1 
2 ·944 -1 
2·007 +8 
2·067 +5 
0·119 -5 
0·172 +6 
1·656 +2 
2·763 +11 
3.757 +9 
1·957 -3 
2·008 -5 
3·109 -7 
3·363 -7 
1·519 +1 
1·656 -5 
2·534 +5 
2·591 +3 
1·490 +6 
1·547 -1 
3.509 +8 
2·866 -4 
2·916 -10 
0·514 -1 
0·571 +13 
0·674 -6 
0·750 +11 
3.497 -5 
3.553 +2 
0·645 -1 
3·697 +3 
2·800 +i 
3.397 +4 
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MEASURES OF 7r ARIETIS 

6310 6380 6418 6435 6450 6482 6571 
},. 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

3933·825 . . . . . . . . ........ . . . . - 32·6 l. + 12·7 l. - 13·6 l. - 12·8 t + 0·8 l. . . . . • • • • 
4026·352 - 10·4 ! - 3.4 t - 26·8 l + 28·6 t - 26·0 t - 7·8 l. + 4.7 t • 
4101·890 - 26·9 l. - 13·0 t - 40·8 .!. + 23·2 t - 26·0 .l. . . . . . . . . • • • . . . . ....... . . ... 
4143·928 . . . . . . . . . . . . . . . . . . . . . ... . ....... . ... + 19·2 l. . ....... . ... - 5.3 t • . ....... . . . . 
4121 ·016 . . . . . . . . . . . . . . . . . . . . . ... . ....... . ... . ....... . . . . . . . . . . . . . ... - 10·4 ' .!.. . .. . .... . . . . • 
4340·634 - 19· 1 t - 7·8 t - 39·4 .l. + 7·8 .l. + 2·8 t - 9·0 ! + 10·6 l. • • • 
4388·100 - 37.3 .!. . . . . . . . . . . . . . ....... . ... . ....... . . . . . . . . . . . . . ... . . . . . . . . . . . . • . . . . . ... . . . . 
4471·676 - 48·9 t - 9·2 t - 37.7 .l. + 13·6 t - 23·5 1 + 14·2 t - 3.7 t • ~ 

4481·400 - 52·3 t - 7·4 t - 38·7 l. ........ . . . . - 15·0 .l. - 19·9 i + 6·2 t • 2 

Weighted 
mean -33·60 - 8·16 -36·00 +17·52 -15·11 - 8·21 + 3·70 

v. +27·82 +22·80 +20·79 +18·49 +17·30 +15·66 - 9·22 
vd + 0·14 + 0·09 + 0·09 - 0·14 - 0·10 + 0·04 - 0·08 

· Curv. - 0·28 - 0 ·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 

. . 

Radial 
Velocity - 5·9 + 14·5 -15·4 +36·4 + 1·8 + 7·2 - 5·9 

54040-1! 
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MEASURES OF 7r ARIETIS-Continued 

7406 7417 7428 7431 7452 7457 7480 

X 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

3933·825 . . . . . .. . . . . . . . . . . . . . . . . . . . ...... . .. . . . . .. . . . .. . . + 12·0 l . ....... . . . . + 31·6 .l • 
4026·352 . . . . . .. . . . . . + 28·3 l ........ . ... + 44· 5 l + 29·6 l + 39·6 l + 36·6 l 
4101·890 . . . . . .. . . . . . + 31·7 l + 13 ·5 l . .. . . . . . . . . . + 26·1 l + 12·1 l 00 ·0 .l • 
4143·928 . . . . . .. . . . . . + 38·7 l . . . . . .. . . ... . . . . . . . . . .. . . ....... . . . . . . . . . . . . . .. . + 27·1 .l • 
4267·301 . . . . . . . . . . . . + 38·5 l . .. ..... . . .. . .. . ... . . . . . . .... .. . . . . . . .. ..... . .. . . ....... . ... 
4340·634 + 7.3 l + 44·6 ! - 6·2 l + 27·1 l + 34·5 l + 3·9 t + 4.5 l 
4388·100 + 1·2 l + 25·7 l ........ . . . . + 38·0 l + 13·5 1 . ....... . .. . .. ...... . . . . 
4471·676. + 31·0 l - 2·5 l + 17·8 t + 37·9 1 + 1·9 1 + 3·8 l - 11·2 .l • 
4481 ·400 - 1·2 l + 26·3 l + 3·1 l + 54.4 l .. . .. . . . . . . . . . .. . . . . .... + 4.4 l 
4131·047 . . . . . . . . . . . . . . . . . . . . . ... ... . .... . . . . + 18·2 l . . . . . . . . . . . . . ....... . ... . ······ . . ... 

Weighted 
mean +9·57 +30·66 +7·05 +36·82 +16·00 +14·85 +11 ·31 

v. -4·00 - 6·08 -9 ·57 -10·02 -21·17 -24·01 -28·14 
Vd -0 ·15 - 0·21 +O·Ol + 0·11 + 0·12 - 0·07 + 0·01 

Curv. -0·28 - 0·28 -0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 

Radial 
Velocity +5·2 +24·1 -2·8 +26·6 - 5.3 - 9.5 -17·1 
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MEASURES OF 7r ARIETIS-Continued 

7806 7825 7839 7846 7850 7860 7866 

>. 

Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

3933·825 . . . .. .. . . .. . - 46·1 l ........ . ... . ... .... . ... . .. . . . . . . ... . ....... . .. . . . . . . .. . . ... 
4026·352 + 13·0 ! - 19·1 ! + 28·6 ! ........ - 23·4 ! + 4.3 .l . . . . 2 . ....... . ... 
4101 ·890 - 36·2 1 + 19·6 J. - 14·8 ! + 10 ·2 ! + 19·5 l ........ . .. . .. 2 . .. .. ... . .. . 
4121·016 ........ ... . . . ....... . ... . . . . . . . . . .. . . ... .. . . - 38·7 J. .. . . . . . . . ... . ....... . ... 2 . . . . 
4143·928 - 6·2 J. 

2 ..... ... . . . . . . . . . . . . . .. . . ....... . ... . ....... . ... . .. ... .. . . . . . ....... . ... 
4267·301 - 28·7 1 + 3·2 l . .. . . . . . . . . . .. . . . . . . . . . . . . . ....... . . . . . .. .. ... . . . . . . . . . . . . . ... 
4340·634 - 11·3 J. - 46·2 J. + 19·2 ! - 19·1 ! - 14·6 l + 19·2 .l 2 2 . . . .. . . . . . . . • 4388·100 - 4.7 ! - 42·0 ! + 12·8 1 + 11·6 J. - 51·3 1 - 2·3 .l .. 2 2 . . . . . . . . . . .. • 4471·676 + 29·7 .1. - 44·3 1 + 1·2 1 - 7.4 ! - 3 .7 ! + 9·8 ! + 7 .4 .l 2 .. • 4481·400 + 13·7 ! - 32·4 ! + 8·7 J. - 10·6 2 t - 33·1 ! + 28·7 J. -2 11·2 .1. • 

Weighted 
mean + 5·70 -37·70 +15·01 - 6·38 -25·67 +13·25 - 8 ·00 

v. +24·42 +17·09 +16·28 +15·82 +15·45 +14·58 +13·27 
Vd - 0·01 - 0·11 - 0·12 - 0·13 - 0·14 + 0·09 + 0·20 

Curv. - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 

Radial 
Velocity +29·8 -21·0 +30·9 + 9·0 -10·4 +27·6 + 5·2 . 
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MEASURES OF 7r ARIETIS-Continued 

' . 
l 

7867 7871 7872 7880 7883 7885 7891 

À 

Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

3933·825 . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . ...... . . . . . . ....... . ... . ........ .. . . + 7·2 1. • 
4026·352 + 5·2 1 + 6·1 ! - 3·0 1. 2 . . . . . . . . . .. . . . . . . . . . . ... . ....... . . . . . . . . . . . . . . . . • 
4143·928 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . ... . . . . . . . . . .. ' + 32·2 ! - 5.3 l . . .. • 
4340·634 . .. . . .. . .... - 6·7 1. + 12·4 1 - 28·2 ! + 18 ·0 ! + 33 ·8 ! - 24·3 ! 2 

4388·100 . . . . . .. . . . . . + 4·6 l. + 12·2 ! ........ . . . . - 16·3 ! . ..... ' . - 9.3 ! 2 . ... 
4471·676 - 14·9 ! - 9·8 ! . . . . . . . . + 1·2 l. + 4.9 ! + 3.7 ! - 12·4 1. .... 2 • 
4481·400 - 3·0 ! + 17·6 ! + 12·6 ! - 23 ·2 ! + 32·4 l. + 48·6 ! + 11·3 ! 2 

4267·301 . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . .. . . . . . . ... . . . . . . . . .... . . ...... . . . . + 10·1 ]_ • 

Weighted 
mean - 8·95 + 1·42 +11·14 - 16·73 + 9·75 +32·07 -7·37 

v. +13·24 +12·33 +12·33 / + 5·98 + 3 .45 + 2·97 -0·13 
Vd - 0·10 - 0·14 - 0 ·14 + 0·01 + 0·06 + 0·06 +0·20 

Curv. - 0 ·28 - 0·28 - 0 ·28 - 0·28 - 0 ·28 - 0·28 -0·28 

Radial 
Velocity + 4·1 +13 ·6 +23·3 -11 ·0 +13·0 +34·8 -7·6 
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MEASURES OF 7r ARIETIS-Continued 

7892 7895 7900 7904 7906 7910 7911 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 
, 

- 3·2 .l. .l. 3933·825 . . . . . . . . . . .. . . . . . . . . . ... . . .... . . . . . . ... ..... . ... + 2 + 35·2 2 + 30·2 ! 
4026·352 . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... . ... .. .. . . . . .. ... ... . ... . . . . . . . . . . . . + 24·0 1. • 
4101·890 - 1·4 ! + 32·2 ! . . . . . . . . . ... - 13 ·5 !. + 25 ·7 l . . . . . . . . . . . . 2 2 • . . . . . . . . . . . . 
4143 ·928 - 15·4 .l. . . . . . . . . ........ . . . . .... . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 38 ·2 .1. • . . . . 2 

4340·634 - 15·8 .1. + 21·4 .1. . . . . . . . . . . . . ........ .... - 10·2 1 + 50 ·9 ! + 31 ·1 ; 2 2 

4388·100 . . . . . . . . . . . . + 40·8 !. + 40 ·8 .l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 2 • . . . . . . . . . . . . 
4471 ·676 O·O .1. + 29·1 ! + 34·6 .l. + 1·2 1. - 11·2 ! + 28 ·8 ! + 12 ·4 1. 

·2 2 2 • 4481 ·400 - 11 ·2 ! + 8·7 l. + 16 ·3 ! - 1·2 ! - 16·3 l. + 6 ·2 !. + 31 ·3 l. 
2 2 • 2 

4121 ·016 . . . . . . . . .. .. . . . . . . . . . . . . . ....... .... . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . + 31 ·7 1. • 

Weighted 
mean -8·76 +25·00 +31·02 ±0·00 -9·70 +29·32 +29·97 

v. -0·10 - 0·71 - 4·86 -7 ·96 -7·97 - 8·44 - 8·45 
Vd. +0 ·09 - 0·09 ± 0·00 +0·14 -0·09 + 0 ·08 + 0 ·04 

Curv. -0·28 - 0 ·28 - 0 ·28 -0·28 -0·28 - 0 ·28 - 0·28 

Radial 
Velocity -9·1 +23·9 +25·9 -8·1 -18 ·0 +20·9 + 21·3 
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MEASURES OF 7r ARIETIS-Continued 

7948 7949 7953 7974 7975 7987 7988 

>. 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. 

--- -

. 
' 4026·352 . . . . . . . . . . . . . . . . . . . . . . . . . ... + 56·7 ! + 48·8 l. . ....... . ... . ... . . . . . .. . • . ....... 

4101·890 + 33·6 À + 42· 0 l. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . . . . . . . ... . . . . . . . . .... 2 

4340·634 + 9·0 l. + 12·0 l. + 59·5 t + 29 ·4 ! + 49 .4 1 + 17 ·5 1 + 27·7 l. 
2 2 ~ 2 

4388·100 + 23·4 ! . .. . . . . . . . . . . . . . . . . . . . . . . ....... . ... . ... .... . ... . . . . . . . . . . . . . . . . . . . . ... 
4471·676 + 16·2 ! - 0·6 .!. + 63·5 ! + 65 ·8 ! + 38·6 .!. + 39·2 t + 42·5 2 • 
4481·400 - 3·2 ! + 4.4 . . . . + 63·8 ! + 51·9 l. + 35·1 l. + 40·0 t + 51·4 2 2 

Weighted 
mean +11·35 + 5·26 +62·26 +47·48 +42 ·73 +28·55 +40·90 

v. -20 ·32 -20·32 -21·84 -24·80 -24·80 - -27·95 -27·95 
y, + 0·12 - + 0 ·09 + 0·09 + 0· 15 + 0 ·09 ± 0 ·00 + 0 ·05 

Curv. - 0·28 - 0 ·28 - 0 ·28 - 0·28 - 0· 28 - 0·28 - 0 ·28 

Radiàl 
Velocity - 9·1 -15 ·3 +40·2 +22·5 +17·7 + 0·3 +12· 7 
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MEASURES OF 71" ARIETIS-Continued 

7994 7996 8041 8042 8051 8057 8062 

>. 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

3933·825 . . . . . . . . . . . . . .. . + 58·3 ! + 33.3 l. ' ....... ·- .. . .. . .... . .. . . . . . . . . . . . . . . . . . 2 . . . . 
4026·352 + '33 ·2 l. . . . . . .. . . . . . + 48 ·4 l. + 52·7 l. . ....... . . . . ........ . . . . + 64·0 ! 2 2 2 

4101 ·890 . . . . + 48·5 } _ .. . ..... + 20·0 l. . .. . .... . ... + 69 ·0 l. . . . . . . . . . ....... . . . . 2 . ... 2 2 

4143·928 . .' .. ~ .... . . . . . . . . . . . . . . . . . . . . . . . . . ... ... . . . . . . ... + 19·8 l . . . . . . . . . . .. + 32·4 ! 
4267·301 . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . .. + 22 ·4 ·t .... .... . . .. . . . . . .. . . . . . 
4340·634 + 9 ·0 1 + 30·0 l. + 61·1 1 + 56 ·6 î + 30·5 1 + 51·5 t + 61 ·0 ! 2 

4388· 100 . . . . . .. . . . . . + 57 .4 l. + 62 ·0 ! . . . . . . . . . . . . . . . . . ... . ....... . ... . . . . . . . . . . . . • . . . . 
4471· 676 + 9.3 t + 18·6 ! + 51 ·0 1 + 73 .7 l. + 64·0 .1 + 42·9 ! 2 . . . . . . . . .... 2 

4481·400 + 20·7 l. + 26 ·3 ! + 71.4 ! + 73.9 ! + 19.4 l. + 67·6 l. + 48·8 ! • 2 • 

Weighted 
mean + 18·05 +33· 07 +56·94 +62·98 +25 ·13 +61·03 +55·90 

v. -28·38 -28·40 -29·82 -29·82 -29·74 -29·42 -29·82 
Vd - 0·07 - 0·18 - 0·09 - 0·18 - 0·10 - 0·20 - 0 ·14 

Curv. - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 

• 
Radial 

Velocity -10·7 + 4·2 +26·8 +32·7 - 5·0 +31·1 +25 ·7 
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MEASURES OF 7r ARIETIS-Concluded 

. 
8097 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-----1----1--11---1--1----1--1---1--1----1--r---------

3933·825 + 52·0 ! 
4026·352 + 63·2 ! . .. • • . ..... .,. ........... . . . ...... 1-: •.. .. .. . •. . . ..•.•••.....•...••....•.... 
4340 ·634 + 61·0 1 . .. . ......... .... .. . .. ...... . ... ... . .... .. ... ... ... . . ... . . ... ... ... . . . .. 
4388 ·100 + 76·7 t 

. 
4471·676 + 62·8 À • 
4481·400 + 62·0 1 . 

Weighted 
mean +62·59 

v. -25·65 
Vd - 0 ·22 

Curv. - 0·28 

Radial 
~ 

Velocity + 36 ·4 

• 
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Table II gives the journal of observations. These were formed into thirteen normal 
places. 

NORMAL PLACES 

Phase 
Julian Day îrom J. D. Velocity Weight (0-C)i (0-C), 0-C 

2,420,370 Final 

1 2,420,370 0 .. 121 +15·30 0·6 -5·40 -3·89 -3·47 
2 370 0·613 - 0·50 1·0 +1·95 +1·34 +1·59 
3 370 0·765 - 7.90 0·9 +1·02 -0·38 -0·27 
4 370 0·954 -14·50 0·5 +0·25 -1·64 -1·59 
5 371 1·519 -11·50 0·5 +3·80 +3·40 +3·74 
6 371 1·648 -16·50 0·6 -3·90 -3·86 -3·42 
7 371 1·990 - 4·20 0·9 -1·42 -0·97 -0·36 
8 372 2·171 + 4·00 0·6 +0·75 +1·04 +1·55 
9 372 2·552 +17·20 0·9 +1·34 +0·61 +0·76 

10 372 2·795 +23·65 1·0 +0·73 -0·59 -0·69 
11 373 3·008 +28·76 1·2 +0·91 -0·54 -0·81 
12 373 3·436 +32·80 0·9 +0·85 +0·54 +0·41 
13 373 3·635 +32·50 0·6 +2·30 +2·93 +3·05 

~pv2 =47·7 35·0 34·2 

Preliminary elements were selected by trial and corrected by least-squares. The 
result of this solution is indicated in the residuals under headings (0-C)1 and (0-C) 2• 

T4e reduction in "1:,pv2 is satisfactory, but on computing the residuals from the observation 
equations they were found to differ from those computed from the ephemeris. To show 
the magnitude of the changes in the elements and indicate the degree of uncertainty 
which attaches to them, the two sets are given below. 

lst. 

P =3·854 days 
T =J.D. 2,420,370·55 
e =0·10 
w =105° 
K =25 km. 
'Y = +7 ·65 km. 

2nd. 

3·854 days 
2,420,370. 375 
0 ·030 
89°·05 
24·60 km. 

+ 8·24 km. 
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The main change is in the eccentricity, which was greatly over-estimated. in the 
preliminary elements. In proceeding to a second solution w was put at 90 degrees, and 
a small change made in T to correspond. The eccentricity was made 0 · 05, and the solution 
again carried through. The normal equations using Schlesinger's notation are: 

whence, 

10·200r+ 0·808K' - 1·24971' + 0·705E - 0·652r = - 1·586 
+ 4·863K - 0·77471' + 0·299E - 0·719r = + 1·114 

+ 5·33771' + 0·182E + 4·765r = + 0·352 
+ 1·300E + 0·209r = + 0 ·425 

+ 4·285r = + 0 · 190 

T - 5.54 dT - ·125 
E + 0·44 de - ·008 
71' = + 5·037 dw - 11·73 
K = + 0·174 dK. =+ ·174 
r = + 0·063 d'Y = - ·19 

and the final elements with the probable errors become, 

p 3·854 days 
e 0·042 ± ·025 
T J. D. 2,420,370·259 ± ·351 day 
w = 78°·27 ± 21°·9 
K 24·77 km. ± ·70 km. 
'Y +7·81 km. 

a sin i = 1,312,000 km. 
m1

3 sin3 i 
0·00610 

(m+m.)2 

The residuals from these elements agree with th~ residuals from the observation 
equations to the nearest tenth of a kilometre. Comparison with the residuals given by 
the first solution shows that little has been gained, and the differences between the last 
two sets of elements are less than the probable errors. 

The residuals given by the "individual plates are tabulated under the heading (0-C) 
in the table of observations. The probable error of a single observation is 3 · 7 km. 

Dominion Observatory 
Ottawa 

May, 1917. 
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0 Days 2 3 4 5 

Radial Velocity Curve of "' Arietis 
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ORBIT OF THE PECTROSCOPIC BINARY BOSS 5996 

BY REYNOLD K. YOUXG, Ph.D. 

Boss 5996 (a=23" 13m.7, o=+41° 13', mag. 5·90, _type A) was announced as a 
binary by Adams in the Publications of the Astronomical Society of the Pacifie, June, 1916. 
The following orbit has been computed from measures of forty spectrograms secured 
by the writer with a one-prism spcctrograph attached to the 15-inch telescope. 

Jumerous metallic lines are present in the spectrum of this star, but on the plates 
taken here they are rather wide and diffuse, so that accurate measures of individual lines 
are impossible. The number of line which can be utilized makes up for this lack to a 
certain extent. Table I gives. the wave-lengths of all the lines measured, together with 
the mean residual formed by taking the velocity as given by the plate from the velocities 
given by the lines. The total weight of each line is also given. The algebraic residuals 
can be used to correct the wave-lengths in the first column, and the arithmetic residuals 
give a general idea of the accidenta! error of setting on the lines and, indeed, if desired 
may be used to compute the probable error of measurement of the average plate. 

The journal of observations follows in Tables II and III. The large range of the 
observed velocities defines the velocity curve pretty well, and the elements can be deter
mined without any special diffi.culty. 

TABLE I 

''° ave-length Arithmetic Algcbraic Weight w~wc-knglh Arithmetic Algebraic \Yeight 
Residual Residual Residual Itesidual 

4005·602 . . ........ 7·0 -2 ·2 9 4308·085 ... . .... . . 7·8 -1·6 7 
4045·871 ... . .. . ... 7.9 -1·6 21 4314·661. ....... . . 4·0 -4·0 8 
4063·702 ...... . . . . 10·9 -1·6 13 4325·818 .... . . . . .. 9.3 -3·8 lô 
4071·612 . ... . ..... 3.9 -3·8 4 4340·634 ...... ... . 6·4 +3 ·8 4 
4077·632 .... . ..... 7·8 +7·0 6 4352·001 . . .. . . . .. . 10·.5 -1·2 19 
4128·211 .... . .. . .. 3·2 +O·l 2 4374·974 ......... . 7.7 O·O 32 
4143·736 ..... . .... 9.5 -5·8 18 4395·202 . . ... . .. . . 6·7 +Hi 1:::. 
4198·579 . . . . . . .... 10·5 +6·6 12 4415·163 .. ... .. .. . 5.5 -0·7 4 
4202· 139 . ... . . .... 6·2 -1·0 lG 4444·062 ... . .. . .. . 9.7 -9·7 6 
4215·644 . . .. .. . . . . 7·1 +2 ·7 23 4481 ·454 ... . .. . ... 8·4 -0· l 3 
4227·257 . ......... 8·3 -2-:3 10 4501 ·371. .. . .. .. . . 8·4 -0·2 2L 
4233·462 .. . . . ..... 9.7 +2·5 14 4508·668 .. . . . . .. . . 10·4 +8·8 10 
4236·062 . ... .. .... 2·8 + L·l 4 4515. 508 .. . . . .. .. . 7.4 +7·4 l 
4247 ·071 ... ...... . G· l + :3.9 12 4522·908 ...... . . . . 8·8 -2·5 

1 

s 
4250·659 . . . . ... .. . 7·(\ + 1·3 17 4534·281.. . . . . . . .. 8·9 -l·O lï 
4260-694 . . . . .. .... 4·(\ -2·8 3 4549·737 . . . .. . . ... 7.4 +0·7 3 
4271 ·5< . . . . ... . .. li·3 +0·3 19 4558·692 .... .... . . 2·0 -2 ·0 

1 

1 
4282·746 . . . .. .. . . . 2·0 -2·0 l 4564· 10.3 ... . . . . ... 2·0 -2·0 1 
4290·045 . .. ... . . . 5.4 +2·7 3() 4572·202. . . . ... . .. 8 ·0 -2· . 

1 

21 
4294·326 . . .. . .. . .. 5 ·0 +5·0 4 4583·801 .... . .. . . 9.5 1 -2·0 14 

. )4039--1 
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TABLJ!; II 

MOUNT WILSO~ 013SERVATI0i\S OF' BOl:)S 5996 

Date Julian D:i.y V locity 

1914, Oct. 30 ...... .... ....... . ..... ... .. . .......... . .. . 2,420,436·714 
847·7013 

km. 
- 6 
+4 1915, D ec. 15 ........................ .. ........... ..... . 

TABLE III 

OTTAWA OB,'ERVATIOXS OF BOS. 5996 

Plate 

7732 
7736 
7739 
7748 
7751 
7754 
7759 
7768 
7774 
7776 
77 0 
7786 
7789 
7797 
7798 
7805 
7809 
7814 
7817 
781 
7 24 
ï 28 
7830 
7c;3 
7849 
ï 56 
7i;:55 
71--81 
ïR 2 
7890 
7 96 
71'9. 
190.'i 
ï\l21 
7922 
7923 
7041 
i\1():3 
7!ll\7 

7\1\(j 
79!l:3 

Date 

1916 
July 13 ........ . ...... . 

" 14 . ........ .. .... . 

" 17 ..... . . ..... ... . 

" 20 . . . .. .......... . 

" 22 .. . ............ . 
23 ......... . ..... . 
25 ......... .. .... . 

Aug. 1. : .......... . .. . 
'.' 6 .... . .......... . 

" 10 ............... . 
14 .............. . 

" 15 .... . ......... . . 

" 16 ............... . 

" 23 ...... ... . .. ... . 

" 23 ..... .. ...... .. . 
'ept. 9 ........ . ..... . . 

" 11 ............... . 

" 15 ... .. .. ' ... . . .. . 

" 25 ... . . . ......... . 

" 25 .... ... ... .. . . . ' 

" 30 . . . . . 
Oct. 1. .............. . 

" 1. ....... . . . .... . 

" 2 . ...... . .. ..... . 
4 . ......... ..... . 
ÎJ ... . • ' . • • .. •.... 

9. 
29 .......... ' 

" 29 .. . ........ ... . . 
Xov. 5 .. ' ...... . ..... . 

" 7 . . ' ...... . ..... ' 

" 14 ...... ........ . . 

" 20 ........ .. ..... . 
Dr<'. :3 ... ... .. ...... . . 

" ;3 .....•..•....... 

" :3 ..... .. ...... .. . 
16 ... ' ....... . . .. ' 

" ?· -a ............... . 

" 29 ............... . 

Hl17 
Jan . ~~ :::::::: .: .. ::.: 1 

Julian D ay 

2,421,058. 816 
059·819 
062·712 
065·830 
067 ·788 
068·722 
070·647 
077·600 
0 2·596 
086·8-17 
090·635 
091·794 
092·635 
099·560 
099·G33 
116·785 
118·774 
122·802 
132·605 
132 ·707 
137·795 
138 ·.5 10 
1:38 ·674 
1:39. 791 
141 ·642 
1-13·.503 
l-Î6 ·.'i90 
]()() . .531 
166 ·613 
lï:3 ·480 
17.'i·.585 
182·.573 
188 ·637 
201 ·510 
201·.573 
201 ·678 
214·.'il2 
223 ·-14.5 
227·478 

241 ·4.).) 

:24.j ·4f)4 

' 

Phase from 
2,421,058. 0 

0·816 
1·819 
1·492 
1·391 
0·130 
1·064 
2·989 
0·373 
2·060 
3·091 
0 ·440 
1·599 
2·440 
2·926 
2·999 
0·834 
2·823 
0·412 
0·557 
0·6.59 
2·.527 
0·023 
0· 187 
1 ·304 
3·1.55 
l ·796 
l ·660 
2·288 
2·370 
2·798 
l ·684 
2-2:32 
l ·8.57· 
l ·8.52 
l ·91.5 
2·020 
1 ·976 
1·251 
2 ·Oll9 

:3·162 
(). 7:32 

Velocity Weight 

km. 
- 1·9 1 
+63·8 1 
+68·3 1 
+68·2 1 
-66·4 1 
+35·1 1 
-83·6 ! 
-53·0 ! 
+46·6 0 
-79·7 1 
-39·5 1 
+66·4 1 
-16·9 1 
-72·5 ! 
-70·3 ! 
+ 4.5 1 
-61·6 1 
-48·6 1 
-29·8 1 
-1 ·2 1 
-27·2 1 
-73·7 1 
-69·4 1 
+55·7 1 
-77·7 
+59 ·2 
+77 ·O 1 
+ 7.7 ! 
-19·8 ! 
-63·.5 

+ 9·5 1 
+58 ·3 1 
+ .53 ·6 
+51 ·6 1 
+34·3 0 
+H·3 1 
+63 ·1 
+40·0 

-7.5·3 
-11 ·4 

0-C 

km. 
-13 
-10 

0-C 

km. 
-4·7 
+2· 2 
-1·2 
+2·2 
+4·3 

O·O 
-9·3 
-1·0 

·-3·4 
_5:5 
-4·2 
+3·1 
-1·4 
+3·9 
-0·5 
+2·9 
-0·6 
-1·7 

O·O 
+4·7 
+1·2 
-1·7 
-4·3 
-1·4 
-4·0 
+7·2 
+4·7 

-10 ·4 
-1·0 

+l·O 
+0·3 
-5·4 
-1·6 

-1·7 
+7·6 
+6·5 

+1·0 
-2·4 



4005·602 
4045·87i 
4063·702 
4077·632 
4143·736 
4198·579 
4202·139 
4215·644 
4227·257 
4233·462 
4247·071 
4250·616 
4260·694 
4271·588 
4282·746 
4290·045 
4308·085 
4325·939 
4340·634 
4352·001 
4374.974 
4395·202 
4415·163 
4481·454 
4501·371 
4508·668 
4522·908 
4534·281 
4549.737 
4558·692 
4564·105 
4.572·202 

Weighted 
mean 

Va 
Vd 

Curv. 

Radial 
Velocity 
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MEASURES OF BOSS 5996 

' 

7732 7736 7739 7748 7751 7754 7759 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

.. . .. .. . .. . . +43·6 ! +46·2 ! .... . ......... . ... . .......................... . .. 

.. .. .. .. .. . . +47·0 ! .. .. .. .. .. .. +52·7 ! -81 ·0 ! ........ ...... ......... . 

.. . .. . .. .. .. +56·0 ! +66·3 ! .. .. .. .. .. .. .. .. .. .. .. .. - 4.5 t .......... .. 

. . . . . . . . . . . . +48·6 t ....................... . .................................... . 

.. . .. .. . . . .. +36·0 ! .. .. .. . . . .. . . . . .. .. . . . . . . . . . . . . . . . .. + 7 ·2 ! ........... . 

.. .. . .. . . .. . +46·3 t .. .. .. .. . .. . +34·2 -r -77 ·6 ! ...................... .. 
-37·8 t .. .. .. .. .. .. . .. .. . . . .. .. .. .... .. . .. .. -83·7 t +13·0 ! ........... . 

' - 9.5 t +50·7 ! .. .. . .. . .. .. +57 ·9 t -91·2 ! +10·9 ! -106·5 ! 
.. .. .. .. .. .. .. . .. .. . . .. . .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. . . +19·6 t .......... .. 
. .. . . .. . . . . . .. . . . ... . +59·9 ! ..... . ........................................ ~. 
................................................ - 90·1 ! ...................... .. 

-24·5 t +42·7 ! .. . .. . .. . .. . +51·6 ! .. ...................... -104·3 ! 
...... .. ........................................ .... ......... .. ......... -112 ·1 t 
. . .. .. .. .. .. +34·0 ! . .. . .. .. . .. . .. .. .. .. .. .. -88·3 +12·6 ! .......... .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +12 ·8 ! .. ......... . 
.. .. .. .. .. .. +47·8 ! +51·1 ! +4.0-8 ! - 85·9 ! +14·3 ! .......... .. 

-21·1 ! .. .. .. .. +27·2 ! .......................... ....... .............. . 
.. .. .. .. .. .. +44·6 ! .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. - 1·6 ! ........... . 
.. .. .. .. . .. . .. . .. .. . .. .. .. .. .. .. .. .. +48·3 ! - 87·4 ! .... . ........... .. ..... . 
.. .. .. .. . .. . .. .. .. .. .. .. . .. .. .. . .. .. +58·3 ! -104·6 ! +35·9 ! .......... .. 

-27·0 ! +26 ·6 t +61·4 t +52·7 ! - 81·9 :\ ........ ... . -112·6 ! 
-21·2 ! +29·1 t +44·4 t - 81·0 t .......... .. .......... .. 
-30·5 ! +46·9 ! .. .. .. .. .. .. .. .. .. .. +24·3 ! ........... . 
-36·0 t +47·5 ! +51·9 t +40·7 ! -102·1 ! +18·8 ! - 95 ·9 ! 

.. . .. .. . . .. . +44·9 ! . . .. .. . .. . .. .. .. +32·9 t -109·3 ! 
+14·8 t 

- 6·1 t .. .. .. .. .. .. +30. 9 ! .. .. . .. . .. .. .. .. .. .. .. .. .. .. . . . ........... . 
-17·0 t .......... . ......................................... .. .............. .. 
-23·6 ! +37·2 ~ +35·9 ! +43·1 ! - 75·2 t ....... . .... - 92·2 t 

............. " .................. ". .. .. . .. . .. .. .. .. .. .. .. .. +12·8 t .. ..... ... .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 12 ·8 t .... . ...... . 
+46 ·1 +47·4 ! +43·4 ! - 85·2 ! . - 96·5 ~ 

- 23·12 + 42·74 + 47-26 + 47·61 - 86·80 + 14·79 -103·67 
+ 21·47 + 21·39 + 21·13 + 20-79 + 20·55 + 20·43 + 20·16 
+ 0·08 + 0·07 + 0· 19 + 0·03 + 0·10 + 0·17 + 0·22 
- 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

1·9 + 63·9 + 68·3 + 68·2 - 6G·4 + 35·1 - 83·6 

54039-2 
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4045·871 
4063·702 
4071·612 
4077 ·.632 
4143·736 
4202·139 
4215·644 
4227·257 
4233·462 
·4247 ·071 
4250·659 
4260·694 
4271·588 
4290·045 
4308 ·085 
4325·818 
4352·001 
4374.974 
4395·202 
4444·066 
4481·454 
4501·371 
4508·668 
4522·908 
4534·281 
4549.737 
4572·202 
4583·801 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

7768 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF BOSS 5996-Continued 

7774 7776 

-117·7 ! 
-108·9 ! 
- 97·0 ! 
- 88·5 ! 

7780 7786 

+36·0 ! 
+51·1 ! 

7789 7797 

-32 ·9 ! ........... . 

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

. . . ...... . . ......... . ......................... .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +53·3 ! ....................... . 
. . . . . .. . .. . . .. .. .. . . .. . . .. . . . . . . . . .. . . .. . . .. .. . . +57·7 ! -33·2 ! ........... . 

-68·7 ! .. . .. .. . . . . . .. . .. . . . .. .. . . . . .. . . . . . . +59·8 ! -23·8 ! ........... . 
................ ... ..... - 81·4 ! .. . . . . .. . . .. .. . .. .. . . . . . -48·4 ! . .......... . 
. . .. . . .. . . . . . .. . . . . . .. . . -104·6 ! .. . . .. .. .. . . . .. . .. . . . .. . -19·9 ! ....... .. ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +49·1 ! .. . ... .... ............. . 
.. .. .. . . . . . . .. .. . . . . .. . . .. .. .. . . .. . . -62·3 ! +62·1 ! -45·5 ! ........... . 
. .. .. .. . .. .. . .. .. .. . . . . . .. .. .. .. . . .. -53·0 ! ................................... . 
. .. .. . .. .. .. .. . . . . . . .. . . - 95. 6 ! .. .. . .. . . . .. .. .. . . .. . . . . -23 · 1 ! . . . . .. . . . .. . 

-68·0 ~ ........ . :.. . .. .. .. .. .. .. -49·6 ! . . .. . . . . . . .. -34·5 ! ........... . 
........ . . . .... .. ....... -100·1 ! .... . . . ....... . ..... ......... ... .. ..... . 
.. .. .. .. .. . . +20·2 ! - 82·9 ! -48·4 ! .. .. .. .. .. .. -18·3 ! ........... . 
.. .. .. .. .. .. .. .. .. .. .. .. -106·8 ! -72·2 ! +35·6 ! . ..................... .. 

-57 · 1 ! +16·9 ! -102·6 ! -58·2 ! .. . . . . . . .. .. . . . . . . . . . . . . -90 ·6 ! 
.. .. .. . . .. . . .. .. .. .. . .. . .. .. . . .. .. .. -63·4 ! +54·9 ! . . .. . . . . . .. . -85·7 ! 
.. .. .. .. .. .. .. . . .. . . . . . . .. .. .. . . .. .. .. .. .. .. .. .. +46 ·4 ! .. .. . . . . . . . . -89·6 ! 

-72·2 ! .......... . . - 84·6 ! -46 ·0 ! +55·0 ! -23·6 ·! -71·4 ! 
-94·7 ! . .. . .. . . . .. . .. .. .. .. . . . . .. .. .. .. . .. . .. .. .. .. .. .. -26·5 ! -88·5 ! 
-43·6 ! .. . . .. . . . . . . . . .. . .. . . . .. -48·0 ! .. . . . . . . . .. . -40·4 ! ........... . 
-87·2 ! ................................ . ........... .. ........................ . . 
-85·7 ~ ....... . ............................................................... . 

+45 ·0 1 

+16·3 ! 

- 72· 15 + 28·68 
+ 19 ·00 + 18·02 
+ 0 · 18 + 0·22 
± 0·00 - 0 ·28 

- 53·0 + 46·6 

- 77 . 8 ! - 54. 3 ! 
-100 ·7 ! ..... .... .. . 

+54·2 ! 
+44·1 ! 

-42 ·5 ! -91·5 ! 
-41·5 ! .......... .. 

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

- 96·37 - 55·54 + 50·84 - 32·44 - 86·22 
+ 17·07 + 16·15 + 15·87 + 15·65 + 13·74 
- 0·09 + 0·19 - 0 ·04 + 0·19 + 0·23 
- 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

- 79 .7 - 39 ·5 + 66 ·4 - 16 ·9 - 72·5 
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MEASURES OF BOSS 5996-Continued 

7798 7805 7809 7814 7817 7818 . 7824 

À 

Vel. Wt. • Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. 

-10·4 1 ... -44·5 ! -42·3 ! - 9·1 1 -29·1 ! . .. 2 

-13·9 1 
2 -44·4 ! -27·2 1 -12·2 ! -21·4 1 . ... ... . .. . ... 2 

- 9·0 ! -39·0 ! -19·8 ! -24·2 1 ... 
- 3·1 ! -32·9 1 -41·0 ! . . . . . ... 
·+ 8·2 J. 

2 

O·O 1 ... 

- 2·0 ! 
- 5.4 J. 

2 

- 6·2 1 
2 

+ 8 ·1 J. 
2 

- 6·7 ! 

-23·4 1 . . . . . . . . ... . . . . . . . . . . . . . . .. 
-32·3 ! -22·1 ! -18·3 J. 

2 

-29·1 1 -17·5 À -12·3 1 
2 2 2 

-43·0 1 
2 

-41·6 ! 
-21·4 ! 
-42·7 ! -26·8 J. 

2 

-23·1 1 
2 -26·4 1 

2 

-42 ·3 1 
2 ........ . . . . 

-31·6 ! 
-54·9 ! 

- 7.3 J_ 
2 -23·6 ! 

-13·2 1 
2 -32·8 ! 

- 8·7 1 
2 .... . . . . 

-61 ·5 ! -24·9 ! -33 ·3 ! 
- 2·9 ! -59·2 ! -37·8 1 

2 -33·3 l 
2 -24·9 ! 

- 2·7 1 -67·4 1 -68·7 ! -37·3 1 
'1 z - 8·5 1 

2 -25 ·6 ! 
-75 ·2 1 

'1 .. -28·2 l 
2 -24·9 i 

.. -81·4 ! -53·3 1 -27·9 ! 2 -33·2 ! -41·8 ! 

Weighted 
mean - 83·92 3·32 - 68·77 - 54·20 - 31 ·92 - 20·17 - 27 ·15 

Va + 13·71 + 8·19 + 7·50 + 6·03 + 2·38 + 2·34 + 0·41 
Vd + 0 · 18 - 0 ·11 - 0·11 - 0· 15 + 0 ·03 - 0·10 - 0·19 

Curv. - 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 - 0 ·28 - 0·28 

----

Radial 
Velocity - 70·3 + 4.5 - 61·6 - 48·6 - 29·8 - 18 ·2 - 27·2 
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4045 ·871 
4077·632 
4128 ·211 
4143·736 
4198·579 
4202·139 
4215·644 
4227·257 
4233·462 
4247·071 
4250·659 
4271·588 
4290·045 
4294·326 
4308·085 
4352·001 
4374.974 
4395·202 
4444 ·066 
4481 ·454 
4501·371 
4508 ·668 
4522 ·908 
4534 ·281 
4549 .737 
4572·202 
4583·801 
4325·818 
4340·634 

Weighted 
me an 

v. 
vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF BOSS 5996--Continued 

7828 7830 7838 7849 7856 7865 7881 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

. . . . . . . . . . . . .. . . . . . . .. .. +59·8 t -72·7 t +67·7 ! +59·3 t +13·0 ! 

.......... . . .... ~... ... . .. ... . .. .. .. -72·6 ! .......... ..... ................... . 

.. .. .. .. .. .. .. .. .. .. .. .. +59·8 t . .. . .. .. .. .. .. .. .. .. .. .. +67 ·2 t . . ........ .. 
-71·2 ! -66·5 t .. .. .. .. .. .. -92·4 t +41·3 t ...................... .. 

.. .. .. .. .. .. . .. .. .. . .. .. +70·8 t . .. .. .. . .. .. .. .. . .. . .. .. +85·9 t +38 ·1 ! 
-81·1 ! .. .. . .. . .. .. .. .. .. .. .. .. .. .. . . .. . .. . +63·1 t .. .. .. .. .. .. +17·3 t 

.. . .. .. . .. .. .. .. . .. . .. .. .. .. .. .. .. .. -69-8 t +70 ·1 ! .. ...... ......... .. ... .. 

.......... . ' .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. . .. . .. .. + 3·1 ~ 

-77·9 t . .. .. .. . . .. . +59·1 t -81·9 ! +65·4 t ....................... . 
-67·6 ! .. .. . .. . . . .. +63·5 t -71·9 t .. .. .. .. . .. . +78·5 t ........... . 

. . . . . . . . . . . . . . .. . . . .. .. . .. . . . . . . . . . . . . . . . .. .. .. . . . . . +58·9 t ........... . 

.. .. .. .. . .. . . . .. +47·9 t . .. . .. .. .. .. +71·9 ! ....................... . 
-70·7 t -71·3 t +58·7 t -61·0 t +66·8 ! +82·5 t +25·9 t 

.. . . . . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. . .. .. . .. . . .. .. .. .. .. .. +22·8 ! 
.. . .. . .. . .. . .. . .. . .. .. .. .. .. .. -72 ·8 t +52·0 ! .............. .. ....... . 

.. . .. .. . .. .. .. . .. .. . .. . . +58·2 t -85·8 ! .. .. .. .. .. .. .. .. .. .. .. .. +24·2 ! 
-79·6 ! .. .. .. .. .. .. +55·2 ! -75·5 ! +50·4 ! . .. . .. .. .. .. + 5·3 ! 

.. .. . .. . .. .. -57·7 ! .. .. .. .. . .. . .. . .. .. . .. .. +52·6 ! ...................... .. 

.. . .. .. . .. .. .. .. .. .. . .. . .. .. .. .. .. .. -83·5 ! +76·7 t .......... .. 
-67·9 ! -87·2 ! +53·1 ! -76·5 t +40·0 t +80·5 t +15·1 ! 
-75-7 t -87·2 ! +45 ·9 t -70 ·7 ! .. .. .. .. . .. . +86·0 ! .......... .. 
-72-0 ! -62·0 ! +61·2 t -56·9 ! .................... .. ............ .. 

.. .. .. .. .. .. .. .. .. .. .. .. . .. . -75 ·3 ! .. . .. .. . .. .. .. .. .. .. .. .. +15·5 ! 
-63·1 ! -66·3 t +78·4 t -96·0 t ...................... , , .......... .. 
-84·3 ! -62 ·9 ! +51·6 t -68-6 ! +87·4 ! +98·5 t +20·2 ! 

.. .. .. .. .. .. -74·6 t +50-1 t -84·5 t +64·6 ~ +96·4 t .......... .. 

.. .. .. .. .. .. -64·6 ! +48·3 t -96· 1 ~ +61·7 t +92·4 ! ........ . .. . 

. .. .. .. . .. .. -59·5 ! ........ .. .............. .. ................................ .. 
-61 ·9 ! 

- 73.74 - 69·09 + 56·51 - 76·32 + 61·07 + 80·23 + 18·23 
+ 0·12 + 0·05 - 0 ·37 - 1 ·08 - 1·79 - 3·00 - 10 ·31 
+ 0·19 - 0 ·04 - 0· 19 ± 0·00 + 0·18 + 0·07 + 0·07 
- 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 

- 73.7 - 69·4 + 55.7 - 77.7 + 59·2 + 77·0 + 7.7 



4045 ·871 
4063 ·702 
4143·736 
4198·579 
4215·644 
4233·462 
4236·062 
4247·071 
4250·659 
4260 ·694 
4271 ·588 
4290·045 
4308·085 
4325·818 
4352·001 
4374 .974 
4395·202 
4444·066 
4481·454 
4501·371 
4515·508 
4534 ·281 
4549.737 
4583·801 
4572·202 

Weighted 
mean 

Va 
Vd 

Curv. 

Radial 
Vclocity 

ORBIT OF THE SPECTROSCOPIC BINARY BOSS 5996 

MEASURES OF BOSS 5996-Continued 

7882 7890 7898 7905 7921 7922 7923 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

. . . . . . . . .. .. - 45·5 ! .. .. . . . . .. . . .. . . .. .. .. .. +70 ·7 ! +60·0 t ... ... .... .. 

. .. . .. . . . .. . -48·3 ! .. .. .. . . . . . . + 64·5 ! .............. .. ................... . 

.. . . .. .. .. . . -53·3 ! .. .. . .. . .. . . +65·6 ! +60·3 ! +60·6 ! .... .... .. . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . +95·1 ! .............. . .. . ............. . ... . 

- 2·4 ! .. . .. .. . . . . . +30·2 ! +89·9 ! ................... . ........... . .. •\• 
.. .. .. . . . .. . .. . . +23·0 ! +97·3 ! +59·7 ! +92·3 ! ..... .. .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +77·5 t ..... . . . ... . ........... . 
+ 4·6 ! . .. .. . . . . . . . . . . . . . . . . .. . +76·4 ! .... . .. . .................. ... . . .. .. . 
- 13·0 ! . . . .. . . . .. . . . . .. . .. . .. . . . . . . . . . . .. . . +72·9 ! .. ...... ...... ... .... .. ,. 

. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +71 ·7 ! ... . ............ . .. . ... . 
+ 5·2 ! -56·0 t +16·4 ! . . . . . .. . +67·4 ! +57 ·7 ! .......... .. 
- 14·3 ! . . . . .. . . . . .. +20·9 ! +76·9 ! +85·6 ! +81·3 ! .. . . . ..... .. 

.. . . . . .. .. .. . . .. .. .. .. . . .. .. . .. . .. . . +87·6 ! . . .. . . . . .. .. +76·5 ! .. .... . .. .. . 

. . . . .. .. .. .. . . . . . . .. . . . . + 9·5 ! +64·0 ! .... .. . . ............... . ... . . ...... . 
- 11·5 ! -48·6 ! . . . . .. .. . . .. . . . . . . . . .. .. +87 ·0 ! +55 ·2 ! ....... ... .. 
-25·9 ! - 50·9 ! . . . . . . . . .. .. +79 ·2 t +66 ·2 ! +85·7 ! ...... ..... . 
-11·9 ! -50·8 ! +26·1 ! . . . . .. . . .. . +84·7 ! . . ... ... .... .. . . .... .. . . 

. . . . . . .. . . .. -62·5 ! .......... . ........ .. ...................................... . 
-22·3 ! 

-46·3 ! 

-53·5 ! 
- 0·7 ! -49·3 ! 
- 7.9 ! -42 ·8 ! 

- 9·10 - 50 ·65 
- 10·35 - 12·68 
- 0·07 + 0·11 
- 0 ·28 - 0·28 

- 19 ·8 - 63·5 

+37·7 ! 
+38·8 ! 

+47·2 ! +81·5 ! 
+85·1 ! 
+81 ·5 ! 

+16 ·3 ! +67·5 ! +59·6 ~ 

+71·2 ! 
+72·9 ! 

+90 ·0 ! 
+72-7 ! 

+37·6 ! . . ............ . ............. . .... . . 

+ 25·65 + 75·92 + 74 ·09 + 72·17 
- 16·04 - 17 ·13 - 20 · 14 - 20· 15 
- 0·07 - 0·18 - 0·06 - 0· 14 
- 0·28 - 0·28 - 0·28 - 0·28 

+ 9.3 + 58·3 + 53 ·6 + 51·6 

+46·4 ! 

+63·5 ! 

+ 54.95 
- 20 · 16 
- 0 ·22 
- 0·28 

+ 34.3 



90 

À 

4005·602 
4045·871 
4063·702 
4077·632 
4143·736 
4198·579 
4202·139 
4215·644 
4227 ·257 
4233·462 
4236·062 
4247·071 
4250·659 
4271·588 
4290·045 
4294·326 
4325·818 
4340·634 
4352 ·001 
4374 .974 
4395·202 
4481·454 
4501·371 
4534·281 
4549.737 
4572·202 

Weighted 
mea.n 

Va 
Vd 

Curv. 

Ra.dia! 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVA TORY 

MEASURES OF BOSS 5996-Concluded 

7941 7963 7967 7986 7993 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

+69·0 t ........ . .. . 

+47·2 t ........... . 

+81·8 t +92·0 t 
+69·2 t +87·9 t 
+57·3 ! ..... . ..... . 

............... ~ ....... . 

+47·2 t 
+67·1 t 
+57·1 t 
+78·4 t 
+53·1 t 
+52·6 ! 
+48·5 ! 
+66·9 t 
+53·4 t 
+60·7 t 
+63·8 t 

+ 6·3 t ....................... . 
+ 0 ·5 ! ...... . ................ . 

- 0 ·1 t ....................... . 
-49·1 t +14·6 t ........ ...... .. . ..... .. 

+10·8 t ................ . .. .. . . . 

+88·4 t +83·6 t .......... .. ............... . ........ . ...... . ...... .... . ... . . 
+74·5 t +93·9 ! +76·7 ! ............................................... . 
+72·6 t +89·9 t +66·3 t ... ................................ . . .......... . 
+66·2 t +79·1 ! +60·7 ! -41 ·1 t + 8·9 t ....................... . 

.. . . .. . . .. .. . . . .. . . . .. . . +63·7 ! . .. . .. .. .. .. +21 ·6 ! ........... . .. . ........ . 
+54·2 ! .. .. .. . . .. .. +69·9 t -52 ·2 ! + 5·1 t ....... ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . +57·2 ! ............... . .. . ........ . ....... . ... ... .... . . 
+58·8 ! .. .. .. .. .. .. +87·5 ! . . .. .. .. .. .. +20 ·0 ! .... . .................. . 
+82·1 t +77·5 ! +59·0 ! . . . . .. .. .. . . +13·6 t ... . ....... . ....... .. .. . 

. . . . . . . . . . . . +89·3 t ................................................ . ...... .. . . . 
+70·9 ! +91·6 1 +72·7 ! -58·1 t +24·6 ! .. .......... . .......... . 

. . .. .. .. .. .. .. .. .. .. . .. . +48·9 t -38·6 ! .. ........... . ............. ... .... .. 
+53·6 t +78·9 t +68·5 ! -57·5 t .................................. . . 
+72·8 t +76·7 t +62·5 ·! -55·9 t + 3·2 t ...................... .. 
+46·9 ! .. .. .. . . . .. . +70·9 ! -68·9 ! .................................. .. 

+ 66·59 + 86·00 + 63·06 - 52 ·68 + 10 ·76 . . ...... .. . . . . . . . . . . . . . . . . 
- 21 ·92 - 22·56 - 22·67 - 22·21 - 21·77 . . . ...... .. .. . ······· .. ... 
- 0 · 11 - 0·04 - 0·11 - 0·12 - 0·16 . ............ ............. 
- 0·28 - 0·28 - 0·28 - 0·28 - 0·28 . . ........ .. . . ·· ····· ..... 

+ 44.3 + 63·1 + 40·0 - 75·3 - 11·4 
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NORMAL PLACES 

Phase 
from 0-C 0-C 

- Julian Day J.D. Velocity Weight Preliminary Final 
2,421,058 

1 ............. .. ... ...... 2,421,058 0·158 -67·90 1·0 +0·21 +1·41 
2 ...... . ......... .. ..... 058 0·399 -50·07 0·8 -1·65 -0·56 
3 .............. . .... . ... 058 0·498 -34 ·65 1 ·0 +3·02 +3·94 
4 ...... . ........... .. ... 058 0·696 -14·80 1·0 -1·74 -1·35 
5 ........... . .... . ..... . 058 0·825 + 1·30 1 ·0 -2·87 -2·92 
6 ....................... 059 1·064 +35·10 0·5 -0 ·06 -0·56 
7 ... ... ............. .. .. 059 1·278 +59·40 1·0 +1·80 +1·53 
8 ... .. ..... ... ..... . . . .. 059 1·442 +68·25 1·0 +0·09 +0 ·18 
9 ............... . .... ... 059 1·630 +71·70 1·0 +1·03 +1·47 

10 ... . . . ............ ... ... 059 1·808 +61·50 1 ·0 -0 ·97 -0·62 
11. .. . ........... . ....... 059 1·875 +54·50 1·5 -2·33 -2·03 
12 ...................... . 060 2·022 +42·15 1·0 +1·93 +1·54 
13 ........ . . ............. 060 2·251 + 8·90 0·8 +1·94 +0·42 
14 ................ . ...... 060 2 ·461 -21·60 1·2 +3·27 +1·15 
15 ............... . ....... 060 2·810 -62·55 1·0 +1·93 +0·57 
16 ....... . .. ..... . ... . . .. 060 2 ·971 -75·46 1·0 -1·94 -2·45 
17 . . ........... . .... . .. . . 061 3·123 -78·70 1·0 -2·61 -2·32 
18 ..... ..... . ............ 061 3·202 -74·50 1·0 +0·69 +1·37 

1:pv2= 71·0 56·9 

The observations were grouped into eighteen normal places, as given above, and 
from these preliminary elements were obtained by trial. In correcting the preliminary 
elements, Schlesinger's notation and form for the diff erential coefficients were adopted 
and found very satisfactory. The steps in the solution follow. 
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PRELIMINARY ELEMENTS 

p 3·2195 days 
T J.D. 2,421,059·945 
e 0·05 
w = 45° 
K 73·6 km. 

'Y -5·10 km. 
µ 111°·819 

NORMAL EQUATIONS 

17 ·8r -0·278K -0·38271' +4·249e +0·239-r = 1 ·201 
9·899K +1·23271' -0·150e +1·148-r =0·369 

+7 ·90171' -0·454e +7·133-r =6·828 
+2·691e -0·261-r =3·579 

+6·479r =6·134 

T 

e 
71' 
K 

r 

= - 5·210 . dT 0·033 day ± ·064 
= + 2·207 dw 4°·43 
= + 5·688 de 0·0135 
= - 0·04 dK 0·04 km. 

0·27 d-y + 0·23 km. 

FINAL ELEMENTS 

P = 3·2195 days 
T J.D. 2,421,059 · 912 
w = 40°·57 
e ·0365 

K 
'Y 

a sin i 
m13 sin3 i 

(m + m1)2 

73·56 km. 
-4·87 km. 
3,240,000 km. 

·133 0 

±7°· 13 
± ·0067 
±0·45 km. 

± ·064 day 
±7°·13 
± ·0067 
±0·45 km. 

The probable error of a single plate, computed from the residuals which result from 
the above elements, is 2 · 5 kilometres. 

Dominion Observatory 
Ottawa 

May, 1917. 
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ORBIT OF THE SPECTROSCOPIC BINARY 40 AURIGJE 

BY REYNOLp K. YOUNG, Ph.D. 

Forty Aurigœ (a=5h 59m. 6, ~= +38° 29', mag. 5 ·31, type A) was announced as a 
spectro copie binary by Lee in the Astrophysical Journal, Vol. XXXIX, 1914. The 
following discussion of the orbit is based on measures of the three plates given there, 
and fifty-three taken here with a one-prism spectrograph attached to the 15-inch tele
scope. 

TABLE I 

À À À À 

4005·402 4202· 118 4294 ·270 4481 ·462 
4030·766 4215·744 4307·979 4501·503 
4033·092 4233·421 4325·907 4508·455 
4045·974 4236·001 4340·669 4520·430 
4063·706 4250·698 4351·990 4522·909 
4071· 62 4260·579 4395·287 4534· 140 
4101· 91 4271 ·643 4404·928 4549.747 
4143·789 42 2·585 4415·213 4558·990 
4191-612 4290·119 4468·870 4572·143 
4Hl8. 719 4077 ·88il 

Table I gives the wave-lengths of the lines used in reducing the measures. They 
are the same as those found for the binary Groombridge 1149 and seem to suit the present 
spectrum very well. The journal of observations follows in Table II. The re idual 
given in this table under 0-C were determined graphically from the final curve. The 
weights are those used in the least-square solution. 

54043- 1 
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TABLE II 

Phase Primary 'econdary 
Plate Observer* Date Julian Day from 

2,420,462 
Velocity Weight 0-C Velociiy Weight 0-C 

--- --
Yerkes . .. . . . . .. . 1913, Oct. 2 2,420,043. 924 6·124 -58·5 ..... . + 4 +130·8 . ..... +16 

" " 3 44·892 7·092 -35·6 ...... +13 + 92·9 +3 . . ... ..... . ..... 
" " 6 47·897 10·097 +22·8 . . . . . . . . . .. . . . . . . . . . . .. . . . ...... . . . . . . . . . .. . 

6601 y 1914, D ec. 5 2,420,472. 855 10·855 +19·1 . ..... . . . . . . . . . . . . . . . . . ..... . . .. . . 
6606 H " 6 473.753 11·753 +17·9 ...... . . . ... .. . . . .. . . . . . .. . . . .. . . . 
6610 y " 10 477·908 15·908 +21·0 ...... . . . . . . .. . . . . . . . . . . . . . . . . . . . . 
6629 Y-H " 15 482·727 20·727 +21·0 ...... . . . . . . . . . . . .. . . . . . .. . . . . . .. . 
6645 y " 17 484·823 22·823 +20·2 ...... . . . . . . . ...... . .. . ..... ... . . . 
6657 c " 23 490·632 0·352 +21·1 ...... . . . ., .. . . . . . .. . . . . ..... .. . . . . 
6661 y " 25 492·663 2·383 +18·0 ...... . .. . . . . . . . . . . . . . . . . . . . . ..... 
6668 y " 30 497·622 7·352 -42·2 1 0 + 91·1 ! +3 
6673 y " 31 498·719 8·439 + 5·4 .... . . . . . .. . . . . . . . . . . . . . . . . . . ..... -6704 y 1915,Jan. 10 50 ·688 18·408 +20·4 ...... . . . . . . . . . . . . . . . . . . . . . . . . . ... 
6727 y " 23 521·802 3·242 +12·4 . . . . . . ..... . . . . . . . . . . . . . . . . . . . . ... 
6732 y " 24 522·664 4·104 - 9·5 1 + 5 + 72·3 ! +15 
6745 pt " 27 525·755 7·195 -48·1 1 - 2 + 92·4 ! - 1 
6751 y " 28 526·775 8·215 + 3·2 . . . . . . . . . . . . .......... . .. .. . . ..... 
6762 p " 30 528·678 10· 118 +15·2 . . . . . . . . . . . . .......... . ..... . ..... 
6768 C-Pt Feb. 3 532·710 14·150 +25·2 . . . . . . . . . . . . .......... . ..... . ..... 
6806 c " Hl 548·567 1·727 +18·0 ...... . . . . . . . .. . ... . . . . . . .. . . ..... 
6811 p " 20 549·711 2·871 +12·8 . . . . . . ...... . . . . . . . . . . . .... . . ..... 
6814 y " 21 550·597 3.757 + 0·4 ...... . . . . . . . ......... . ..... . ..... 
6884 H Mar. 22 579·618 4·498 -24·8 ! 0 + 75·4 J. +7 • 
6887 y " 23 580·563 5.443 -51·2 1 + 1 + 91·1 ! - 9 
6938 y April 20 608·549 5·149 -42·5 1 +2 + 89·4 ! 0 
6946 c " 21 609·594 6·194 -67·8 ! - 5 +108·0 J. - 6 • 
7226 y Sept. !) 750·864 6·064 -66·4 ! - 3 +109·7 t - 4 
7324 y Oct. !) 780·872 7.792 -26·3 1 +4 + 80·2 ! +6 
7330 H " 10 781·731 8·651 + 6·7 . . . . . . . . . . . . . . . . . .. . . . . . . . . . ...... 
7336 c " 11 782·832 9·752 +13·6 . . . . . . . . . . . . . . . . . . . . . . . ..... ...... 
7374 Y-C Nov. 3 805·747 4·387 -23·7 1 - 4 + 59·9 ! - 4 
7383 y " 6 08·804 7.444 -43·4 1 - 3 + 85·1 ! - 1 
7438 y Dec. 2 834·919 5·279 -48·6 1 - 1 + 93·6 ! - 1 
7439 y " 2 834·957 5·317 -54·7 1 . - 6 +100·2 ! +4 
7441 y " 3 35·625 5·985 -64·6 1 - 3 +116·2 ! +2 
7444 c " 3 835·814 6 ·174 -67·2 1 - 4 +108·6 ! - 5 
7466 H " 30 862·637 4·717 -33·2 1 - 2 + 71·1 ! -4 
7467 H-Y " 30 862·695 4.775 -27·2 1 +5 + 72·5 ! - 4 
7497 c 1916,Jan. 28 891·729 5·529 -49·3 1 +5 + 99·2 ! - 4 
7498 c " 28 91·776 5·576 -54·2 1 + 1 + 95·7 ! - 8 
7524 c Feb. 28 922·.566 8·086 -20·8 ! + 2 + 77·0 t +11 
7·9• c " 28 922·622 ( ·142 -23·2 ! + 1 + 64·4 J. - 3 ù-ù • 
7526 c " 28 922·678 ·198 -23·3 ~ + 1 + 63·7 t - 4 2 

7,576 Y-P :\far. 25 948·520 5·760 -56·0 1 +3 +115·2 ! + 6 
77, 7 y :\ug. 15 2,421,091 ·853 7·693 -34·5 1 0 + 70·3 ! - 7 
7 10 y ~<'pt. 11 118·8-19 6·409 -55·6 1 + 6 +115·4 ! +4 
71'11 y " 11 l l ·896 6·456 -57·6 1 + 4 +117·0 ! + 6 
7873 y Oct. 11 14 ·741 8·021 -25·4 1 - 1 + 5 ·6 ! -10 
7924 y Dc>c. 5 203·670 6·390 -63· 1 - 1 +121 ·2 ! +10 
l'.074 y 1917, Fcb. 27 2 7 .5,53 5.4,53 -50·9 1 +2 + 91·0 ! -10 
8081 y :\1ar. 1 288·497 7.397 -42·0 1 - 1 + 4· ! - 3 
083 y ,, 

1 2, ·f\15 7·515 -43·7 1 - 5 + 7·2 ! +4 
F-0~4 y " 1 288·679 7.579 -39·3 1 - 1 + 82·6 t + 2 

"P= Plaskett; H= Harper ; C= Cannon; P 1= Parker; Y= Young 
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MEASURES OF 40 AURIG.tE 

0001 6606 6610 6629 6645 6657 6661 

4005 . .. .. . . . . . . . +17 ·9 ! +18·9 t +25·6 ! +20·4 t +20·4 ! +25·8 ! 
4024 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +21 ·6 ! .......... .. 
4030 +14·9 t . . . . . . . . . . . . +20·5 t . . . . . . . . . . . . .. . . . . . . . . . . +20 · 1 ! ........... . 
4045 + 5.3 t + 5.3 t +15·1 t +22 ·2 t +11·5 t +19·5 t +16 ·0 t 
4063 +14·5 t +18 ·1 t . . . . . . . . . . . . + 8·2 t +11·8 t +21·7 1 +19·9 t 
4071 . . . . . . . . . . . . . . . . . . . . . . . . +10·2 t . .... .... .... . . .... . ..... . .. .. . . ........... . .. . . 
4077 + 3·8 t +11·9 t +13·7 t . . . . . . . . . . . . +15·5 t +22 ·8 t +15·5 t 
4143 + 8·1 1 +11 ·0 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +16·7 t .. . ........ . 
4202 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +27·4 t +23·3 t 
4215 +11·2 t +14-3 ! . . . . . . . . . . . . +12·2 t +32·7 t +16·3 1 +26 ·7 t 
4233 +12 · 1 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +19·4 t +19·9 t 
4250 . . . . . . . . . . . . . . . . . . . . . . . . +16·3 t . . . . . . . . . . . . . . . . . . . . . . . . +16·3 t + 4 ·8 t 
4260 +11·6 t + 3 · 1 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +30·3 t +21·2 t 
4271 +13·5 t + 3·8 t . . . . . . . . . . . . +23·1 t +23·1 t . . . . . . . . . . . . +16·1 t 
4282 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +25·8 t 
4289 + 7·6 t - 0·2 t +14·2 1 + 4·1 t +14·2 t +27·9 1 +22·8 t 
4294 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +25·1 t ..... .... .. . 
4325 + 4 . 4 t . . . . . . . . . . . . . . . . . . . . . . . . + 17 . 8 t . . . . . . . . . . . . . . . . . . . . . . . . + 17 . 8 t 
4340 . . . . . . . . . . . . . . . . . . . . . . . . + 27·0 t . . . . . . . . . . . . . .. . . . . . . . .. +28·1 t . . ... . .... .. 
4352 + 5·6 t +13 ·7 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +22·8 t +13·6 t 
4404 +13 ·O t . . . .......... . .. .. .... . ............. · .. . .... · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
4415 +18·9 t ...... .... ... . ....... . . .. .... . .... . .. .. . . ...... . ... .. .......... . ... . ... . 
4468 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +25·8 t ... . ..... .. . 
4481 +17·1 1 +23 ·3 t +10·2 t +25·8 t . . . . . . . . . . . . +28· 1 ! +23 ·8 t 
4501 +21·7 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +12·8 t +28·4 t 
4508 +12·8 t ...... ...... ... ... ................. . ......... . . .. . . . ........ . .. ... . . ... . 
4522 + 0 . 2 t + 9 . 2 t . .. . . . . . . . .. . . . . . . . . . . .. . . .. . . . . . . . . + 18 . 2 t . . . . . . . . . . . . 
4534 . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +24· 7 t ...... . .. . . . 
4549 + 2·6 t + 3.9 t +13·0 t +24 ·9 t . . . . . . . . . . . . +19·7 t + 18·3 t 
4572 +26 ·6 t +11·9 t .... ...... ... . ...... . ........ . ........ .. .... . ............ .. . 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

s.1043-2 

+ 11·35 
+ 8·20 
- 0·15 
- 0·28 

+ 19·1 

+ 10·50 + 15 ·75 
+ 7 ·76 + 5.71 
- 0 ·12 - 0·21 
- 0·28 - 0 ·28 

+ 17 ·9 + 21·0 

+ 18·21 + 18·46 + 21·98 + 19 ·98 
+ 3·27 + 2·22 - 0·74 - 1 ·79 
- 0·18 - 0 · 15 + 0·11 + 0·07 
- 0·28 - 0· 28 - 0·28 - 0·28 

+ 21·0 + 20·2 + 21 ·1 + 18 ·0 
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4005 
4030 
4045 
4063 
4071 
4077 
4143 

4198 
. 4202 

4215 
4250 
4260 
4271 
4289 
4308 
4325 
4340 
4352 
4481 
4501 
4522 
4534 
4549 
4572 

Weighted 
mean 

v. 
V& 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 40 AURIG.<E- Continued 

6668 6732 
6673 6704 6727 

Primary Secondary Primary Secondary 

-42·0 t +99·1 ! . .. . . .. . . . . . +46·9 l +35 ·8 ! .. . . . . . ........... . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . + 7. 2 ! + 78. 7 l 

+ 5.3 t +28·4 ! .. ............ . . ... ....... . ...... .. . - 34·6 ! +97·6 J. • 
. . . . . . . . .. . . . . . . . . . . . .. . +21 ·7 t - 0 ·8 l +68·6 l -46·8 l. +80·3 À • • 

-38·9 J. +98·3 J. • • 
-37 ·4 J. +89 ·5 ! 2 + 0·9 t +26·5 ! +21 ·9 ! +14 ·6 ! ..... . .. . . . . 
-30 ·6 J. +98 ·0 À • • 

- 6·8 ! +95·4 l 
-42 ·4 t ....... . .. . ......... . . . .... . ..... . ....... ............ . . . ...... . . ... . .. . . 

. . . . . . . . . . . . . . . . . . . . . . . . +16 ·7 l . . . . . . . . . . . . +36·5 ! 

. . . . . . . . . . . . . . . . . . . . . .. . +15 ·3 t + 26 ·6 ! +28·7 t 

. . . . . . . . . . . . . . .. . . .. .. .. . . . .. .. . .. .. +26 ·4 ! +24·8 t 

. . .. . .. . . .. . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 3 . 2 l + 77 . 6 l 
-34 ·8 ! +99 ·3 l . . . . . . . . . . . . +26·9 t +26·3 ! +13·0 ! +115 ·3 l 
- 34· 8 ! +96·7 t . . . . . . . . . . . . +38 ·1 ! +29 ·4 ! ....... . .............. . . 
-31·6 ! . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +19 · 1 l +97·4 l 

.. . . . . . . . . . . . . . . . . . . . . . . + 5·5 l . . . . . . . . . . . . +22 ·3 ! ....................... . 

. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . +22 ·5 t . .. .. . .. . ... . ...... . ... . 

. . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . +31·9 t +4& ·6 ! ...... ... ...... . ...... . . 

.. . .. . . . . . . . . . . . . . . . . . . . +28 ·4 l +38 ·4 ! +28 ·4 ! ..... . . . ...... . ...... . . . 

.. . .. . . . . . . . . .. . . . . . .. . . .. . . . . . . . . . . +23 ·0 t ..... . .. . ........... . .......... . .. . . 

. . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . +22 ·4 ! .. . ..... . .... . .... .. ....... . ...... . . 

. . . . . . . . . . .. .. .. . . . . . . . . +11 ·7 l +28·6 ! + 28·6 ! ..... . ......... . . . . . ... . 
- 45 ·9 l +97·1 l . +15 ·7 i . . . . . . . . . . . . + 26·2 ! ... . .................. . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +32 ·0 ! ....................... . 

- 37 ·66 + 95· 61 + 10·57 + 30·49 + 28·71 + 7·05 + 88 ·83 
- 4 ·32 4 ·32 4 ·82 - 9· 80 - 15 ·79 - 16·16 - 16 · 16 
' 0 · 10 + 0 ·10 - 0 ·06 0 ·08 - 0·21 - 0 ·07 0 ·07 T 

- 0 ·28 - 0 ·28 - 0 ·28 - 0·28 - 0 ·28 - 0 ·28 - 0 ·28 

- 42· 2 + 91· 1 + 5. 4 + 20 ·4 + 12· 4 - 9 .5 + 72 ·3 
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MEASURES OF 40 AURIG.tE-Continued 

6745 
6751 6762 6768 6806 6811 

Primary Secondary 
À 

4005 -30·9 ! .. . . .. .. .. .. . .. . .. .. .. .. -30·7 1 +55·5 ! +56·3 À +48·7 ! 2 

. .. .. .. . .. .. . .. . .. .. . . .. .. . . .. .. .. .. -33·2 1 ........... . +49·0 ! . ....... . . . . 
4045 -34·6 ! .. .. .. .. .. .. .. . .. . .. . .. . -31·0 1 +40·8 ! +41·2 1 +33·3 1 
4063 - 28·8 ! ................. ~ .. .. .. -32·6 ! .......... .. +40·7 ! . . . . . . . . .... 
4077 -20·1 ! + 94·0 i +10·0 '! -34·7 ! .......... .. +39·3 ! +43·8 .! 

2 

4143 -27 ·7 ! +116·4 i . . . . . . . . . . . . -33 ·2 1 +51·6 ! +43·8 1 +40·0 .! 
2 2 

4198 . .. .. .. . . .. . .. .. .. .. .. .. +20·4 ! . .. .. .. . .. .. +43·5 ! +34·4 .! +37·5 1 2 

4202 . .. . .. .. .. . . . .. .. .. . .. .. .. . .. . .. . .. . -51·7 ! ........... . +46·1 1 . . . . . . . . .. . . 
4215 - 33·6 ! +123 ·0 i .. .. . .. . .. .. -36·8 1 +50·8 ! . .. . .. .. .. .. +50·2 ! 
4233 . . . . . . . . . . . . . . . . . . . . . . . . + 10 . 1 l . . . . . . . . . . . . . . . . . . . . . . . . +39 . 7 ! . . . . . . . . . . . . 
4250 . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. -23·7 ! +34 ·2 ! +49·1 ! +28·5 ! 
4260 .. . .. .. . .. .. . .. .. .. . .. .. .. . . . .. . . .. . -29·7 ! ............ .. ............ .. 
4271 -40·2 l +103·6 l . .. . .. .. .. .. -33·9 1 .. . .. .. . .. .. +39·2 ! +29·6 ! 
4289 .. .. .. .. .. .. .. .. .. .. . .. . . .. . .. .. .. .. -34·9 1 . +55·3 ! +41·3 ! +31·6 1 
4308 . : . ......... +107·4 i ............ -38·9 ! ........... . .............. .... .... .. 
4325 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -13·4 ! ..................... . ........... . . . 
4340 .. .. . . .. .. . . . .. . .. .. .. . . +28·2 ! -48·7 1 +42·8 ! .......... .. 
4395 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +40·1 ! 
4481 .. . .. .. . .. .. . .. . .. .. .. .. +25·8 ! -34·6 1 +42·8 ! .. .. .. .. .. .. +56 ·6 t 
4501 . . . . . . . . . . . . . . . . . . . . . . . . +16·6 t ........................... . ... ... ... . ... . .. . .. . 
4522 -30·7 ! +117·4 t +36·0 t .. .. . ........ .. ............................... .. 
4534 .. . .. .. . .. .. . . .. .. .. .. .. . .. . .. .. .. .. -28·6 ! . .. .. . .. .. .. . .. .. . .. .. .. +30·5 ! 
4549 .. .. .. .. .. .. .. .. .. .. .. .. +26·2 l -24·9 ! .. .. .. .. .. .. .. .. .. .. . .. . +43·3 ! 
4572 .. .. .. . . .. .. .. .. . . .. .. .. .. .. .. .. . .. . -45·3 ! +37·3 ! .. .. . .. . .. .. +49·3 ! 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

540(3-2! 

- 30·20 
- 17·44 
- 0·19 
- 0·28 

- 48·1 

+110·30 + 21·50 
- 17·44 - 17 ·85 
- 0· 19 0·21 
- 0·28 - 0·28 

+ 92·4 + 3·2 

+ 34·16 + 45·76 + 43·31 + 38·60 
- 18·59 - 20·12 - 25·03 - 25·32 
- 0·10 - 0· 18 - O·Oq - 0·21 
- 0 ·28 - 0·28 - 0·28 - 0·28 

+ 15·2 + 25·2 + 18·0 + 12·8 
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MEASURES OF 40 AURIGJE-Continued 

6884 6887 6938 
6814 

Primary Secondary Primary Secondary Primary Secondary 

• Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4005 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -23·8 ! +125·6 t ;_16·1 ! +107·6 t 
4030 ············ +9·2 ! ········ ·· ····· · ···················· -20·1 t ······· · ···· 
4045 +22·2 ! + 1·7 ! . . . . . . . . . . . . -20·4 ! . . . . . . . . . . . . -15·1 ! ........... . 
4063 +11·8 ! - 3.5 ! . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . -16·4 ! +120·5 ! 
4077 +27·4 ! +14·6 ! +125·1 t -21·9 ! +107·7 ! -15·1 t ........... . 
4143 +29·3 ! +10·5 t . . . . . . . . . . . . -18·0 ! +139·6 t -19 ·0 t +116·4 ! 
4215 . . . . . . . . . . . . + 9·2 t + 99·4 t -19·1 1 +122·0 ! ....................... . 
4260 . . . . . . . . . . . . - 7 .5 t +103·0 t -36·2 t + 92 ·4 t -23·5 t + 98·~ t 
4271 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -16·6 ! +124·0 ! ...... . ................ . 
4289 +39·0 ! . . . . . . . . . . . . . . . . . . . . . . . . -17·0 ! +122·4 t -19 ·7 ! +124·5 t 
4325 . . . . . . . . . . . . - 6. 7 t + 90 . 3 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
4340 +32·6 ! . . . . . . . . . . . . . . . . . . . . . . . . -21·1 ! . . . . . . . . . . . . ~11 · 4 ! ....... . ... . 
4415 . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . -23·9 ! +133·2 t . .......... ... ......... . 
4522 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -18 ·0 ! +128·3 t ....................... . 
4549 +22·3 ! . . . . . . . . . . . . . . . . . . . . . . . . -30·2 ! +115·8 ! ....................... . 

·-

Weighted 
mean 

Va 
vd 

Curv. 

Radial 
Velocity 

+ 26·37 
- 25·53 
- 0·10 
- 0·28 

+ 0·4 

+ 4· 13 +104·45 
- 28·50 - 28·50 
- 0·20 - 0·20 
- 0·28 - 0·28 

- 24·8 + 75·4 

- 21 ·95 +120 ·37 - 16 ·92 +114·97 
- 28·84 - 28·84 - 25·05 - 25·05 
- 0·15 - 0·15 - 0·21 - 0 ·21 
- 0 ·28 - 0·28 - 0 ·28 - 0·28 

- 51·2 + 91·1 - 42·5 + 89·4 



4005 
4045 
4063 
4071 
4077 
4143 
4198 
4215 
4236 
4260 
4271 
4289 
4308 
4340 
4404 
4415 
4481 
4549 
4572 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

ORBIT OF THE SPECTROSCOPIC BINARY 40 AURIG1E 

MEASURES OF 40 AURIGJE-Continued 

6946 7226 

Primary Secondary Primary 

-59·1 l +116·5 t -100·7 i 
-49 ·7 l +148·1 l -113 ·9 t 

- 110 ·7 ! 

-42·9 
-31·1 

l 
2 
À • 

+131·5 l - 81·7 t 
+129·4 i - 88·5 t 

-44·4 À 
2 

Secondary 

+75·4 l 
+83·7 ! 

Primary 

-51·7 
-53·2 
-52·8 
-60·8 
-47·5 
-48·8 

7324 

Secondary 

À 
2 . . . . . . . . .. . 
l +43·9 ! 2 

t .... . . . . . . . . 
t ..... . . . . . . . 
À +64·8 ! 2 

t . ....... . . . . 

-32·9 t ..... . ..... . - 97·0 t . . . . . . . . . . . . -51·8 t +56·4 t 
-40·5 t 

101 

7330 

. . . . . . . . . . . . 
-20·0 ! 

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

. . . .. ... . ... 
-21·0 ! 
-17·9 t 

-25·6 ! 
-18·8 ! 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65·9 t ....................... . 

. . .. . . . . . . . . . . . . . . . . . . . . - 87·0 t . . . . . . . . . . . . -51·0 ! . . . . . . . . . . . . -11·2 ! 
-55·1 l ............ - 86·6 t . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . -27·2 ! 

. . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. -53·5 t +46 ·3 t ....... . ... . 
-58·3 l ......... . . . . . . . .. .............. .. ..... . ...... . ... . .................... . 

. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . .. . . . . . . . . . -23·1 t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . -23·9 ! 
-39·2 l +141 ·0 l - 86·0 t +84 ·8 l . ...................... ... ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . - 92·8 t ....... . ...... . ................................ . 
-32·8 t ....... • . .................. ·...... . . . . . . . . . . . . .. ... . . . . . . . . . . .. -18·0 ! 

- 42·46 +133·30 - 94·16 + 81·90 - 53·70 + 52·85 - 20·67 
- 24·79 - 24·79 + 27 ·85 + 27 ·85 + 27·50 + 27·50 + 27·45 

0·23 0·23 + 0·22 + 0·22 + 0 ·07 + 0·07 + 0·21 
- 0·28 - 0 ·28 - 0·28 - 0 ·28 - 0 ·28 - 0·28 - 0·28 

- 67·8 +108·0 - 66·4 +109·7 - 26·3 + 80·2 + 6·7 



102 

À 

4005 
4033 
4045 
4063 
4071 
4077 
4143 
4191 

. 4198 
4215 
4233 
4236 
4260 
4271 
4289 
4308 
4340 
4352 
4481 
4534 
4549 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

PUBLICATIO S OF THE DOMINION OBSERVATORY 

MEASURES OF 40 AURIG.tE-Continued 

7374 7383 7438 
7336 

Primary Secondary Prù:Ilary Secondary Primary Secondary 

-62·0 t +47·9 t -51·3 ! ... ........ . 
. . . . . . . . . . . . -45·8 ! +44·0 t ......... . ......... .. .. .. .... .... . . ............ . 

- 8·0 ! -39·5 t +46·1 t -59·9 ! . . . . . . . . . . . . . -53·2 t + 71·0 t 
-10·8 t . . . . . . . . . . . . +49·6 i -61·3 ! +63·4 t -58·6 t + 76·2 t 

··· ·· · · ·· ········· · ···· · ·· · ···················· ··· · ······ ······ · · ······· +88·1 ! 
-10·9 ! . . . . . . . . . . . . . . . . . . . . . . . . -57·5 ! +78·5 ! -42·0 t + 75·8 t 

. . . . . . . . . . . . . . . . . . . . . . . . +53·7 t -64·3 t +52·2 t . ..... ...... ........... . 

. . . . . . . . . . . . -45·0 t +32·0 t _59:0 t . . . . . . . . . . . . -62·0 t + 82·0 t 
-13·1 t . . . . . . . . . . . . . . . . . . . . . . . . -72·9 ! ................... . ............... . 
-17·9 t -49·8 t . . . . . . . . . . . . -58·5 t +66·2 t -56·3 t + 77·6 t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -52·0 t ........... . 
-13·6 ! . ...................................................................... . 
-19·1 t . . . . . . . . . . . . . . . . . . . . . . . . -68·0 ! +55·3 ! -73·8 t . . . . . . . . .... 
-18·8 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +81·5 t -61·2 t . . . . . . . . .... 
-10·9 ! . . . . . . . . . . . . . . . . . . . . . . . . -62·6 t +59·3 t -70·2 t . . . . . . . . . ... 

-59·0 À .... 2 . . . . . . . . 
+78·0 ! -61·1 t + 83·7 ! 

-52·5 t +108·0 t 
-48 ·5 t +18·7 t -48·8 t + 97·6 t 

- 9.7 t ........................................... . ........................... . 
-15·7 ! .. . . . . . . . . . . . . . . . . . . . . . . -65·6 t . . . . . . . . . . . . -64·3 t .......... .. 

- 13·50 - 45·27 + 38·35 - 63·78 + 64·70 - 57·76 + 84·44 
+ 27·29 + 21 ·67 + 21·67 + 20·64 + 20·64 + 9·67 + 9·67 
+ 0·11 + 0· 13 + 0·13 + 0·05 + 0·05 - 0·20 0·20 
- 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 - 0·28 - 0·28 

+ 13 ·6 - 23·7 + 59·9 - 43.4 + 85·1 - 48·6 + 93·6 



À 

4005 
4033 
4045 
4071 
4077 
4143 
4215 
4236 
4250 
4260 
4289 
4308 
4325 
4340 
4352 
4.395 
4481 
4549 

Weighted 
mean 

Va 
vd 

Curv. 

Radial 
Velocity 

ORBIT OF THE SPECTROSCOPIC BINARY 40 AURIGlE 103 

MEASURES OF 40 AURIGJE-Continued 

74.39 7441 7444 

Primary Secondary Primary Secondary Primary Secondary 

Vel. Wt. Vel. Wt. Vel. Wt. 'Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-75·1 ! 
-75·6 .1 

2 

-80·5 ! 
-56·0 ! 
-S4·4 .1 

2 +106·1 t ................................... . 
-76·0 ! +111·3 ! -93·9 ! + 111·4 ! 

-40·0 ! + 95·0 -82·1 t +107 ·6 ! -84·0 ! ......... ..... ........ .. 
-72·2 t + 78·7 -68·2 ! 

- 63·89 + 91-08 - 73·78 +107·07 - 76·12 + 99.75 ........ .. . .. 
+ 9·65 + 9·65 + 9.33 + 9.33 + 9·24 + 9·24 . ... .. ....... 

0·22 0·22 + 0·12 + 0 · 12 0·08 0·08 ............. 
0·28 0·28 0·28 0·28 0·28 0·28 . ...... .. .... 

- 54.7 +100·2 - 64·6 +116·2 - 67·2 +108·6 



104 

4005 
4030 
4033 
4045 
4063 
4071 
4077 
4101 
4143 
4191 
4205 
4215 
4233 
4236 
4250 
4260 
4271 
4290 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOM! ION OBSERVATORY 

MEASURES OF 40 AURIGJE-Continued 

7466 7467 . 7497 

Primary Secondary Primary Secondary Primary Secondary 

Vel. Wt. Vel. Wt . Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

' 

-19·7 ! +63·7 ! -20·0 t +72·5 l -26·5 l +129·1 ! . . . ..... . .. . 
. . . . . . . . . . . . . . . . . . . . .. .. -20 ·5 ! . . .. . . .. . .. . -34·1 t . . ...... .. ......... .. .. . 
. . ...... .. .. .. .... . . .. ....... . .......... .. .. . ... -42·4 ! . ........ . .... . .. . . , .. . . 

-26 ·2 t +70·1 ! .. .. .. .. .. . . .. . . .. . . . . . . -35·0 t .. . . . . . . .. .... .... .... . . 
-18·9 ! +81·6 ! -23 ·0 ! +72 ·2 ! . . .. .... .. . . +105·5 t ..... ... . . . . • 
-26·8 ! . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 99.9 ! .. . . .... ... . 
-32 ·5 ! + 83 · 1 ! . . . . . . . . . . . . . . . . . . . . . . . . -28·3 ! +121·4 ! ... . . . ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -15·9 ! . ................. . .. . . . 
-17 .9 t . . . . . . . . . . . . -29·0 ! + 67 .7 ! -21 ·3 ! +123 ·8 ! .. . . ... . . .. . 
-36 ·0 t . . . . . . . . . . . . -14·0 ! +72 ·0 ! -30·0 ! ..... .. . .. . . ...... .. ... . 

. . . . . . . . . . . . . . . . . . . . . . . . -36·6 ! ........... . .. .. . .. ......... . .... . .. . ... . . . .. .. . 
. -25·1 ! +92 ·3 t . . . . . . . . .. . . . . . . . . . . . . . . -26·7 ! +108·8 t .. . . .... . .. . 

. . . . . . . . . . . . . . . . . . . . . . . . -25·4 ! ... ... ...... . .. ... ..... . ......... . ..... . ... .. .. . 
+134 ·8 .l. . .. .. ... . . . . 2 

-20·6 ! + 67 ·0 - 9 .5 ! +91·8 ! -35·3 ! +111 ·3 t .... . .. . . . . . 
+109·5 .l. 

2 . . . . . . . . . . . . -34 ·5 t +74·4 .l. . ... +79·7 ! 2 . . . . . . . . 
+ 97·1 ! ..... . . . . . . . -49· 3 .l +71·8 ! -26 ·8 ! + 83 ·7 .!. 2 2 -29·5 t 
+119·7 t .... . .. . . . . . -37·0 .!. 

2 . . . . . . . . . . . . . . . . . . . . . . . . . .... . .. . . . . -32·1 ! 
+ 99 ·8 t . . . ..... . . . . 

.. . . ... . . . . .. ... . . . ............ . .... . . .......... -33·5 t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . -35·6 ! +135 ·2 t . . ......... . 
-37 ·5 t +138·3 t . . . .. . . ... . 

.... . ... .. .. . .......... . ............. . .......... -34·1 t + 116 ·8 t ...... . . . .. . 

- 28 ·74 + 75·50 - 22·75 + 77 · 10 - 31·11 +117·40 ·· · ···· · ... .. 
- 4 ·27 - 4 ·27 - 4 ·30 - 4 ·30 - 17·72 - 17·72 .. .. ......... 
+ 0 ·08 + 0·08 - 0·02 0 ·02 - 0 ·18 - 0 ·18 ........ . .... 
- 0 ·28 - 0 ·28 - 0 ·28 - 0·28 - 0·28 - 0 ·28 ............. 

- 33·2 + 71· 1 - 27 ·2 + 72 ·5 - 49 ·3 + 99 ·2 



ORBIT OF THE SPECTROSCOPIO BINARY 40 AURIG..E 105 

MEASURES OF 40 AURIG..4:-Continued 

7498 7524 7525 

Primary Secondary Primary Secondary Primary Secondary 
À 

4005 -32·9 ! .. .. .. .. .. .. - 4.3 t +108·6 ! + 0·4 t +91·3 ! ........... . 
4030 . .. .. . . . . . .. . . . . . . . . .. .. +15·8 t + 85·8 t + 6·8 t +90·7 t ......... . . . 
4033 . . . . . . . . . . . . . . . . . . . . . . . . - 6 . 1 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
4045 -43 ·9 ! . .. .. .. . . .. . .. .. .. .. .. .. .. .. .. .. .. .. + 9.3 t +93 ·1 t .......... .. 
4063 -39·7 t . .. .. . . . . .. . + 9·0 t + 95·7 t O·O t ...................... .. 
4071 . .. .. . . . . .. . . . .. . .. . .. . . +13·6 t . . .. . .. . . .. . + 8·2 t ....................... . 
4077 -36 ·5 t +115·0 t + 3.7 t . .. . .... ... ................ ..... .............. .. 
4143 -21· 3 t +120·8 t .. .. .. .. . .. . .. .. .. .. . .. . + 6·8 ! .... .................. .. 
4191 -33·5 t +113·0 t .. .. .. .. .. .. .. .. .. .. . .. . +11·3 t ...................... .. 
4215 -37·1 t +118·0 t + 6·1 t .. .. .. .. .. .. + 7·1 t ........ : ............. .. 
4260 -37 ·2 t ....... . .......... . ............. . ....... ... ... . ..... . ..... .. . . .. ... .... . 
4271 -40·8 t +105·2 t +14·0 t +126·9 t ............... .... ............ ... .. 
4290 -30·5 t ...................................................................... .. 
4307 -39·2 t +105·9 t .................. .. ........ .. ................. . .......... .. 
4340 -39 ·1 t +102·2 t .. .. .. .. .. .. .. .. .. .. .. .. - 0 ·6 t ........ . ............. .. 
4351 ............ +131·1 t .. .. .. .. .. .. .. .. .. .. .. .. - 6·8 t ...................... .. 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

- 35.97 +113·90 
- 17·74 - 17·74 
- 0 ·21 0·21 
- 0·28 - 0·28 

- 54·2 + 95.7 

+ 6·47 +104 ·25 + 4·15 + 92 ·00 ............. 
- 26·93 - 26·93 - 26·94 - 26·94 . .. .......... 
- 0·07 - 0·07 - 0·14 - 0·14 .... .... .. ... 
- 0·28 - 0 ·28 - 0·28 - 0·28 ...... ..... .. 

- 20·8 + 77·0 - 23 ·2 + 64·4 



106 

4005 
4030 
4033 
4045 
4063 
4077 
4143 
4191 
4202 
4215 
4233 
4250 
4260 
4271 
4289 
4308 
4325 
4340 
4352 
4395 
4481 
4501 
4515 
4534 
4549 

Weighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 40 AURIGlE-Continued 

7526 7576 7787 

Primary Secondary Primary Secondary Primary . Secondary 

Vel. Wt.. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

+ 0. 9 ! + 81·6 l 
+ 5 .4 . t + 84·3 l 
+ 7.3 t ........... . 

-32·5 t +143·6 i -63·9 t ...... .......... ..... . . . 
-30·6 ! 
-32·9 ! 
-28·8 ! +160· 1 i -74·6 t +47 ·2 t ........... . 
-34·7 ! +108·2 t -50·3 ! +52·1 l ........... . 
-32·9 ! +121·4 t ............ ....... ..... .... ....... . 
-19·3 ! +149·4 t -50·6 t ....................... . 
-21 ·5 ! 

. . . . . . . . . . .. .. . . .. .. . . . . . . . . . . . . .. . . . . . .. . .. .. . . -67·1 t +48·5 l ........... . 

.. . . . . .. . . . . .. . . . . . . .. .. -26·7 ! . . ... . .. . .. . ......................... ... .. . ... . . 

.. . . . . .. . .. . . . . . . . . . . . .. -22·9 t . .. .. . . . .. .. -49·1 t ....... ........ ..... .. . . 
+ 1·1 t .................................................................... : .. . 

.. .. .. .. .. .. .. . . . .. . .. . . -29·8 ! . . .. . . .. .. .. -55 ·0 t +53·9 l ........... . 

. . . .. .. . .. .. .. .. . .. . .. . . -17·2 t ............................................... . 

. . .. .. .. . . . . . . . . .. . . . .. . -27·2 t .. . . . . .. .. . . -79·3 t ....................... . 

.. .. .. .. .. .. .. .. .. .. .. .. -23·7 t ..... ... ............... . ... . .............. .... . . 
0 . 0 t + 85 . 0 i . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 

+19·8 t +109·0 i ....................................... .. . . ................ . 
- 5.7 t + 95·8.... -33·7 ! +159·7 .l ................. .... ....... . .... .. . 

. ............. . . . ................... +161·3 i -31·6 t ........ .... ........... . 

.. .. .. .. . . . . . . .. .. .. .. . . -18·2 ! .. .. .. . . .. . . -70·3 t +35 ·8 l ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -34·1 t ....................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -66·4 ! .................. ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -41 ·4 t .......... . ............ . 

. .. . . .. . . . .. . .. . . . . . .. .. -24 ·9 t +150·9 l -69·3 t .................... 1 ~ ••• 

+ 4·11 + 91·14 - 26·91 +144·32 - 57·36 + 47 ·50 ... .. ........ 
- 26·95 - 26·95 - 28·73 - 28·73 + 22·86 + 22·86 . ... ......... 
- 0·20 - 0·20 - 0·10 - 0·10 + 0·24 + 0·24 ... . ........ . 
- 0·28 - 0·28 - 0·28 - 0 ·28 - 0 ·28 - 0·28 ..... .. ...... 

- 23·3 + 63·7 - 56·0 +115·2 - 34.5 + 70·3 



4045 
4063 
4071 
4143 
4198 
4215 
4233 
4236 
4250 
4260 
4271 
4289 
4325 
4340 
4351 
4395 
4481 
4501 
4549 
4572 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

ORBIT OF THE SPECTROSCOPIC BINARY 40 AURIG...E 107 

MEASURES OF 40 AURIG.iE-Continued 

7810 7811 7873 

. 
Primary Secondary Primary Secondary Primary Secondary 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt . Vel. Wt . 

. . . . . . . . " . . ..... " .. . .. - 82·1 t +113·4 t -58·3 t +28 ·3 i ......... . . . 
-89 . 6 ! + 69 . 2 i . " . . . . . " " " .. " " " " . . " " " " " . " ... " " . . " .. " . . . .. . 

.... .. .. "" ....... . .. .. ............ . ........... -54·9 t +28·1 i . . ..... . ... . 

............ + 83·6 t - 71·8 t + 91·3 i ................................. .. . 
-82·0 ! . .... . .. . .... ........................................... . ........... ... . 

... " .......... " . . . . . . . - 78. 7 ! + 70. 3 i . " .. " . .. . . . . ........ " ... " . ..... . 
-86·4 t ........ .. .... ... ............................. . ....... .......... .. . . . . . . 
-88·6 ! + 81·9 l ........ . . . ... . ... ... ........ ....... " " "" ..... .......... . 

" .. " ........ ... " . " " -100. 8 t ... " ..... " ........ " ..... " " . " ............ .. 
-78·3 ! + 88·6 t - 83·6 t ... "." "" -54· 5 t +40·7 l ... .... .... . 
-80·5 ! ........ .. : . - 90·2 ! ............ -36·8 t . ........... . ......... .. 
-98·7 t + 96 ·2 i - 92·3 t +87·8 l -51·3 t +45 ·4 i ........... . 

......... . . .... . .... . .. . - 88·0 t . . ... .. ... ........ . ... ............ . .... . .... . .. . 

.. " . .. . " .. " .. .. .. " " - 88 . 0 t + 73 . 1 i . .. . . .. . . . .. . .. " " . " .. . " .. . . . . . . 
"...... .. .. + 92 ·5 i - 76·6 ! + 60 ·6 t .......... .... ... . .. .. ... .. ....... .. 
.. ......................... . .. ... . .. + 79.5 i .................. . .. . . ... . ...... . 

-70·3 ! +103·7 i - 97.4 t +104 ·3 t . -59·1 ! +15·1 i ..... . ... .. . 
-81·4 ! + 76 ·7 ........ . ............ . ............................. . .. . ........ . 

+ 87·5 i - 75 ·8 ! + 96· 8 t .......... .... ..... .. . ............ .. -86 ·3 1 
2 

-77·6 ! 

- 83·61 + 87·30 - 85·61 + 88·93 - 52·48 + 31·52 ...... . . ..... 
+ 28 ·13 + 28·13 + 28·20 + 28·20 + 27·18 + 27·18 . ...... . .... . 
+ 0·20 + 0 ·20 + 0·13 + 0· 13 + 0 ·21 + 0·21 . . ······ ..... 
- 0·28 - 0 ·28 - 0 ·28 - 0·28 - 0·28 - 0 ·28 .. ····· . ..... 

- 55·6 + 115 ·4 - 57·6 +117·0 - 25 ·4 + 58·6 
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MEASURES OF 40 AURIG..E-Continued 

7924 8074 8081 

Primary Secondary Primary Secondary Primary Secondary 

4005 -73·0 t . . . . . . . . . . . . -22·2 t +113·2 t -14·1 t +113·2 l ........... . 
4030 -61·4 t . . . . . . . . . . . . -26·2 t .................. . ... ......................... . 
4033 ............ +121·6 i -29·4 t ............................................... . 
4045 -71·8 ! +126·8 t -27·5 t +116·2 l -16·8 t +125·5 t . . ..... .. .. . 
4063 -73·9 t . . . . .. .. .. .. -21·7 t +105·5 l ................................... . 
4071 .. .. . . .. . . .. .. .. . . .. . . . . -13·6 t +118·5 l - 8·6 t +129·5 l ..... .... .. . 
4077 .. . . .. . . .. . . -23·7 t +115·5 t - 4·6 t +112·2 t ........... . -73·0 t 
4143 +105·9 l -17·9 t +127·6 l ...... ........ . ......... ........ ... . -66·7 t 
4198 .. . . . . .. . . .. -12·1 t ............ ... ................................. . -75·8 t 
4215 .. . . . . .. .. .. -31 ·8 t +120·5 l ................................... . -62·0 t 
4233 .. .. . . .. .. .. -13·5 t . . . . . . .. .. .. -18·0 t +115·5 t ............ ' -65·4 t 
4236 +114·7 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . -66·8 t 
4250 .. . . . . .. . . . . . .. . . . .. .. .. . . . . . . .. .. . . -20·6 t + 92·4 l .......... .. -82·2 t 
4260 . . . . . . . . .. .. .. . . . . .. . . .. -23·9 t +119 ·0 t -25·5 t + 96·8 l ........... . 
4271 . .. . .. .. .. .. . . . .. . .. .. .. -27 ·9 t +116·0 t -22·5 ! +105·6 t ........... . 
4289 -73·9 t + 94·0 t -31·6 ! .. . . .. .. .. . . -19·0 î ....................... . 
4308 -89·5 t ................................................ +108·1 l ... ........ . 
4325 -65·9 ! +104·5 l .. .. . . .. . . . . . . . . .. . . .. .. - 2·8 t +106·6 l ........... . 
4351 -71·8 ! +105·3 l .. . . . . .. .. . . . . . .. . . . .. . . - 9·1 ! +129·1 i .. ........ .. 
4481 -75·1 î +124·0 t .. .. . .. . .. .. . .. . .. .. .. .. -13·8 t ....................... . 
4549 -70·9 ! +123·4 i -32·8 t +130·5 t -15·7 ! .. .. ........... ........ . 

Weighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velocity 

- 71.71 
+ 8·04 
+ 0· 12 

0·28 

- 63·8 

+113·35 - 23·72 
+ 8·04 - 26·88 
+ 0·12 - 0·06 
- 0·28 - 0·28 

+121 ·2 - 50·9 

+118·25 - 14·70 +ll2·25 ........... .. 
- 26·88 - 27·22 - 27·22 . ......... ... 
- 0·06 + 0·04 + 0·04 ............. 
- 0·28 - 0·28 - 0·28 . ..... ..... .. 

+ 91·0 - 42·0 + 84·8 
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MEASURES OF 40 AURIGIE-Concluded 

8083 8084 

Primary Secondary Primary Secondary 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-----1---1--1---1--1----1--1---1--1----1--------------

4005 
4045 
4063 
4077 
4143 
4198 
4215 
4271 
4289 
4308 
4325 
4340 
4481 
4549 
4236 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

-14·1 
-14·2 
- 0·9 
-19·2 
-14·0 
-31·4 
-20·0 
-14·5 
-13·6 
-14·3 

! 
! 
! 
! 
! 
! 
! 
! 
À 
2 

.!. 
2 

+104·7 l 
+104·3 l 
+113·6 l 
+111·9 l 

+117·5 l 
+133·0 l 
+111·0 l 
+112·5 t 

-19·7 ! ......... . .. 

- 16·00 
- 27·23 
- 0·15 
- 0·28 

- 43.7 

+114 ·81 
- 27·23 
- . 0·15 
- 0·28 

+ 87·2 

- 8·8 ! + 92·8 l ........ . ...... . ............ ...... .. 
-18·6 ! +110·0 l ................. .... ... .. ..... . ... . 
- 2·7 ! 
+ 3·6 ! 

-29·3 .!. 
2 

-18·0 1 
2 

- 5·9 .!. 
2 

-12·0 J. 
2 

-30·9 1 
2 

-20·7 1 
2 

- 2·3 1 
2 

- 7.5 ! 
- 5·2 À 

2 

- 8·3 ! 

- 11·54 
- 27·24 
- 0·22 
- 0·28 

-39·3 

+117·8 t ....... .... .. ... ....... ..... ....... . 

+128·3 t 
+111·5 i 
+110·0 l 
+113·5 t 
+ 98·4 t 

+109·5 i ........... .. .. . ...... ...... . . .. ... . 

+110·30 
- 27·24 
- 0 ·22 
- 0·28 

+ 82·6 
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In the majority of the early plates the lines are single, for the shape of the velocity 
curve is such that plates taken at random stand about one chance in seven of showing 
the two components far enough apart to be resolved on one-prism spectrograms. The 
character of the velocity curve was suspected from the :first few plates and as soon as 
the period was approximately determined, a few exposures were made with the slit of 
the .spectrograph narrower than usual in an attempt to see whether the two components 
could be resolved in the interval, phases twelve to thirty days (cf. curve). This attempt 
was unsuccessful and so the observations thereaf ter were confined in general to the narrow 
limits, phases from two to eleven days. 

The problem of determining satisfactory elements presents some difficulties. 
Ordinarily when two sets of lines are visible on the spectrograms, it is possible to make 
use of the plates taken near the crossing points of the two curves. Plates were taken 
at these points and were useful in finding the preliminary elements, but they were not 
included in the final solution because the shape of the radial velocity curves before and 
after crossing are very diss.imilar. The result is that the final elements rest upon measures 
of plates where only the two spectra are visible. There can be no doubt that much more 
determinate elements would result with higher dispersion, but the final elements given 
are believed to be fairly accurate. This belief is founded not only on the small probable 
errors, which the least-square solution assigns to the results, but also on the disposition 
of the velocities where the spectrograms show single lines. 

The observations where both components were visible were :first grouped into normal 
places. 
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NORMAL PLACES 

Primary Secondary 
Phase 

Julian Date from J. D 
2,420,462 

Velocity Weight (0-C), (0-C). Velocity Weight 

1. . ... . . 2,420,466. 245 4·245 -16·60 ·8 +2·52 +1·76 + 66·1 ·4 
2 .. . .... 466·696 4·696 -29·10 1·0 +1·43 +0·71 + 72·5 ·5 
3 . . .. ... 467·214 5·214 -45·60 ·8 -0·40 -1·04 + 91·5 .4 .. 

467·404 5·404 -52·30 1·2 -1·86 -2·46 + 94·1 ·6 4 ... . .. . 
5 . . ... . . 467·622 5·622 -53·20 1·2 +2·63 +2·13 +103·4 ·6 
6 ....... 468·011 6·011 -65 ·20 ·6 -3·12 -3·35 +114·0 ·3 
7 .. . .. .. 468·166 6·166 -65·20 ·8 -2·33 -2·27 +114·0 .4 
8 .. . ... . 468·418 6·418 -59·00 1·2 +2·82 +3·28 +117·9 ·6 
9 .. .. ... 469·213 7·213 -42 ·00 1 ·2 +2 ·42 +4·12 + 92·1 ·6 

10 ....... 469·484 7·484 -42·10 1·6 -5·44 -3·48 + '84·9 ·8 
11 . . .. . . . 469·742 7·742 -30 ·40 0·8 -0 ·90 +1·22 + 75 ·2 ·4 
12 . . . .... 470·094 8·094 -23·60 1 ·0 -3·05 +0·85 + 64·5 ·5 

The relation 

'Y(m1 +m2) =m2 V1 +mi V2 

was transformed by putting k=mi/m2 and y=î'(l+k) so that it becomes 

y= V1+kV2 · 

(O-C)1 

+4·48 
-3·03 
-1·92 
-5·72 
-2·99 
-0·01 
-0·98 
+4·21 
-0 ·37 
+1 ·90 
+0·92 
+1·14 

111 

(0-C), 

+6·26 
-1·28 
-0·22 
-4·04 
-1·45 
+1·13 
-0·06 
+4·62 
-1 ·51 
+0·40 
-0·77 
-0 ·68 

The twelve normal places for V1 and V2 give twelve observation equations to determine 
y and k. This solution was made and gave 

k = 0. 828 y= +31 . 56 
or 'Y = + 17 · 2 kilometres. 

The normal places and the individual observations, where the two components were 
not separated, were now plotted on cross-section paper as in the radial velocity curve. 
The value of w was assumed to be 180° for the primary curve, (i.e.) the one showing the 
smaller amplitude. The determination of e was made by trial. It is an easy matter 
with King's graphical method to try any given set of elements and as w is already assumed 
known, the only remaining elements that need to be varied are K and e. 

The following elements were selected. 
P 28·28 days 
T J. D. 2,420,468·20 
e 0·56 

180° 
+ 17·2 km. 

11·49 km. 
+ 52·31 km. 

51 ·41 km. 
62 ·70 km. 
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The residuals which result from these elements are given under the heading (0-C)1 

in the table of normal places. In making a least-square solution, all the elements save 
P :were included and the elements of both curves carried at the same time, so thàt the 

· twelve normal places yield twenty-four observation equations. The results of the fainter 
. component were given half the weight assigned to the primary. 

OBSERVATION EQUATIONS 

-. 
X y z u V w -n Weight 

' 
' 

' 

l. .. .. .... . .... .. 1 - ·708 0 +1·015 - ·508 + ·596 -2·520 ·8 
2 ................ 1 - ·930 0 + ·912 - .477 + ·695 -1·430 1·0 
3 ...... . ......... 1 -1·216 0 + ·496 - ·388 + ·725 + ·400 ·8 
4 .. .. ..... ...... ._ 1 -1·318 0 + ·260 - ·336 + ·680 +1·860 1·2 
5 ................ 1 -1·422 0 - ·038 - ·260 + ·572 -2·630 1·2 
6 .. .... ......... . 1 -1·.544 0 - ·452 - ·091 + ·219 +3 ·120 ·6 
7 ................ 1 -1 ·560 0 - ·512 - ·016 + ·040 +2·330 ·8 
8 ................ 1 -1 ·539 0 - .434 + ·105 - ·251 -2·820 1·2 
9 . . ......... .. ... 1 -1·200 0 + ·529 + ·395 - ·729 -2·420 1 ·2 

10 .. ........ .. .... 1 -1·050 0 + ·780 + ·448 - .727 +5·440 1·6 
11. .. ........ . ... . 1 - ·910 0 . + ·928 + ·482 - ·689 +0·900 0·8 
12 .... ... ...... .. . 1 - ·736 0 +1·009 + ·506 - ·611 +3·050 1·0 
13 . ..... .......... 1 0 + ·708 -1 ·238 + ·620 - ·727 -4·480 .4 
14 ...... .. ....... . 1 0 + ·930 -1·112 + ·582 - ·848 +3·030 ·5 
15 .... ............ 1 0 +1 ·216 - ·605 + .473 - ·885 +1·920 .4 
16 ...... . ....... .. 1 0 +1 ·318 - ·317 + ·409 - ·830 +5·720 ·6 
17 ................ 1 I 0 +1·422 + ·046 + ·317 - ·698 +2·990 ·6 
18 ....... .. ....... 1 0 +1·544 + ·552 + ·111 - ·268 +0·010 ·3 
19 ................ 1 0 +1·560 + ·625 + ·020 - ·049 +0·980 ·4 
20 ........ .. ...... 1 0 +1·539 + ·529 - ·127 + ·306 -4·210 ·6 
21. ........ . ...... 1 0 +1·200 - ·645 - ·481 + ·889 +0·370 ·6 
22 ................ 1 0 +1·050 - ·951 - ·547 + ·887 -1·900 ·8 
23 .... . ........... 1 0 +0·910 -1·132 - ·587 + ·840 -0·920 .4 
24 ................ 1 0 + ·736 -1 ·231 - ·617 + ·746 -1·140 ·5 
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Where x =d'Y 
y =d& 
z =dK2 
u =de 
v =lOOdw 

w 
100µ dT 

The normal equations are 

18·300x -14·362y +7·180z +1·881u +0·091v -0·034w +7·222=0 

Wb en ce 

+17·876y O·OOOz -3·882u -0·049v -0·306w -5·231=0 

X = 
y 
z = 
u = 
V = 
W = 

+8·933z -2·367u -0·030v -0·189w +2·798=0 
+9·6Q7u +0·978v -1·485w +6·571=0 

+3·031v -4·774w +9·460=0 
+7 ·809w -14·932=0 

- 0·293 or d'Y = -0·29 km. 
- 0·030 dKi= -0·03 km. 

0·186 dK2= -0·19 km. 
- 0·380 de = -0·0038 
- 2·808 dw = -1°·60 
+ 0·116 dT = + ·003 day 

and the final elements with their probable errors become, 

P =28·28 days 
T =J.D.2,420,468·197 
e = 0·556 
Wi =178°·41 
W2 = 1°·60 
Ki =51·38km. 
Kz =62·51 km. 
'Y = +16·91 km. 

ai sin i = 16,550,000 km. 
a2 sin i=20,140,000 km. 
mi sin3i = 1 · 354 O 
m2 sin3i = 1·113 O 

Dominion Observatory 
Ottawa 

May, 1917. 

± ·005 (estimated) 
± ·088 day 
± ·0065 
± 3°· l 
± 3°· l 
± 1·50 km. 
± 1·64 km. 
± 1·83 km. 

113 
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ORBIT OF THE SPECTROSCOPIC BINARY 29 CANIS MAJORIS 

BY W. E. HARPER, M.A. 

This star (a= 71i 14 m, ô = - 24 ° 23 ', vis. mag. 4 · 77) was announced as a spectro
scopie binary* by Professor Frost, director of the Yerkes Observatory, in March, 1906. 
His re ults depended chiefly upon H'Y and the helium line X 4471, and the four ob ervations 
gave a range in velocity from - 3 to - 243 km. per second. 

In Harvard Circulars Nos. 16, 17 and 32, Professor E. C. Pickering called attention 
to the presence in the spectrum of the lines characteristic of the star f Puppis. Miss 
Cannon has made it the typical star of Class Oe, and a detailed description of its spectrum 
may be had in Harvard Annals, Vol. XXVIII, pages 148-150. It will suffi.ce here 
to say that, in addition to the regular hydrogen and helium absorption lines and the 
additional f Puppis series of hydrogen absorption lines, there are also emission bands. 
The e in general are not pronounced and, excepting that at X 4688, would not arrest 
the attention in a casual glance at its spectrum. The emission line at X 4633 does not 
show upon our plates, but there does seem to be an emission band stretching roughly 
from X 4647 to À 4669 and this band appears as though broken by absorption. The 
absorption line X 454:2 is flanked by emission not only on the red edge, as Miss Cannon states 
in her description, but on the violet edge as well. Owing to the low altitude of the star 
(meridional altitude 20°) the plates are not of the best, particularly in the violet region, 
and it would be worth while at some observatory in the southern hemisphere, where 
better plates can be secured, to redetermine its orbit. The elements giyen here are 
regarded a provisional only. 

Observations were commenced on the star in Nm·ember, 1915, as it was felt that its 
unfavourable southern declination and poor spectrum \\·ould be offset by the large range 
in velocity. The first plate increased the already large range by showing a velocity of 
recession of 119 km. per sec. and later plates have further increased the range, so that 
now this star, so far as the writer is aware, shows the largest range in velocity of any 
spectroscopie binary yet known. 

In our latitude it is necessary that the star be photographed while near the meridian 
and although it has been kept well in mind during the two sea ons since work was corn-

* Astrophysical Journal, vol. xxiii, page 26.'i. 

54044-1 
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menced, yet only 26 plates have been secured in that time. Many of the e are not of 
the best quality, neverthele s, it is felt that a determination of the star's orbit from them 
will be at least a good approximation. 

The lines used for velocity determination have been the absorption lines given in the 
accompanying table. I t was seen from some of the early plates that the ordinary wave
lengths were not suitable, probably owing to their being flanked with emi ion, and 
arbitrary values were assumed o as to suit the first few plates measured. These Yalues 
have been retained, though better values could have been secured by correcting for the 
residuals given in the table. These re iduals are in the sen e, mean velocity of piate 
minus line velocity. While the region around Ho is generally underexpo ed and not 
the mo t reliable, yet there seems evidence that the wave-length for H 0 mu t be even 
greater than the increased value used in the work. 

4861 ·527 
4713.597 
4543·600 
4471·676 
4340 ·634 
4201·787 
4102·396 
4097·550 

LI ES USED IN 29 CANIS MAJOR! 

No. of Times 
Used 

21 
4 

25 
25 
26 
3 
8 
3 

Weight of 
Lin es 

7 
li 

lOi 
9} 

10 
1t 
2 
! 

Mean N umerical 
Re idual 

22·7 
13·3 
14·6 
15·4 
18·2 
14·8 
21·9 
22·3 

Mean Algebraic 
Residual 

+ 3.7 
-13·3 
+ 2·9 
- 7 .4 
+ 5·8 
- 1·9 
-12 ·6 
- 0·7 
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MEASURES OF 29 CANIS MAJORIS 

- 7418 7483 7505 7513 7518 7540 7543 

À 

Vel. Wt . Vel. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. 

4861 ........ . . . . + 3·2 ! . . .. .... . . . . . . . . . . . . . ... +181 ·6 ! -134·6 t +221·5 t 
4713 . . . . . . . . . ... 33·8 .1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... . . . . . . ....... . ... • 
4543 +82·2 l 5·2 l +126·4 1 -191·8 i 190·8 ! 149·5 ! 233·0 ! • 4471 106·9 .1. 52·0 l 93·3 .1. 167 ·7 i 214·4 ! 120·8 ! 234·5 t • • 
4340 87·3 t 40·6 ! + 51·2 .l -187 .7 i 188·8 .l -169·5 ! +163·3 .1. • 2 • 
4202 +128·5 .1. 32·7 ! 168·6 1 • . . . . . . . . . . . . . ·: ..... . ... 2 . .. . .. .. . . . . . . . . . . . . . . . . 
4097 . . . . . . . . + 9 ·8 .1. +165 ·4 1 . . . . • . ......... . . . . . ....... . ... 2 . ....... . .. . . .... . .. . . . . 

Weighted 
mean +101·22 + 25·36 + 90·30 -182·40 +184·93 -144·86 +217·04 

v. + 17·95 + 0·95 - 9·92 - 12·05 - 12·90 - 15·72 - 17·00 
vd + ·04 + ·04 - ·10 . ·OO - ·03 - ·04 + ·03 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocily +118·9 + 26·1 + 80·0 -194·7 +171·7 -160·9 +199·8 

54004--2 
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MEASURES OF 29 CANIS MAJORIS--Continued . 

7548 7569 7584 7593 7598 7913 7914 

X 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt . Vel. Wt. Vel. Wt. Vel. Wt. 

4861 -165·2 t - 33.4 J. -126·5 ! +187·9 : + 14·7 J. +179·8 l. +222·4 l. • • • • 
4713 172·4 : . . . . . . . . . . . . . . . . . . . . . . . . . .. .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
4543 225·8 t 32·2 î 110·9 t 258·9 .;t 51 ·4 l. 187·9 t 178·8 J. • . . • 
4471 . ....... . . . . 54.4 J. 38·8 ! 247·9 î 33·5 t 183·4 : 199·0 ! 2 

4340 173·8 J. 71·6 t 52 ·5 t 223·4 t + 8·6 t +223·4 t 143·8 l. • • 
4101 126 ·8 l. - 52 ·3 .1. - 57.9 l. . ....... . . . . . . . . . . . . . . . . +186·7 : • • • . . . . . . . . . . . . 
4097 -152·3 .1. +244·3 .l ........ . .. . ... . . . . . . . . . . . . . . • . . . . . . . . .... . . . . . . . . . . . . • . . .. . . . . 

' • 

Weighted 
mean -175·90 - 52·63 - 79·20 +237·56 + 29·05 +197-67 +188·27 

Va - 18·11 - 19·01 - 19·80 - 20·04 - 20·12 + 17 ·04 + 17·04 
Vd - ·02 - ·02 - ·06 - ·09 - ·08 + ·09 - ·04 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial -
Velocity -194·3 - 71·8 - 99·3 +217 ·2 + 8·6 +214·5 +205·0 

• 
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MEASURES OF 29 CANIS MAJORIS-Continued 

7926 7927 7935 7957 7964 7970 7979 

X 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. ,Vel. Wt. 
-

4861 . . . .. . . . . . . . -252·0 .1. - 86·9 .1. -205·5 .1. + 12·0 t . . . . . . . . . . . . -174·1 .1. • • • • 
4713 . . . . . . . . 55·8 â. 178·1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . ... • . . ..... . . . . . 2 
4543 -151 ·5 .1. 271 ·9 ]_ 122·9 ]_ 204·2 t 28·7 .1. - 68 ;4 i 181 ·2 .!. • • • • 2 

4471 181·1 ]_ 230·3 .1. 137·9 .!. 196 ·0 â. 29 ·4 ..._ 101·6 t 180·1 t • • • • • 
4340 -176·3 .1. -227· 1 .1. -119·8 .1. 202·3 t + 31·2 t - 58·6 t -230 ·4 .1. • • • • 
4101 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174·4 i . ....... . . . . . ....... . . . . . ....... . ... 
4097 . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . -151· 9 .1. . ....... . . . . . . . .. . . . . ... . ....... . ... • 

Weighted 
mean -169·63 -245·33 -116·63 -193 ·28 + 33·67 - 77·76 -185·35 

v. + 12·24 + 12·24 + 11·03 + 9.45 + 7.44 + 6·05 + 1 ·75 
vd + ·06 - ·07 ·OO + ·05 ·OO + ·04 - ·04 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity -157 ·6 -233·4 -106·1 -184·1 + 40·8 - 72·0 -183·9 
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MEASURES OF 29 CANIS MAJORIS---Concluded 

7984 8006 8019 8024 8058 
À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4861 - 78·1 1. - 56·6 ! +282 ·5 t -233·5 1. -140 ·0 1. • 2 • . . . . . . . . . . . . . . . .. . . . . . . . 
4543 121·0 l . . . . . . . . . . . . 247·1 l 191·7 t 210·0 l. . . ...... • . . . . . ....... . ... 
4471 135·3 ! 72·6 ! 230·9 ! 159·3 ~ 171 ·8 l. . .. .. . . . • • . . . . . . . . . . . . . . . . 
4340 93·2 ! - 88·8 ! +229·0 ! 213·4 t 180·2 1. • . . . .. . . . .. . . . . . . . . .. . . . . 
4101 -152·2 1. . . . . . . . . . . . . . . . . . . . . -165·5 1. -145·2 l. • . . . . • • . . . ..... . ... . . ... ... . . . . 

Weighted 
mean -116·62 - 72·67 +242·95 -189·96 -169 ·44 . . ............ . . . . . . . . . ... . 

v. + 1 ·39 - 1 ·89 - 5·64 - 6·16 - 10 ·76 .. .. . ...... .. . . . . . . . . . . .. .. 
V4 ·OO - ·04 - ·10 - ·02 + ·02 .. ... ..... . ... . . . . . . . . . .. . . 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 . . .. .......... . .... .. . . ... . 

Radial 
Velocity -115·5 - 74.9 +236·9 -196·4 -180 ·5 . . .. ... . . ..... . . . .. .. .. .. . 

.. 
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YERKES OBSERVATORY MEASURES 

Date Julian Date Phase Velocity Lin es 0-C 

. 
1906 

' 2,417 ,237. 7 42 1·887 Jan. 26 ..... . ................... .. ..... . .... -164 2 +28 
Jan. 29 .. . ...... . . .. ..... .. ...... . ......... . 240·744 0· 496 - 3 3 - 9 
Feb. 12 .. ...................... ... . . .... . . . . 254·653 1·224 -243 4 -61 
Feb. 16 ............... ..... ................ . 258·622 0·800 - 92 4 + 3 

OTTAWA MEASURES 

Absorption Emission 
Plate Date Julian Date Phase 

2,420,000 + Vel. Wt. 0-C Vel. 0-C Character of 
------

1915 

7418 Nov. 17 .. . ............... 0,819·835 3·360 +119 3 +9 
1916 

' 7483 Jan . 13 . .... ... . . . ....... 0,876·676 3·086 + 26 4 - 8 + 62 +28 faint 
7505 Feb. 13 .. . ............... 0,907·674 3·330 + 80 2 -20 +102 +2 poor 
7513 Feb. 20 ................. . 0,914 ·645 1·515 -195 3 +8 -243 -40 faint 
7518 Feb. 23 ..... . . .. ......... 0,917·604 0 ·080 +172 6 +9 
7540 Mar. 5 .... . ............. 0,928· 583 2 ·273 -161 4 -15 -202 -56 
7543 Mar. 11 .................. 0,934·509 3·805 +zoo 4 -12 +169 -43 poor 
7548 Mar. 17 .......... . ... . ... 0,940·550 1·059 -194 4 -36 
7569 Mar. 23 ............ . . . ... 0,946·524 2·640 - 72 4 +4 
7584 Mar. 30 .. .. .......... . ... 0,953·524 0 ·853 - 99 3 +u - 48 +62 pronounced 
7593 April 2 .. . . . ............. 0,956·524 3·853 +217 5 - 2 +zoo -19 
7598 April 3 ...... . .. ., ....... 0,957·519 0·455 + 9 3 -16 
7913 Nov. 21. ......... . ....... 1,189 ·803 4·282 +214 3 + 3 
7914 Nov. 21. .. . . ...... . ...... 1,189·869 4·348 +205 4 + 8 +207 +10 poor 
7926 Dec. 10 .................. 1,208·763 1 ·275 -158 2 +30 -153 +35 fair 
7927 Dec. 10 .................. 1,208 ·826 1·338 -233 3 -39 -192 + 2 fai r 
7935 Dec. 14 . . ................ 1,212·774 0·892 -106 3 +15 - 27 +94 pronounced 
7957 Dec. 19 ............. . .... 1,217·739 1·464 -184 3 +17 -230 -29 poor 
7964 Dec. 25 .................. 1,223· 741 3·073 + 41 6 - 9 - 2 -48 good 
7970 Dec . 29 ... . .............. 1,227 .713 2·651 - 72 3 +3 

1917 
7979 Jan. 10 .................. 1,239. 723 1·481 -184 4 +18 
7984 Jan. 11. ..... ... ..... .... 1,240·702 2·460 -116 5 - 2 
8006 Jan. ·20 . . . . . ........... .. 1,249·696 2·667 - 75 3 - 5 
8019 Jan. 30 ....... . . .. ....... 1,259· 704 3·888 +237 4 - 5 +255 +23 fair 
8024 Feb. 1 ............. ..... 1,261 ·656 1 ·447 -196 4 + 5 -206 - 5 
8058 Feb. 15 ............... . .. 1,275 ·596 2·207 -180 3 + 5 -235 -78 no contrast 

The foregoing tables give the data of the observations and are for the most part 
self-explanatory. The phases are reckoned from the periasti:on passage finally adopted, 
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using the period 4 · 3934 days which was arrived at by a comparison of the early observa
tions with our own. While the velocities were carried through to the first decimal place, 
they are here rounded off as the decimal place has no significance in measures of a spectrum 
of this type. The probable error of an average plate obtained from columns 6 and 7 
of the table is ± 10 · 0 km. per sec. The probable errors of the elements are, happily, 
not of corresponding magnitude, thanks to the large range in velocity. 

While the emission lines have not been used in the determination, they partake 
of periodic displacements due to the star's orbital motion just as do the absorption 
lines. 

The velocities quoted are for the line at the assumed wave-length À 4687 · 536. It 
would seem from an examination of the plates, that the centre of this emission band 
shif ts somewhat to the red when the emission is more pronounced. On only one of our 
plates is the K line discernible, and its position would lead one to expect that it does 
not share the great range in velocity shown by the other lines. 

The twenty-six observations were grouped into ten normal places and after prelim
inary elements were taken, a least-squares solution was carried through giving small 
corrections to these values and with a reduction of 11 per cent. in the value of '1;pvv for 
the normal places. 

These preliminary elements were: 

p = 4·3934 days 
e ·16 
w 40° 
K = 218 km. 
'Y -12·2 km. 
T J. D. 2,417,240·259 

NORMAL PLACES 

Mean Mean Mean Mean 
Phase Velocity We1ght 0-C Phase Velocity Weight 0-C 

1 0·455 + 8·6 ·3 -15·9 6 2·651 - 71 ·2 l·O +4 ·1 
2 0· 872 -102 ·7 ·6 +13·0 7 3·078 + 34 .9 l ·O +5·2 
3 1 ·200 -199·2 ·9 -19·9 8 3·348 +103·3 ·5 -1·2 
4 l ·474 -189 ·8 1 ·4 +11·5 9 3·849 +215·6 1·3 -2·9 
5 2·332 -146 ·9 1·2 - 9·6 ·10 4·390 +191 ·8 1·3 +3·0 
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The Lehmann-Filhés formula was used and making the transformations, 
X Ô-y 

y ôK 
z 
u 

V 

K.ôe 
K.ôw 

K ·µ·ôT 
(1-e2)i 

the observation equations were :-

- X y 

1. ............ 1 ·000 + ·137 
2 ............. 1·000 - ·504 
3 ..... ....... 1·000 - ·778 
4 ............ . 1·000 - ·872 
5 .... ... : ..... 1·000 - ·553 
6 ............. 1·000 - ·268 
7 ............. 1·000 + ·214 
8 ............. 1·000 + ·549 
9 ............. 1 ·000 +l ·060 

10 ............. 1·000 + ·908 

z u V 

-·867 -1·101 +l ·219 
-·836 - ·882 + ·784 
- ·001 - ·529 + .371 
+·626 - ·204 + ·080 
+·584 + ·634 - ·520 
- ·031 + ·817 - ·676 
- ·835 + ·893 - ·821 
-·993 + ·802 - ·832 
+·116 + ·247 - ·408 
+·807 - ·723 + ·834 

From these observation equations were derived the normal equations: 

9·5box - ·088y + ·652z + ·633u ·702v + 2·970=0 
4·925y - ·245z + ·122u - ·026v - 1 ·383=0 

3·657z - ·898u + ·931v - 1 ·360=0 
4· 165u -3·946v +22·165=0 

3·868v -20·494=0 

The corrected elements, with their probable errors, are then the following :-

p 

e 
w 
K 

'Y 
T 

a Slll t 

m1
3 sin3 i 

(m+m1)2 

4·3934 days 
·156 ± ·017 

37°·64 ± 4°·95 
218·44 km. ± 3·14 km. 
-12 · 12 km. ± 2 · 28 km. 
J. D. 2,417,240·248 ± ·061 
13,035,000 km. 

4·58 0 

123 

+ 9·0=0 
-19·5=0 
+16·4=0 
-12·6=0 
+14·0=0 
+ 0·5=0 
- 0·6=0 
+ 4·1=0 
+ 3·2=0 
- 6·2=0 

The curve shown represents the final elements with the observations as grouped. 

Dominion Observatory 
Ottawa 

May, 1917. 
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ORBIT OF THE SPECTROSCOPIC BIN.ARY BOSS 3138 

13Y J. B . CANN'ON, M.A. 

Bos 313 (a= llh 55m.g, o=-19° 6',° mag. 5·28, type B3) was announced 
a spectroscopie binary by Adams from four plates giving a range of 201 km. 
(Astrophysical Journal, Vol. XXXV, p . 176) . The lines of the spectrum are very 
poor, and it. declination being far s~uth, it was difficult to secure good plates, and 
more difficult to secure plates when wanted. The determination of the orbit ,-rns 
based on 31 plate taken in the la t two season . The period being almost 
exactly a day and a half had a tendency to bunch the obsen'ations at certain 
points in the orbit. It will be seen by the Yelocity cun'e, that the residuals of 
the normal places are high at points near the zero velocity line. This is due no 
doubt to the other component, as on se\'eral of the plates there was a suggestion 
of doubling in orne of the lines although never distinctly enough seen to make the 
weaker component measurable. Plate residuals are high, but, considering that on 
some plate the velocities given by the diff erent lines \'ary to the extent of as 
much a 70 km., high residual are to be expected. 

The observations follow; Table I gives Adams' obsen·ations, Table II, the 
Otta\rn observations. The re iduals are from the final curve. 

TABLE 1 

AD.\'.\IS '. OBSER\' ATlO~S 

Date 

1911 , Frb. 7 ·9-11 .. . . . ................................ 

1 

~l ar. 11 · .51 ..... ... .......................... . 
'.\l ar. 24·843 ........... . . ........... . . ........ . 
Aprit 12·ï89 . . . . . ... ....... . . .. ........ . ...... . 

54046-1 

.Julian D:iy 

2,-1 l!l ,Oï."i · O·IO 
Iüï ·S.'i l 
l:W·S-14 
13!)-ïS!) 

+ w 
-1 10 
+ 8.) 
- 21 

lk~idu:1l 

+ l.'l·O 
+ \).;) 
+ ).:.() 
-2().() 
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TABLE II 

OTTAVi'A OBSERYATIOX' 

Pb.te Observer* D<itc Julian Day Phase Weight Velocily Residual 

. 1916 
7523 . H Fcb . 23·760 2,420,917 ·760 O·l 2 3 - 39· +32·2 
7551 c Mar. 17 .719 940·719 0·595 7 +lll·5 +12·5 
7565 c Mar. 22·713 945.713 1·0 0 + 34·4 +12·4 
7572 H Mar. 23·687 946·6 7 0·551 4 + 91·6 + 4·6 
7586 y i\Iar. 30·675 953·675 0·023 6 -124·0 - 1·0 
7595 y April 2·672 956 ·672 0·014 9 -109·9 +14·1 
760 c April 10·656 964·656 0·4 3 6 + O·O +13·0 
76ll c April 14 ·65 96 ·65 1·479 5 -121 ·9 + 4·0 
7615 p April 15·70 969·70 1·026 3 + 5 ·9 +13·4 
7618 p April 19· 680 973·680 0·4 2 + 40·2 +27· 
7625 y May 2·606 9 6·606 1·390 6 -120·7 - 7.7 
7633 H J\.fay 4·60~ 9 8·60 0·386 4 + 30·9 . + 4·9 
7643 H May 8 ·60 992·60 1·379 4 - 1·0 +29·0 
7646 y l\Iay 9·635 993·635 0·904 1 +136·3 +49·3 
7664 H l\lay 24·574 2,421,008·5?4 0·812 2 +125·9 +20·9 -
7677 p l\lay 31 ·611 015·611 0·333 3 - 74·0 -74·0 
7962 c Dec. 19·965 217·965 1·276 6 - 61·9 + 9·1 
7965 c Dec. 25·964 223·964 1·263 6 - 65·1 ± O·O 
7966 c Der. 2 ·963 226·963 1·256 2 - 66·1 - 4·1 

1917 
8015 c Jan. 26·94 255·94 0·179 5 -101 ·3 -26·3 
802 y Feb. 1·823 261 ·823 0·042 3 - 9 +21·2 
8093 C-TI l\lar. 2·734 290·734 0·395 + 57 ·1 +27·1 
8109 c Mar. 12 ·699 300·699 1·341 4 -110·7 -13·7 
8132 c Mur. 30·657 31 ·657 1·262 5 -107·9 -42·9 
8137 c April 3·û8 32"2 ·6 0·7 4 7 +117·3 + 9.3 
8145 c April 16·611 335·611 0·179 6 - 62·2 +12· 
8150 p Apri1 21-660 340·660 0·719 4 + 9 · -20·4 
8153 y ·April 22 ·639 341·639 0·216 3 - 56·7 + O· 
815 ' y April 24·616 343 ·616 0·712 7 + 87· -22 ·4 
< 169 c l\fay 17·579 366·579 1 ·0 t3 6 + 35·1 +15·1 
8171 c '.\fay 18·597 367·597 0·601 3 + 61 ·0 -37·0 

'P=Pbsken; Y = Young; H = ll:irper; C-C:innon 
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'lEASURES OF BOSS 3138 

7523 7551 7565 7572 7586 7595 7608 

À 

Vel. Wl. Vel. Wl. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. 

4481·400 . . . . . . . . . . . . +118·70 ) ........ . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . . . . . . . . . . . . ... • 
4471·676 -70·00 À +10 ·20 .l +60·95 1 - 130 ·20 .l - 99·10 À + 68·35 À • • . . . . . . . . . . . . ' •1 • • 
4388·100 . . . . . . . . .. .. . . . . . . . . . .. + 20·49 t . . . . . . . . . ... . . . . . . . . . . . . -124·40 -~ + 98·00 ) . 

2 • 
4340·634 -40·50 J. + 83·30 1 + 34 ·83 ~ + 85·90 } -129·80 1 -110·60 t + 68·68 t • • • • 
4271·760 . . . . . . . . . . . . . . . . . . . . . . . . + 30·72 } . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... +l17·70 À • • 
4143·928 . . . . . . . . . . .. . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . - 86·00 1. . . . . . . . . . . . . • 
4101·890 +146·40 -108 ·10 J. -121·30 1 + 80·25 J. . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .... • • • 
4026·352 ....... . . . . . +llü · lO 1 + 38 ·35 À + 64·80 . ....... . . . . -101 ·30 À . . . . • • • . . . . . . . . 

Wl'ighted 
mean -55·25 +106·58 +31 ·85 +SU·51 -122·70 -107·13 +86·60 

v. +15·68 + 5·23 + 2·80 + 2·31 - 1 ·09 - 2 ·55 - 6·36 
vd + ·02 ± ·OO - ·01 + ·04 + ·02 + ·02 ± ·OO 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

.• 
Radial 

Vclocity -39·8 +lll·5 +34 ·4 +91·6 -124·0 -109·9 +80·0 

(;4046-2 
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MEASURES OF BOSS 3138-Continurd 

7611 7615 7618 7625 7633 7643 7646 

À 

Vel. Wt. Vd. Wt . Vel. Wt. Vel. Wt. Ycl. Wt . \Tel. Wt. Yel. Wt. 

4471·676 - 153·!)0 1 + 66 .,'j5 l + 81 ·62 À -129·10 _l +28·82 1 - 74 ·61 1 +208·50 1 

• • • 2 • • • 
4388 ·100 - 92 ·90 À -106 ·80 1 

• . . . . . . . . ... . . ...... . ... • . . . . . . . - . ... . . . . . . . . .... . . . ..... . ... 
4340 ·634 -112 ·50 1 +6_8 ·64 ~ +41·78 1 - 59 ·20 1 +66·00 !· -50·30 } +101 ·70 l , .- • • 
4143·928 .. . ....... . . . . . . . . . . . . . . . . + 29·9(\ ! . ....... . . . . . . . . . .. . . . . . . . . . . .. . . .. . .... . . . . • . . . . 

4101 ·890 - 95·10 -'· - 97 .90 } +49 ·98 1 • . . . . . . . . . .. . . . . . . . . . . . . 
' 

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

Weigh.ted 
mean -113 ·38 + 67·94 + 51 ·10 - 104· 42 + 47 ·93 -62 ·45 +155 ·25 

v. - 8· 23 - 8·70 -10 ·50 - 15 ·95 - 16·69 - 18 ·17 - 18 ·54 
vd - ·04 - ·11 - ·09 - -02 · - ·04 - ·06 - · ll 

Cul'v. - ·28 - ·28 - ·28 - ·28 - ·28 - ·2 - ·28 

~ 

R adial 
Velocity - 121 ·9 +58· 9 + 40 ·2 - 120·7 +30 ·!) - 81 ·0 + 136 ·3 



4481 ·400 
4471 -676 
4388· 100 
4340·6a4 
4143-928 
4101· 90 

Weighted 
mean 

v. 
vd 

Ul'V. 

H.adin,J 
Velocity 
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MEASURES OF BOSS 3138-Contüwed 

7664 7677 7962 7965 7966 8015 8028 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt . Vel. Wt. Vel. Wt. Vel. Wt. 

.... . .. . .............. - 76·77 t ... . ............ .. . . ... . .. . ... . ... ... . ....... . 
+ 126·40 -42·96 -109 ·70 t -98 ·00 -112·80 { -158·50 t -137-20 
............ -47·78 ...... . ..... -93·00 ~ - 76·40 { -111·60 . . ...... . . . . 
+195 ·60 t . ...... .. . . . - 50·01 t -89 ·60 ~ ..... . .... . . -108 ·90 -106·80 
. . ...................... -123 -90 } .. . ..... .. ........ .... .... .. . ....... ........... . 
.. .... . . ... . -61·18 i ......... . ...... . ......... . .... . .. . ........ .. .. . .......... . . 

+149·47 -48-72 -90·10 -93·53 -94·60 -126-33 - 122 ·00 
- 23·16 -24·83 +28·47 +28-77 +28-79 + 25·42 + 23-39 

·09 ·15 ± ·OO ·04 ·04 ·14 + ·04 
·28 ·28 ·28 -28 - ·28 -28 ·28 

+125·9 -74 ·0 -61·9 -65 · 1 -66· 1 - 101 ·3 - 98-8 
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MEASURES OF BOss · 3138-ContiniLed 

8093 8109 8132 8137 8145 8150 8153 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4481·400 . . . . . . . . . . . . ... . ... . . . . . -120·70 !. . .... . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . ....... . .. . • 
4471 ·676 +31 ·70 {- -122·30 !. + 99:42 t -59· 95 !. +120·40 .!. -63·45 t • . . . . . . . . .... • • 
4388·100 +43·68 {- .... +119·60 1. + 89·35 l . -45·80 1 . . . . . . . . . . . . . . . . . ... • . . . . .... . . • • 
4340·634 '+52· 02 t -114·20 t - 94·22 1 +127·30 1 -51 ·68 + 94·62 t • • . . . . . . . . . . .. 
4143·928 +45 ·32 t .... .... . . . . -105 ·40 !. +135 ·70 .!. - 70 ·25 . .. ..... . . . . -24·84 t • • 
3933·825 . . . - . . . . . . . . . . . . . . . ~ .. . . . . . . . . . . . . . . . . . . . . . . . . . . -31·22 ........ .... . . . . . . . . . ... 

Weighted 
mean +44·95 -118·25 -106·74 +120·50 -52·96 +101·46 -44·70 

-v. +12 ·38 + 7·76 
~ 

0 ·96 2·92 9· 01 11 ·26 - 11 ·69 - - - -
Vd + ·06 + ·07 + ·06 - ·04 + ·03 - ·09 - ·03 . 

Curv. - ·28 - -28 - ·28 - ·28 - ·28 - ·28 - ·28 

' 

Radial -
Velocity +57 · 1 -110·7 -107·9 +117·3 -62·_2 + 89·8 -56 ·7 



4549·76G 
4481 ·400 
4471·676 
4388· 100 
4340·634 

Weighted 
mean 

v. 
v, 

Curv. 

Radial 
Velocity 
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:MEASURES OF BOSS 3138-Conclitded 

8158 8169 8171 

Vel. Wt. Vel. Wt. Vcl. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

+ 46 ·52 ~ 
+102·70 -} 
+140·30 {
+125·50 t 
+ 88·22 {-

+100·65 
12·55 

± ·OO 
·28 

+ 87 ·8 

+78·93 
+18·19 
+67·30 
+35·45 

+57·47 
-22·02 

·04 
- ·28 

+35 · 1 

{· 
-" • 
J. • 
1 • 

+ 93·18 t 
+108·75 {· 
+ 46·48 t 

+82·80 
-21·40 

·09 
- ·28 

+61·0 

. ...................................... .; ......... , . . 
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The 31 observations were grouped into nine normal places as follows :-

NOR!\IAL PLACE8 

Ko. Julian Day Phase Velocity Weight Rcsidual 

1.. .. . . . . . .. . . . . . . . . . ..... . . 2,421,104·371 1·073 + 38·3 l ·O +12·4 
2 .... . . . . . . . . . .. . . . . . . ..... . 247·304 1·266 - 75·5 2 ·0 - 8·2 
3 . ... . .. ...... .. .. . .. ... . . . .. 078 ·062 1·373 -106·5 l ·4 + 2·1 
4 .... .. . . . .. . . . . . . . . . .. . . 2,420,958·769 0·007 -117·1 2·0 + 7.7 
5 ... . . . . . . . . . . .. . . ... 2,421,291 ·348 0·150 - 84·0 1·7 + 4.5 
G .. .... .. . .. . .. . . . . 091·670 0·244 - 56·8 2·0 -11·8 
7 ....... . . . . . . . . . . .. . ... . . .. 100·780 0·429 + 57·0 1 ·5 +12·7 
8 . . .. . . .. . . . .. . ......... . .. . . . . 026·750 0 ·584 + 95·0 2·0 - 0·2 
9 .. . .•....... . . . . . . . . . . . . ...... . . . . 287·502 0·756 +104·0 1·4 - 6·2 

By using the Mount Wilson observations in conjunction with our own, the period 
was determined with considerable accuracy , viz., 1 ·50307 day . The other elements 
of the orbit were obtained by Dr. King's method. They were :-

K 115 km. 
e ·05 

w 195° 
1' J. D. 2,420,917 · 601 

'Y -1·45 km. 

One l~ast-squares solution was carried through, the value of the period being 
taken as fixed and omitted from the solution. The resulting corrections are 
small, but the value of T,pvv was reduced about 30 per cent. The corrected 
\·alues of the elements are given below with the probable errors appended. 

K 118· 19 km. ± ·80 km. 
e = ·078 ± ·0082 
w 185°·08 ± 9°·54 
'1' = J . D. 2,420,917·573 ± ·038 day 
'Y + 1 · 70 km. ± · 72 km. 
P 1 ·50307 days 

a sin i 

m1
3 sin3 i 

(m +m1 )2 

2,435,000 km. 

0·25 0 

Probnhlc error of i-; inglC' plate 

Dominion Obscrvatory 
Ottawa 

June, 1917. 

± 13 km. 
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ORBITS OF THE SPECTROSCOPIC COMPONENTS OF 20 7r CASSIOPEIJE 

BY W. E. HARPER, M.A. 

This star (a= Qh 37m · 9, ô = +46° 29') was announced as a spectroscopie binary 
by Director Frost of the Yerkes Observatory in Popular Astronomy, vol. 22, page 
12. I t is of photographie magnitude 5 · 2 and type A5 with the spectra of both 
components showing. 

Thirty-four spectrograms of the star have been secured at Ottawa in 1916 and 
1917 with the single-prism spectrograph, whose linear dispersion at /.4325 is 32·1 A 
per millimetre, and from these the orbits of both components have been deter
mined. 

The two sets of lines do not differ greatly in intensity, though the lines of what 
is herein called component I are of slightly better quality for measurement than 
those of component II. In general, ten or twelve lines were measured for each 
component. The wave-lengths used in the reduction were those adapted for stars 
of about similar type, and the elements of the orbit determined from the use of these 
wave-lengths were given at the Albany meeting of the American Astronomical 
Society. Since then, in preparing the work for publication, it seemed advisable to 
revise some of the wave-lengths used, as the algebraic means of their residual veloci
ties were larger than should be expected. When the wave-lengths are so adjusted 
that the sum of their residuals is zero, no great change may be looked for in the 
elements resulting from the revised velocities, but these latter should have a some
what better agreement with the final curve. In the present instance the wave-lengths 
of the hydrogen lines, the magnesium À 4481 and some other principal lines were, 
when revised, all greater than Rowland's or other generally accepted values, and it 
was decided to lower all values so as to bring these particular ones into conformity 
with the generally accepted values. This was equivalent to changing the velocity 
of the system by +3 · 8 km. per second. This is the only difference of any magni
tude, though a few minor changes occur in the other elements principally through 
dropping all lines used less than fÎ\'e tünes. The data of the lines are given in the 
following table which shows the wave-length as revised, how many times the line 
was measured out of a possible total of 63, the total weight assigned to the line, an<l 
the residuals-numerical and algebraic. The latter are tu.ken in the sense, mean 
velocity of plate minus line-Yelocity, and refer, of course, to the re,·ised wave-length ::;. 

54047-1 
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LINES IN 20 7r CASSIOPEilE 

Residual 
1 Residual . 

Wave- n Weight Wave- n Weight 
Length Length 

Numerical Algebraic Numeriral Algebraic 

. 

4583· 760 8 4! 7.9 -0·1 4260·590 10 3! 12·3 -0·~ 
4572·257 10 5 12·3 +0·2 4250·551 20 8! 11·4 +l·l 
4549.743 44 19i 10·8 -0:9 4236·032 21 9i: 9·0 +0 .. 5 
4534·069 8 4! 10·9 -0·3 4233·394 20 8! 8·4 -1·0 
,4481 ·404 50 221 11·3 +0·5 4227 ·211 15 6t 11·0 -1·0 
4415·302 5 21 6·9 +1·6 4215·733 9 31 7·0 -1·7 
4404·780 11 4t 16·3 +0·4 4202· 164 11 41 12·6 +0·8 
4395·069 7 21 7·6 +O ·l 4198·677 15 61 12·6 -1·1 
4351 ·977 21 8t 11·1 -0·5 4143·731 21 10! 9.5 -0·8 
4340·634 47 201 11·2 +0·3 4101 ·898 7 2! 13·2 +0·8 
4325·613 13 5l 8·6 +0·3 4077·716 13 4i 11·6 -0·2 
4307·974 17 7! 10·3 +l·O 4071·817 8 31 13·3 -0·4 
4299·748 1û 7 12·9 +1·9 4063·666 20 9î 9·8 -1·8 
4294·181 10 4! 6·2 +1·2 4045·911 54 25. 7·6 -0·1 
4290·026 25 nt 12·1 O·O 4005·441 ' 22 8 ·2 -O·G 
4271·573 41 17~- 9·8 +0·4 3933·681 6 2! 13·9 -O·G 
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MEASURES OF 20 7r CASSIOPELE 

Component I Component II 

Plate Date Julian Date Phase 

n Wt. Vel. 0-C n Wt. Vel. 0-C 

--. 
1913 

Yerkes July 21 2,419,970·872 ·837 . . . . . . ...... - 97 + 1 . ..... . . . . . . +147 +23 
" Aug. 1 9,981·834 ·015 . . . . . . ...... - 42 +26 . .. . .. . . . . . . + 90 - 2 
" " 4 9,984·786 1·002 + 89 - 1 - 41 +23 . . .. . . ... . .. . ..... . . . . . . 
" Sept. 10 2 14201 021·727 ·626 . . . . . . ...... -112 -14 . ..... . .. . . . +143 +19 

1916 
7823 Sept. 30 2,421, 137. 676 ·978 7 ·22 +103·2 + 7·2 11 ·14 - 73·2 - 2·2 
7831 Oct. 1 1,138·733 ·070 10 ·22 - 55·9 - 5·0 11 ·17 + 72·8 - 2·0 
7837 " 2 1,139·669 1·006 7 ·20 + 86·8 - 1·2 9 ·15 - 65·6 - 2·6 
7843 " 3 1,140·678 ·051 8 ·16 - 50·6 + 6·4 8 ·14 + 85·4 + 4·6 
7848 " 4 1,141·571 .944 7 ·22 +108·2 + 4·0 10 ·14 - 74.7 + 5·0 
7854 " 5 1,142·652 ·061 9 ·17 + 81 ·5 + 4·0 9 ·19 - 56·5 - 3·0 
7857 " 6 1,143-576 ·985 9 ·17 - 70·2 - 1·2 9 ·15 + 96·7 + 2·7 
7869 " 11 1,148·492 ·009 8 ·14 + 78·5 -14·5 6 ·10 - 71·9 - 2·8 
7870 " 11 1,148·549 ·066 10 ·18 + 61·8 -14·6 10 ·16 - 60·0 - 8·0 
7878 " 18 l,155·577 1·202 17 ·36 + 8·0 ...... . . . . . . . . . . . . . .. . .. . . . . . . . . 
7879 " 18 1,155·639 1·264 14 -27 + 14 ·7 ...... . . . . . . . . . . . . . ....... . ..... 
7889 Nov. 4 1,172·523 ·471 15 ·25 - 75·0 - 9·6 10 ·16 + 86·6 - 6·2 
7902 " 20 1,188·454 ·689 7 ·14 -119·6 -16·0 7 ·13 +123·8 - 5·7 
7909 " 21 1,189·522 1·757 15 ·30 +128·2 - 1·6 12 ·22 - 98·0 + 8·6 
7912 " 21 1,189·730 ·001 10 ·19 +106·9 +10·9 9 ·16 - 74·2 - 2·2 
7916 " 22 1,190·541 ·812 16 ·30 - 98·7 + 1·9 14 ·24 +122·6 - 4·0 
7920 " 25 1,193·513 1·820 7 ·12 +117·4 - 7·8 4 ·06 - 78·5 +22·5 
7931 Dec. 14 1,212·548 1·214 21 ·51 + 11·0 .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . 

1917 
7976 Jan. 4 1,233·486 ·548 9 ·20 - 80·5 + 4·0 7 ·17 +121 ·8 +10·8 
7977 " 6 1,235·454 ·552 16 ·30 - 80·0 + 5·0 8 ·15 +110-0 - 1·4 
7978 " 6 1,235·517 ·625 13 ·25 - 93·5 + 3.7 14 ·23 +132·1 + 8·5 
7981 " 11 1,240·519 1·689 11 ·19 +134·7 + 5·0 12 ·21 -112·4 - 5·8 
7982 " 11 1,240-580 1·750 14 ·26 +131-il + 1·3 10 ·16 -112·5 - 6·0 
8004 " 19 1,248-453 1·767 8 ·15 +141·8 +12·2 9 ·16 -110·9 - 4.9 
8007 " 22 1,251·454 ·840 5 ·09 - 90·2 + 7.4 5 ·08 +125.9 + 2·3 
8038 Feb. 10 1,270·473 ·217 18 ·49 + 15 ·2 . . . . . . ...... . . . . . . . . . . . . . . . ..... 
8039 " 10 1,270·521 ·265 16 ·40 + 9·1 . . . . . . . . . . . . ...... . . . . . . . . . ..... 
8069 " 22 l,282·495 .455 10 ·22 - 64·5 - 3·5 10 ·20 + 82·9 - 5·1 
8234 July 22 1,432 ·823 1·512 7 ·13 + 107·1 + 2·7 4 ·06 - 81·4 - 0·4 
8239 " 2-t 1,434·761 1·486 9 ·18 + 97·6 - 0·4 6 · 12 - 65·9 + 9·1 
8240 " 24 1,434·829 1 .. 5,54 8 ·16 +121·2 + 8·0 2 ·03 - 98·5 - 7.5 
8265 Ang. 10 1 ,4.''il ·715 ·7ü3 3 ·05 - 101 ·5 + 2·0 4 ·06 +146·5 + 1U ·5 
8267 " 11 1 ,452 ·683 1 ·731 lO . J;i + 132 ·0 + l·ü 6 · ll - 90·2 +JG·8 
8268 " 12 2' ·121 '453. 738 ·822 7 ·14 -102·4 - 2·8 !J ·18 +135·3 -j 10·0 

54047-1! 
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MEASURES OF 20 7r CASSIOPELE 

7823 7823 7831 7831 7837 7837 7843 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vet. Wt. Vel. Wt. 

4584 . . . . . . . . . . . . -100·8 ! ... .. ... .. .................... . ........... . ................ . 
4549 .. . .. .. . .. .. 73·5 t -58·1 ! +50·1 t .. .. .. .. .. .. .. .. .. . .. . -53·2 ~ 
4534 .. . .. . .. . .. . .. .. .. .. .. .. .. .. .. .. . .. . 57·6 ! ........ ...... .................... .. 
4481 .. . .. .. . .. .. 81·1 ï ................ + 84·0 t -67·9 t .......... .. 
4351 .. .. .. .. .. .. .. .. .. .. .. .. 73.7 t 66·0 t ............................ ... ... .. 
4340 + 81·6 t 92·5 ! 55 ·2 t 79.7 t .... .. . .. .. .. 70·9 ! 75·6 ~ 
4307 .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. 59·8 t 58·7 t 62·0 t 
4300 113·9 t 88 ·0 t .......................................................... .. 
4290 . .. .. .. . .. .. . .. . .. .. . .. . . .. .. .. . .. .. .. .. .. .. .. .. 90·4 t 80·2 t 71·0 t 
4271 59·1 t 81·6 t 76·4 t 74·1 ' t . .. .. .. . .. .. . .. .. .. . .. .. 61·8 t 
4260 91·1 t 72·2 ! 79·2 t 81·1 t ............ ... ................... .. 
4250 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57·4 t ..... ........ .......... . ........... . 
4236 107·9 t .. .. . .. . .. .. .. . .. . . . .. .. .. .. .. .. .. .. 68·1 t .................. .. .. .. 
4233 .. .. .. .. .. .. 59 .4 ! .. .. .. .. . .. . .. .. .. .. . .. . .. .. .. .. .. .. 79.4 ! 46·9 ~ 
4227 . .. .. .. . .. . . .. .. .. .. .. .. . .. .. .. . .. .. .. . .. .. . . .. . .. .. . . .. .. .. 81 ·4 t .......... .. 
4215 .. .. .. .. . .. . .. . .. .. . . .. . -'8·7 t 61 ·4 t .................................. .. 
4202 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22·7 t 
4143 .. . .. . .. .. . . .. .. .. .. .. .. . .. . .. .. .. .. . .. .. . .. .. .. 85 ·7 t 69 ·7 t .......... .. 
4077 .. .. .. .. .. .. . .. .. .. . .. .. 45 · l t 67. 9 t .. .. .. .. .. .. . .. .. .. . . .. . . .. .. .. . . .. . 
4063 . . . . . . . . . . . . 81·7 t 55 . 5 t . . . . . . . . . . . .. . .. .............. . .......... . .... . 
4045 86·1 t 90·9 t 68·0 t 57·0 100 ·6 t 77.3 ! -53·9 t 
4005 + 99·5 ! - 80·3 t -75·8 t +66·8 + 70·8 t -66·1 t .......... .. 

Weighted 
mean + 94.77 - 81·56 - 64·12 + 64·88 + 79 ·20 - 73·22 - 57·63 

v. + 8·61 + 8·61 + 8·22 + 8·22 + 7·87 + 7·87 + 7 .49 
vd + ·06 + ·06 ·03 ·03 + ·05 + ·05 + ·03 

Curv. ·28 ·28 ·28 ·28 ·28 ·28. ·28 

R:.idial 
VelociLy + 103·2 - 73·2 - 55·9 + 72·8 + 86·8 - 65·6 - 50·4 
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4572 
4549 
4481 
4415 
4340 
4325 
4307 
4294 
4290 
4271 
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4101 
4077 
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4045 
4005 

WeighLed 
mean 

v. 
v. 

Curv. 

Radial 
Velocity 
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MEASURES OF 20 7r CASSIOPELE-Continucd 

7843 7848 7848 7854 7854 7857 7857 

Vel. Wt. Vcl. Wt. Vcl. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. WL . 

. . . . . . . . . . . . . . . . . . . . . . . . -123·5 t ............................................... . 
+75·8 t +100 ·4 t 89·1 t +69·3 ï -65·6 i ................ .... .. .. 

.. . . . . .. . .. . 87 . 5 i 83 . 0 ï 63 . 1 t 63 . 7 t - 94. 9 t + 85 . 3 t 

.. . .. . .. . . . . . . . . . . .. . . .. . . . .. . . . . .. . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . .. . . . . . 87·2 t 
69·6 t .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. . .. .. 62·1 t 98·8 t 

. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . .. . 66. 5 t 81·6 t ................... . ... . 
75·8 t .. . .. .. . .. .. .. . .. .. . . .. . .. .. .. .. .. .. .. .. . .. . .. .. 94·0 t .......... .. 
80·8 t .. . ..... . . . .. .. .. .. .. .. . . .. .. . .. . .. .. .. .. .. .. .. .. 69·0 t 84·6 ! 

.. .. .. .. .. .. .. .. .. .. . . .. .. .. . .. . .. .. 78·1 t 63·2 t 87·1 t 82·3 t 
76·7 t .. .. .. .. .. .. 86·0 t .. .. . .. . .. .. 67·3 t 97.7 t .... ...... .. 
71·5 t ............................... ..... . ... . ..... .. .. .... . ..... .. ......... . 
89 . 9 t . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . .. . . . . . . . 100 . 1 t 

.. . .. .. . .. .. . .. . . .. . . .. . .. .. .. . . .. .. . .. . .. .. 69. 7 t 66 · 1 t . .. .. .. . .. .. 
98·3 t 
89·0 t 

113 ·O ! 

+ 84·8 t 114·8 i 
. .......... . + 93·1 t 

+ 78·21 + 101 · 13 
+ 7.49 + 7·15 
+ ·03 + · 18 

·28 ·28 

+ 85·4 + 108·2 

90·2 t 

101·5 ! 
74·8 t 

54.4 t 
63·7 t 

- 75 ·9 t 

- 81·75 
+ 7 ·15 
+ ·18 

·28 

- 74.7 

77·1 t ...... ........ .................... .. 

83·5 
81·1 
81 ·8 

+77·0 

+ 75·01 
+ 6·74 
+ ·06 

·28 

+ 81·5 

56·9 ! 
77 ·1 t 
88·5 t 

28·3 t .................... .. .. 
52·3 t -78·2 i +101·3 t 

-74·9 t .. .. .................. .. 

- 63·03 - 76·48 + 90·43 

+ 6·74 + 6·38 + 6·38 

+ ·06 + · 14 + · 14 
·28 ·28 ·28 

- 56·5 - 70·2 + 96·7 
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MEASURES OF 20 7r CASSIOPELE-Continued 

7869 786!) 7870 7870 7878 7879 7889 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. 

. .. .. . .. .. .. .. .. .. . . .. .. .. .. .. . . .. .. . .. .. . . . .. .. - 1·2 t +34·9 t ........... . 

.. . .. . .. .. .. .. .. .. . . .. . . .. .. . .. . . .. . .. .. . . .. . . . . + 5·8 l +11 ·2 t .......... .. 

.. .. . .. . .. .. .. .. . . . . . .. . .. . .. .. . .. .. . .. . .. .. .. . . + 6·9 l +27 ·8 t -69·8 ! 

.. .. .. .. .. .. .. .. .. .. .. . . +54·4 ! .. .. . . .. .. . . . .. . .. .. .. .. .. .. . .. . .. .. 52·0 t 
+73 ·4 t . .. .. . . . . . . . .. .. .. .. . .. . .. . . . . .. . . . . +18·7 1 · + 9·2 t 79·0 t 

. . . . . . . . . . . . . .. .. . . . .. . . . . . . . .. . . .. . .. . . .. . . . .. . .. . .. .. . . .. . +18·0 t .......... .. 

. . .. . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . + 2·9 ! +38·7 ! 56·9 t 
68·7 t -122·7 t .. .. .. .. .. .. .. .... .. . +19·5 t + 3·0 t 92·9 t 

.. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. . .. . .. . .. .. . . .. . +16·5 t .. .. . .. . . . .. 52·8 t 

.. . .. .. . . .. . .. . .. .. . .. .. 43·2 t -67·5 t + 5·5 l ..... ............... ... . 
. .. . .. . .. . . . . . . . . .. . . . . . . . . . . . . . . .. .. . . . . .. . . .. .. . .. . . .. 56·9 l 

63·5 74·9 t + 2·0 t + 5·2 ! ........... . 89·7 À 67·3 .1. • • 
.. .. .......... . ..... .... +5·5 t +7·4 t 72·3 t 82·2 .1. 72·7 t 2 

56. 1 t .. .. .. .. .. .. .. .. .. . . .. .. 57. 4 l 41 ·4 .1. 74.7 t • 
73·6 .!. . . . . . . . . 2 . . . . 72·1 .1. 4. ......•.... .. .••... ...... .•.•.... .... .•.•. •.... • 

-16 ·9 t 
68·1 i . .......... . 61·2 t - 1 ·4 t +13·0 t 98·0 t 

84·9 t +10·6 t . .. .. . .. .. . . 73 .7 l 
65·1 t 52 . 3 l .. .. . .. . .. .. + 6 . 7 t .. .. . .. . . .. . 

. .. .. .. .. .. .. .. . .. . .. .. +20·4 t ...................... .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 0 ·6 i . . . . . . . . . . . . 66·9 ~ 

78·7 t -57 ·9 l 67·9 t 57·6 t +8·8 t +5·4 t ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. .. . . . . . .. . . .. . . . . . . . . 73 ·3 t 

52·5 t ......... ...... ......... . .......... . 
+79·4 t . ... .... ... . 

73.3 t 
47.5 } 
48·4 53 . 8 ~ + 7 . 4 ~· - 7 . 2 ! 71 . 6 t 

+46·7 -82·6 l .. .. .. .. .. .. + 5.5 ! -66·4 ~ 

+ 74· 13 - 76·30 + 57.47 - 64 ·30 + 6·60 + 13 ·35 - 69·58 
+ 4·46 + 4·46 + 4·46 + 4·46 + 1 ·63 + 1 ·63 - 5·23 
+ ·19 + · 19 + ·15 + ·15 + ·10 + ·03 + ·11 

·28 ·28 ·28 ·28 ·28 ·28 ·28 

+ 78·5 - 72·0 + 61 ·8 - 60·0 + 8·0 + 14 ·7 - 75·0 
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MEASURES OF 20 7r CASSIOPEilE-Continued 

7889 7902 7902 7900 7000 7012 7912 

Vel. Wt. Vel. Wt. Vel. Wt. Vcl. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. 

4- 89 ·2 l .. 
96·3 .!.. • 

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

. . . . . . . . . . . . 
94·6 i 
89·4 i 

109·0 ! 

100 ·9 t 

106 ·7 t 

-143 ·4 t 
101·3 i 
87·9 ! 

114 ·7 ! 

105· 1 ! 
113·0 ! 

+144·7 i 
129 ·3 i 

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

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

140·3 ! 
132·0 l 

130 ·2 l 

119·8 ! 

93·1 l - 94·5 ! +153·2 l 

+162·6 ! 
135·2 .l • 

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

. . . . . . . . .... 
115 ·3 i 
123·9 t 

142·4 t 

163 .7 ~ 

154·4 ! 

133 ·3 ! 

141 ·8 t 
117 ·4 ! 

114 ·9 i 
151 ·4 ! 
133·2 ! 
140 ·6 ! 

+146·3 

-106·4 ! 
142 ·5 l 

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

. . . . . . . . . . . 
96·1 i 
88·4 ! 

88·4 ! 

82·2 t 
58·4 ! 
81·1 ~-

+118 ·7 ! 
106·4 À 

2 

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

133 .3 ! 
128·5 i 

128·3 ! 

-55·8 ) , • 
56·1 À 

2 

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

. . . . . . . . . .. 
49.4 ~ 

75· 1 i 

79 ·0 t 

49·8 { 

. . . . . . . . . . . . 137 .7 i ........... . 
77 . 6 t " " " . . . " . 90 . 3 ! 

"." ". "" 140·0 t 43·0 } 
"""" ".. 114·2 t "." ". "" 

82·1 ! " .... " "" """ .. " . . 
78·5 ! . " .. . . . ..... . ....... " . 

- 72·8 } 
97·6 ! 

+101 ·8 ·~ 

-67·7 { 

+ 72 . 3 l ... " " . . . . . . .. .. .. . " . . " " " " " " " " . " . " " " " " " " .. " . .. " . " . . 

+ 94·4.0 - 108·05 + 135·23 + 14.0 ·24 - 85 ·9G + 119 ·22 - 61. 9'1 
- 5·23 - 11 ·35 - 11 ·35 - 11 ·82 11·82 11 ·82 11·82 
+ ·11 + · 13 + ·13 + ·05 + ·05 · 18 ·18 

·28 ·28 ·28 ·28 ·28 ·28 ·28 

+ 86·6 -119·6 + 123 ·8 + 128·2 - 98·0 +106·9 - 74·2 
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4584 
4572 
4549 
4534 
1481 
4415 
4404 
4395 
4351 
4340 
4325 
4307 
4300 
4294 
4290 
4271 
4260 
4250 
4236 
4233 
4227 
4198 
4101 
4077 
4071 
4045 
4005 

Weighted 
mean 

v. 
v. 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 20 7r CASSIOPELE-Continued 

7916 7916 7920 7920 7976 7976 7977 

Vel. Wt. Vel. Wt. 
1 Vel. Wt. Vel. Wt. Vel. Wt. Vel. \VL. Vel. Wt. 

- 91·3 t +155·3 t ..... , .......................................... -60·1 t 
.. ...................... +148·9 t ........ ................ .... .................. .. 

80·0 t 130·4 t .. .. .. .. .. .. .. .. .. .. . .. . -67·6 i +140 ·4 t 49·9 t 
........ ... ... . ... ...... ... .. ....... . ........ .................. ... ... ,.. 61 ·0 t 

70·9 t 154·5 t ........ .' .... - 41·3 t 42·1 t 157·0 t 58·5 t 
.. .. .. .. . .. . .. .. .. .. . .. . .. .. .. .. .. . . .. .. .. .. .. .. .. . .. .. . . .. . 136·0 t .......... .. 

116 ·0 t 116·2 t .. . .. .. . . .. . .. .. . .. . .. .. 73·6 t . .. .. .. . .. .. 74·3 t 
.. . .. . .. .. .. . .. . .. .. . .. . .. .. . .. . .. .. .. .. .. .. .. .. 36. 5 t . .. .. . .. . .. . 59. 8 t 
. .. .. . .. .. .. . .. . .. .. . .. . 106·8 t .. .. . .. . .. .. 64·9 t 166·9 t .......... .. 

50·2 t 139·6 t .. . .. .. . .. .. 43·1 i 48 ·7 t .. .. . .. . .. .. 75·2 t 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. . .. .. . .. .. .. .. .. .. .. .. 50·4 t 

~~:: : "i26:7 "! "ïc)4:4 "i'• '"'7ô:8 "i' :::::::: :::: :::::::: :::: :::~ : 
............... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 138·6 i ... . . ..... .. 

87·9 t 
86·8 t 

173·1 t .......................................................... .. 
140·4 t 145·0 t -105·4 t 68·0 i 131·6 t 31·1 ! 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43·8 t ....................... . 
94 .3 t 141·4 l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62·3 ! 

127·8 t 137·5 t ........ · ......... .. ........................... .. 
87 ·1 t . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. . . .. .. .. .. .. .. .. .. .. 43 ·0 t 

84·5 t 
104·1 À 

2 

71 ·8 .1. • 144·4 ~ • 
117·5 t 116·0 .1. • 

101 ·7 t 
88·3 ) 

2 +124·9 ~ 
- 95·0 

- 86·41 + 134·98 
- 12·10 - 12·10 
+ ·03 + ·03 

·28 ·28 

- !J8·7 + 122·6 

130 ·8 t 
+135·0 t 

+ 130·78 
13· 14 

+ ·05 
·28 

+ 117 ·4 

- 65·15 
13·14 

+ ·05 
·28 

- 78·5 

41·2 t 

-67·7 t +158·5 t -83·2 t 

57·31 + 144·93 56·65 
22·80 22 ·80 23·01 

·07 ·07 ·02 
·28 ·28 ·28 

- 80·5 + 121 ·8 - 80·0 



4549 
4534 
4481 
4404 
4395 
4351 
4340 
4300 
4294 
4290 
4271 
4250 
4236 
4233 
4227 
4202 
4198 
4143 
4101 
4077 
4071 
4063 
4045 
4005 
3933 

Weigbted 
mean 

v. 
Vd 

Curv. 

Radial 
Veloeity 
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MEASURES OF 20 7r CASSIOPELE-Continued 

7977 7978 7978 7981 7981 7982 ' 7982 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. 

-59·4 t ............ +147·6 t -106·9 t +194 ·8 t - 86·3 t 
+149·9 t ... ....... ... .. .......... .. ............................. ........ ... . ... . 

139·4 t 87·7 i +159·1 t ... ,. . . . . . . . . 55·4 t 161·0 t 45·1 t 
152·5 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 168·3 t ........... . 

. .. .. . . . . . . . 84· 1 t 143·0 t . ......... . ................... .. .............. .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 100·3 t 144·2 t 
116·3 t 48·5 ! 153·4 t 165 ·3 t 88·1 t 154·6 t 

. . . . . . . . . . . . . . . . . . . . . . . . 124. 5 t . . . . . . . . . . . . . . . . . . . . . . . . 137. 2 l 
121 ·6 t . . . . . . . . . . . . 145·6 t ................................... . 

86·6 t 
66·0 l 
90·0 l 
91·0 t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 ·8 t .... ................... . 
72·3 t 166·2 t . . . . . . . . . . . . 112·0 l 125·9 t .. .... ... .. . 
69·2 t 181·1 l 143·4 l . . . . . . . . . . . . 145·4 t ... . ....... . 

. . . . . . . . . . .. . . . . . . . . . . . . 158·0 l 166·8 ! ............ .. . . . . .. .. ...... ...... . . 
67·8 t .... ............ ...... .. ........... . ....................... . 

153·9 t . . . . . . . . . . . . . . . . . . . . . . . . 160·2 t 78·1 t ................... . ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139·4 t . . . . . . . . . . . . 135·0 ! ....... . 

104·7 t 47·1 l 162·8 t . . .. .. .. .. . . 49·6 t . .. . . .. . .... .. 70·5 l 
. .. .. . . . .. . . . . .. . . . . .. . . . . .. .. . . . . . . 166·4 l .............................. . . . .. . 
. .. . .. . . . . . . . . . . . . . . . . . . 146·7 t .. . . . . . . . .. . . . . . . . . . . . . . 163·7 l 120·9 t 
. . . . . . . . . . . . 81·1 ! . . . . . . . . . . . . . . . . . . . . . . . . 91·7 l ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 .7 t .... . .......... . ..... .......... . . .. . 
. . .. . . . . . .. . 156·4 t . .. .. . .. .. 160·1 1 ........... . 62·5 l 171·6 
+138·7 ! 172 ·0 t 84·9 144·2 1 115·0 l 79.4 t 159·6 

. . . . . . . . . . . . . . . . . . . . . . . . 57 ·4 180·0 l ........... . 75.7 î 152·3 

.. .. . .. . . . .. +149·9 ! - 80·4 +176·0 t - 115·0 l -62·8 t +133·0 

+ 133·29 - 70·10 + 155·48 + 158·55 - 88·61 + 155· 15 - 88·67 
- 23·01 - 23·01 - 23·01 - 23 ·43 - 23·43 - 23·43 - 23·43 

·02 ·09 ·09 · 11 · 11 ·16 ·16 
·28 ·28 ·28 ·28 ·28 ·28 ·28 

+110 ·0 - 93·5 + 132· 1 + 134·7 - 112·4 + 131 ·3 - 112·5 



144 

4572 
4549 
4534 
4481 
4404 
4395 
4351 
4340 
4325 
4307 
4294 
4290 
4271 
4250 
4236 
4233 
4215 
4202 
4198 
4143 
4077 
4071 
4063 
4045 

WeighLcd 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 20 7r CASSIOPEI2E-Continued 

8004 8004 8007 8007 8038 8039 8060 

Vcl. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. \Vt. 

+156·8 ! - 55·6 t ............ .. .......... + 49·9 i .. ... ... .. . . 
201·0 t 106·8 t -66·8 t +177·0 t 42·0 i +45·5 ! 

-60·9 ! 
28·2 t 
66 ·3 l 

189·4 ! 78 ·8 t 73.3 i . . . . . . . . . . . . 53 ·3 i 18·9 ! .. ..... . ... . 
.. . .. . . . . . . . 110·7 ! ....... . .. ... ... . ..... ... ..... .. ....... .. ... ..... .... .. .. . . . 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 29·5 ! . . .. . ...... . 
. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 . 3 i 30 . 4 l . . . . . . . . . .. . 
" . . . . . . . . . . . . .. " . . . . . . 55 . 8 ! 149 . 2 ! 22 . 2 t 28 . 1 t . . . . . . . . . .. . 
. . . . . . . . . . . . . .. . . . . . . . . . 93 ·2 t 142·0 * 43·9 i 33·3 t ........... . 
. . .... ..... .......... . .. . .... .. ......... .. ...... 27·9 ! 28·5 i 43·2 t 

162·4 ! 85·8 t 
76·5 ! 

-53·0 ! 138·5 t 
34·5 1 

2 

50 ·1 ! 
16·5 1 

2 

" .... " " ........ " ................ +143·9 t 40·4 ! 

142·5 t 
149·3 t 
160·2 ! 

+164·4 1 

+ 165·81 
- 23·72 

·05 
·28 

+ 141 ·8 

39· l 1 
2 

27·8 t 
41·8 ! 
22·2 ~ • 72·2 t 
31·8 1 

31·5 ! 
99·0 t ....... ... .. " . . .... .. ..... " ... " .. 

- 82·8 l " .......... "..... . . . . . + 40·2 1 

- 86·84 - 66· 13 + 149·93 + 37·72 
- 23·72 - 23·70 - 23·70 - 22·11 

·05 ·07 ·07 · 14 
·28 ·28 ·28 ·28 

- 110 ·9 - 90·2 + 125·9 + 15·2 

22 ·2 ! 
23·0 1 

2 

41·4 1 .-
26·8 1 • 
50·6 î 
38·2 ! 

37·6 ! 

26·1 1 
+35·9 1 

+ 31 ·63 
- 22·11 

·18 
·28 

+ 9·1 

53·9 ! 

36·3 i 

55 ·7 ! 
30·3 ! 

21·2 i 

-52·4 ï 

- 44·23 
- 19·83 

· 15 
·28 

- 64·5 



À 

4584 
4572 
4549 
4534 
4481 
4415 
4404 
4340 
4307 
4290 
4271 
4236 
4215 
4202 
4198 
4143 
4077 
4045 
4005 

Wcighted 
mean 

v. 
Va 

Curv. 

Radial 
Velocity 
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MEASURES OF 20 7r CASSIOPELE-Continued 

8069 8234 8234 8239 8239 8240 8240 

Vel. Wt. Vel. Wt.. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

+104·4 ï 
112·3 ! 
102·3 ! 
109·7 ! 

115·1 ! 
+ 79.7 t -137·4 i 

82·9 t ........... . 

+84·5 ! -120 ·2 ! ...................... .. 

95·3 ! 
67·9 ! 

75·2 ! 

108·5 t + 81·6 i -111·5 i 

113·9 ! .......... .. 
88·8 t -131·0 t 

129·9 t 76·2 t 84·0 t ........ ... . 
89·8 ! 
77.5 ! 
70·9 ! 88·7 ! .. .. . . . . .. .. .. .. .. .. .. .. 61·7 ! 

85·3 ! 
98·3 ! 

+ 95 · 1 t 

102 ·2 ! 

61 ·5 t 

89·0 ! 
.... +104·5 t 

+ 103· 17 + 84·30 
- 19·83 + 22·98 

·15 + · 10 
·28 ·28 

+ 82·9 + 107·1 

94·5 
-101 ·0 

- 104·22 
+ 22·98 
+ · 10 

·28 

- 81 ·4 

65·7 ! ..... " ..... 

60·7 ! 

92·0 ï .... .... . 
108·5 ! ........... . 

113 ·4 ! 
79.7 ! 

84·0 t ................................... . 
+77·8 ! - 75·8 ! + 98·9 ï 

+ 74.71 - 88·76 + 98·38 - 121 ·25 
+ 22·98 + 22·98 + 22·98 + 22 ·08 
+ ·15 + · 15 + ·09 + ·OO 

·28 ·28 ·28 ·28 

+ 97·6 - 65·9 + 121 ·2 - 08·5 
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4584 
4572 
4549 
4534 
4481 
4404 
4395 
4351 
4340 
4325 
4307 
4300 
4290 
4271 
4250 
4236 
4233 
4262 
4198 
4143 
4063 
4045 
4005 

'Veighted 
mean 

v. 
vd 

Cm·v. 

Radial 
Velocity 
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MEASURES OF 20 7r CASSIOPEI~-Concluded 

8265 8265 8267 8267 8268 8268 7931 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +30·5 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24·0 t 
-113·2 t +139·1 t +127 ·2 t ............ -147·7 t . .. .. .. . .. .. 24·6 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39·5 1 
137·4 l 124·4 t 94·0 t -132·9 ! 138·2 t +105·5 ! 24·7 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41·4 t 

. . .. .. . . .. . . . . . .. .. . .. .. . . . .. . .. .. .. . .. .. .. . . . .. .. .. .. .. . .. . . . . . .. .. .. .. 29·5 ! 
' ... 1.. .. .. .. .. . .. .. . .. . . 85 ·3 t 103·2 t .. .. . . .. . .. . .. .. . . .. . .. . 45·2 i 
. .. .. .. . . . .. 80·6 t 109·3 l 103 ·6 l 99·4 ! 122·4 t 18·7 t 
.. .. . .. . .. .. .. .. .. .. . .. . . . .. .. .. . .. . . .. . .. .. . . .. . .. . .. .. .. .. .. . .. .. . . .. . 32·3 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18·6 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52·1 1 
.. .. .. .. . . .. . .. .. .. . . .. . .. .. .. .. .. .. . .. .. .. . .. .. . . .. .. .. . .. . . .. . .. .. .. . . 45·4 1 
.. .. .. .. . .. . .. .. . .. . . .. . 112·9 l 116·7 l 117·3 t 90·2 t 26 ·9 1 
.. .. . .. . . .. . . .. .. .. . . .. . 134·9 t 121·3 l 124 ·2 ! 134·0 t 8 ·9 1 
.. .. .. . . . .. . . .. .. .. . . . .. 111·1 ! .. .. . . . .. .. .. .. . .. . . .. . 123·1 ! 27·3 ! 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 ·8 ! .... .. ..... . . .. ........ . 
. .. .. .. . . .. . .. . .. .. . . .. . .. .. . .. . . .. . .. .. . .. . .. . . .. .. .. .. . .. . 114 ·6 ! ...... .. .. .. 
.. .. .. .. . .. . .. .. .. .. . . .. . . .. .. .. .. .. -100·0 t ........ .... . .. ........ ~ 32·7 1 

-129 .4 t +140 ·8 t 

- 123·20 + 124·72 
+ 21·88 + 21·88 

+ ·15 + ·15 
·28 ·28 

- 101 ·5 + 146 ·5 

97·3 t ... ....... .. ....... . .. .. 
107·1 t ... . . . ...... -122·2 ! 

+110·7 ! 

+ 110 ·30 - 111 ·84 - 123 ·84 

+ 21 ·76 + 21·76 + 21 ·63 

+ · 18 + ·18 + ·12 
·28 ·28 ·28 

+ 132·0 - 90·2 - 102·4 

• 

121 ·0 ! 
+116·8 ! 

+ 113·80 
+ 21 ·63 
+ ·12 

·28 

+ 135 ·3 

26·4 1 
13·7 ! 
29·2 1 

+34·7 1 

+ 30 ·28 
18 ·89 

·05 
·28 

+ 11·0 
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A plot of the observations showed the period to be appro:ximately 2 days. Using 
the four early observations in conjunction with our own, the period was found to be 
1 ·96408 days. The plates were grouped according to phase into 20 normal places, 
the first 11 representing component I and the last 9 component II. 

NORMAL PLACES 

Mean Mean 0-C 0-C 
Phase Velocity Weight Preliminary Final Eq.-Eph . 

1. . . .................... ·004 + 94·9 . 33 - 4.4 - O·l + ·l 
2 ..................... .. ·063 + 74.9 .73 - 5.9 - 2·5 + ·l 
3 .. .. . ....... ...... .. ... ·237 + 12·4 ·89 - 2·4 - 2·2 + ·2 
4 ....... . .... . ...... . ... ·463 - 70 ·9 .47 - 4.4 - 7·0 - ·l 
5 ... .... . . ...... .. . .... . ·590 - 90·1 ·89 + 5·0 + 2·4 ·O 
6 .... .... ...... . . ..... . . ·815 - 98·5 ·58 + 3.4 + 1·6 - ·l 
7 ... : . .. . .. ........... . . .977 - 71·1 ·81 + l·O - 0·2 - · l 
8 ....... . . ... . ... . .. .... ~·231 + 10·9 1·14 - 1·8 - 2·1 ·O 
9 ... ................. ... 1·495 +101·6 ·31 - 1·3 + 1·2 ·O 

10 .. .... .... . ............ 1·627 +128·5 .35 - 0·9 + 3.5 + ·l 
11 ....................... ,1.764 +130·0 ·72 - 5·0 + 0·5 + · 1 
12 .................. . ... . ·004 - 73.3 ·26 + 0·7 - 2·1 · 1 
13 .... ....... . ... ' ....... ·063 - 55·9 ·66 - 0·6 - 2·5 - · 1 
14 ...... : . . .... ........ . : ·463 + 84·5 ·36 - 9·2 - 5.4 ·O 
15 ....................... .599 +123·1 ·68 - 0·9 + 2·7 - · 1 
16 ........ . ...... .. .. ..... ·814 +129·7 ·56 + 0·3 + 3·0 - · 1 
17 .. .. ............ .. . ... . .979 + 98·5 ·58 - 0·3 + 1 ·9 - · 1 
18 ....................... 1·495 - 71·1 ·18 + 6·6 + 5·6 ·O 
19 ...... . ............. . .. l·G72 -110·7 ·24 - 2·0 - 5·0 + ·2 
20 . ... . .' . ...... . ..... ... . 1·758 - 98·1 ·55 +12·3 + 8·4 - · 1 

The preliminary values of the elements used were, 
P 1 · 96408 days 
e ·02 
·wi 45° 
Wz 225° 
'Y + 13 · 10 km. 
Kt 121 km. 
K 2 122 · 42 km. 
T J. D. 2,419,970·035 

Using these values and making the substitutions, 
1· D'Y 

y, 0K1 

y~ 0K2 

z 100 · oe 
1l 100. ow 
11 [2 . 50528] oT 

observation equations connecting the elements were built up m the usual way and a 
least-squares solution e!Tectecl. It was Iater found necessary to consider T fixed , 
owmg to the small value of e which made the coefficients of w and T practically the 
same. 
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OBSERVATION EQUATIONS 20 ?r CASSIOPELE 

Weight X y, 

1 ............. .33 1·000 + ·712 ............ 
2 ............. . 73 1·000 + ·559 ........ ' ... 
3 ............. ·89 1·000 + ·014 ............ 
4 ....... ...... .47 1·000 ·658 ...... .. .... 
5 ............. ·89 1·000 - ·894 .... . ....... 
6 ............. ·58 1·000 - ·950 ............ 
7 ............. ·81 1·000 - ·704 ...... ...... 
8 ............. 1·14 1·000 - ·003 ............ 
9 ............. ·31 1·000 + ·742 . . . . . . . . . ~ . . 

10 ............. .35 1·000 + ·964 .. . ......... 
11. ............ ·72 1·000 +1·007 ............ 
12 ............. ·26 1·000 . . . . . . . . . . . . - ·712 
13 .... ..... . ... ·66 1·000 . . . . . . . . . . . . - ·559 
14 ....... .. .. .. ·36 1·000 ........... . + ·658 
15 ............. ·68 1·000 . .. ......... + ·906 
16 ............. 

. 
·56 1·000 . . . . . . . . . . . . + ·950 

17 .... .. ....... ·58 1·000 ............ + ·700 
18 ............. ·18 1·000 ............ - ·742 
19 . ... .... ..... ·24 1·000 ............ - ·998 
20 ............. ·55 1·000 ............ -1·009 

NORMAL EQUATIONS 

11 ·290x - ·288y1 + ·307y2 - 1 ·556z + 
3 ·453y, .......... + · 190z 

2 · 738y2 + · 145z 
7·253z 

From these equations resulted the corrections, 

D'Y -0·68 km. 
0K1 -3·68 km. 
0K2 -3·45 km. 
oe -0·010 
ow +0°-os 

+ 

+ ·846 
+ ·430 
- ·869 
- .934 
- ·090 
+1·171 
+ ·882 
- ·816 
- ·805 
+ ·152 
+1·036 
- ·856 
- ·435 
+ ·945 
+ ·018 
-1·184 
- ·883 
+ ·814 
- ·499 
-1·023 

·258u + 
·394u + 
·451u + 
·490u + 

7 ·505u -

u 

- ·883 
-1 ·032 
-1·227 
- ·914 
- ·523 
+ ·306 
+ ·825 
+1·193 
+ ·813 
+ .373 
- ·162 
+ ·894 
+1·044 
+ ·924 
+ ·496 
- ·308 
- ·840 
- ·823 
- ·203 
+ ·141 

5·752 0 
12·743 0 
9·835 = 0 
7·331 0 
3·387 =·o 

-n 

- 4·4=0 
- 5·9=0 
- 2·4=0 
- 4·4=0 
+ 5·0=0 
+ 3·4=0 
+ 1·0=0 
- 1·8=0 
- 1·3=0 
- 0·9=0 
- 5·0=0 
+ 0·7=0 
- 0·6=0 
- 9·2=0 
- 0·9=0 
+ 0·3=0 
- 0·3=0 
+ 6·6=0 
- 2·0=0 
+12·3=0 

The value of '1;pvv for the normal places was reduced from 218·3 to 116·7. The 
accompanying graph represents the fu1al elernents and the observations as grouped. 
The probable error for a plate for component II ± 5 · 0 km. per sec., and for 
component I is ± 4 · 7 km. per sec. The table below gives the elements from the 
unrevised and revisecl wa\·e-lengths. The latter values super ede ihe others and 
are consi<lere<l final. The probable errors are attached. 
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Element Values from Unrevised Wave-Lengths Final Values 

P .. .. ... · ...•......... 1·96408 days .. .. ..... ........ ..... ..... . . . ..... .... 1·96408 days 
e..... .... . .. ....... . ·009.... .......... ..... ...... .. . . . . . ... . ......... ·010 ± ·007 
W1 •. ... .•... ... . ..... 45° · l. ........................................... . 
w •............. ...... 225°· l ............................................ . 
K1 ........ . .......... 117·76km ... .. . ........................ . .......... . 
K2 ................... 117 ·40 km .......... . ... . ......................... . 
Î'· ................... +8·92 km ............ .. . . . . ... ... ..... ..... . . .. .. . 
T .......... . .. ... . ... J. D. 2,419,970·035 . ..... .... ............... .... .. . . 
a1 sin i . .... . . ........ 3,180,300 km ........... . ........... . .. . ... .. ..... . 
a2 sin i .. .. ... . ..... .. 3, 170, 500 km ...... .... ........................... . 
m1 sin3 i ... , . . ...... .. 1·32 0 ................... .. ... . ................. . 
m2sin3 i ....... .... . . . 1·33 0 ....... . . ......... ... .. .. ...... . . .. . ...... . 

Dominion Observatory 
Ottawa 

September, 1917 

45°·1 ± 0°·4 
225° ·1 ± 0°·4 
117·32km. ± 0·96km. 
118·97 km. ± 1·08 km. 
+12 ·42 km. ± 0·54 km. 
J. D . 2,419,970·035 

3' 168,400 km. 
3,213,000 km. 
1·35 0 
1·34 0 
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ORBIT OF THE SPECTROSCOPIC BINARY 32 02 CYGNI 

BY J. B. CANNON, M.A. 

32 02 Cygni (a=20h 12m, o= +47° 24', mag. 5.15, type G5) was announced a binary 
in L. O. B. 4, p. 96, from four measures giving a range of 30 km. Later in A. N. 4750, 
Küstner published three measures of plates taken in 1908, 1909 and 1911, having a range 
of 40 km. The star was under observation here during the years 1914, 1915, 1916 and 
1917, during which time 117 plates were taken. 

The following determination of the elements must be considered as preliminary. 
The period being so long- 1170 days- the measures were only be.ginning to repeat them
selves at the end of the fourth year. More observations several years hence may change 
the period by some days but the other elements, as determined, are probably fairly 
accurate. Five plates taken in 1908 helped in the determination of the period. 

The wave-lengths of the lines used are given in Table I. Table IV contains the 
observations,-number of the plate, date, phase, velocity, and residual. 

4571·896 
4549·646 
4523·062 
4501·865 
4415·200 
4404·042 

TABLE I 

4395·461 
4351·674 
4340·706 
4326·076 
4304·891 
4294·514 

TABLE II 

LICK OBSERVATIONS OF 32 o• CYGNI 

Date Julian Day 

1905, June 7 .. .... .. .. ..... .... .. " . 2 ,417 ,004 
Aug. 13 .... . .............. . ... 071 

1906, July 22 . . . . . . . . . . . . . . . . . . . . . . . 414 
Aug. 1 ... . ....... . . .. . . ..... . 424 

63516-1 

Velocity 

-25 
-24 
+2 
+5 

4289·872 
4282·858 
4271·888 
4215·906 
4128· 108 
4101·653 

Phase 

983 ·61 
1050·61 
223·61 
233 ·61 

Residual 

+4·0 
-4·6 
-2·2 
+0·3 
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TABLE III 

KÜSTNER'S OBSERVATIONS OF 32 02 CYGNI 

Date Julian Day Velocity Phase 

1908, Oct. 30 · 25 ........... . . . . . ..... 2,418,245·25 -18·4 1054·39 
1909, Oct. 2·33 ....... . . ... ......... 582·33 +14·6 221·94 
1911, Aug. 31·39 ..................... 2,419,280·39 -26·3 920·00 

TABLE IV 

OTTAWA OBSERVATIONS OF 32 02 CYGNI 

Plate 

3714 ........ ....................... . 
3733 ............................... . 
3745 .. ..... .. . .... . ................ . 
3762 .. .. . ... .. ................. ... . . 
3767 ........... . .. ...... ... ........ . 
6111 .............. . ................ . 
6122 .. . . .. .. . ......... .... . . .. ... . . . 
6128 .... ... .. ............ . ....... ~ .. 
6137 ... ...... ... .................... . 
6138 ........ .... . .................. . 
6146 ................. .. ............ . 
6163 ........................... .. .. . 
6168 ...... ..... ......... ......... .. . 
6176 .. ... ... .... ..... .. ... ..... ... . . 
6188 . ............ .. ................ . 
6197 .. .. . .... . ............. ... .. . .. . 
6215 .............................. . . 
6222 ............................... . 
6227 .... ... ................ .. ... .. . . 
6243 . ........... . . ..... ............ . 
6265 ................ . ... ... .. .. . .. . . 
6275 ......... . ........ . ............ . 
6300 .. .. ....... . ........ . . . ........ . 
6306 ...... . ...... . ............. . ... . 
6355 .................. . . .. .. ..... .. . 
6362 ............ . . .. .... . ..... . .... . 
6368 .. . . . .................. . ....... . 
6384 ....... ....... . ....... . . . ...... . 
6415 .................. . . . .......... . 
6425 ....... .............. .. ....... . . 
6438 .. . . . ............... .... . . . . ... . 
6453 ....................... . ....... . 
6503 ................ . ... . . . ... . .... . 
6511. . .. . . ....... ... ............... . 

Julian Day 

2,418,952·600 
957·605 
962·586 
964·670 
965·590 

2,420,300 ·826 
303·774 
306·817 
310·834 
314·733 
317·789 
322·733 
323·649 
327·790 
329·855 
331·753 
335·722 
338·731 
341·738 
348 ·674 
350·670 
359 .727 
369·633 
370·593 
387 ·660 
388·667 
390 ·596 
392 ·632 
397·632 
401·592 
404·581 
407 ·551 
420·562 
427·539 

Velocity 

-11·4 
-12·6 
-11·6 
-14·7 
-13·8 
-34·0 
-22·7 
-20·9 
-29·3 
-28·4 
-31·4 
-23·9 
-32·5 
-39·1 
-41·6 
-38·1 
-34 ·5 
-40·0 
-25·2 
-24·2 
-22·4 
-40·1 
-41·9 
-34·1 
-41·5 
-34 ·5 
-34·6 
-29·5 
-35 ·5 
-26 ·8 
-34·6 
-25·4 
-34 ·3 
-32·3 

Phase 

592·2 
597·2 
602·2 
604·3 
605·2 
770·4 
773.4 
776·4 
780·4 
784·3 
787·4 
792·3 
793·2 
797.4 
799·5 
801·4 
805·3 
808·3 
811 ·3 
818·3 
820·3 
829·3 
839 ·2 
840·2 
857·3 
858·3 
860 ·2 
862·2 
867·2 
871 ·2 
874·2 
877 ·2 
890·2 
897·2 

Residual 

+ 0·6 
+10·4 
+ 9.3 

Residual 

+ 6·1 
+ 5·2 
+ 5·8 
+ 2·6 
+ 3.4 
- 9·0 
+ 2·3 
+ 4·6 
- 3·1 
- 1·4 
- 4.4 
+ 4.3 
- 4 ·6 
-11 · 1 
-12·6 
- 8·9 
- 5·0 
-10·0 
+ 5·0 
+ 6·0 
+ 8·6 
- 8·1 
- 8·4 
+ 0·8 
- 6·5 
+ 0 ·5 
+ 0·6 
+ 4.7 
± O·O 
+ 8·9 
+ 1 ·1 
+10 ·5 
+ 1·9 
+ 4 ·1 
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TABLE IV 

OTTAWA OBSERVATIONS OF 32 o• CYGNI-Continiwd 

Plate 

6541. ........... .. . . ...... . .. . ..... . 
6568 . .. .. . ..... . .. . ..... . .. . .. . . . . . . 
6579 . ... . .. . .. .... . . ............... . 
6612 .... .. ...... .... ... . ..... .... . . . 
6714 . .. .... . .... . .................. . 
6833 ... .. .. ... ...... . ... . . . . . ..... . . 
6929 ....... ... ... .. . .. .. ... ... .. .... . 
6952 ..... . .... .... . . . . .. . ... .. .. . . . . 
6963 ..... . ..... .. ........ . ... ..... . . 
6972 .... .. .. . ........... .... ....... . 
6983 ........ . . .. .... . . ... .......... . 
7006 ......................... . . .. . . . 
7015 ............. .. . ..... . .. . ... ... . 
7061. ............. . . .. . . ..... . .... .. . 
7084 ............................... . 
7090 ............................... . 
7102 .. . ... ......................... . 
7110 ............................... . 
7129 ...................... . . .. ..... . 
7149 ......... .. . . .. .. ....... ... .... . 
7165 . . .......... . ... .. .... .. ....... . 
7187 ... .. ... . ...................... . 
7216 ........ . .... . ............... .. . 
7221. .. . ..... ..... ... . . . . . . . ...... . . 
7259 .. . ........ .. . .. ... . .... . ...... . 
7299 ........ .. .... . .... . ........... . 
7322 ....... ... ...... . .............. . 
7342 . .... . ................ . .. . .... . . 
7360 ... . ....... .. . .. ............... . 
7371. .. .. .... .... .... ........... .. . . 
7376 .............. .. . . .... .... ..... . 
7395 . .... ........ . ....... . . . ...... . . 
7424 . . ............................. . 
7434 .. .. .. . .................... .. .. . 
7448 .. . .............. . ... . .... . .... . 
7451. . .. ..... ... ... .. . . ..... . ...... . 
7455 .. . ...... . . . .. .. ..... . ......... . 
7474 ......... . . . ......... .. ....... . . 
7488 ...... . . .... ..... . ......... . ... . 
7492 .............. . .......... . ..... . 
7555 .... . ..... . ... . ...... ... ...... . . 
7620 ..... .. .... .. .. . ... . ........... . 
7630 ................ . .. .. ... ...... . . 
766.3 . . ......................... . . . . . 
7679 ........ . ........ . .. .. ......... . 
7696 .......... . .. ... .......... . .... . 
7701 ........ . .. . ..... .. ............ . 
7712 ............................... . 
7719 ....... ... .. .. ................. . 
7730 . ... ... ... . . ........ . .......... . 

Julian Day 

2,420,439·571 
460·529 
464·535 
478·479 
511 ·448 
560·901 
602·856 
609·892 
621·862 
624·835 
628·859 
637·850 
644·839 
665·802 
680 .. 690 
687 ·760 
fj93·760 
698 ·844 
707·763 
720·737 
733·765 
742 ·632 
749.705 
750 ·617 
758 ·627 
770·493 
779 ·514 
786·597 
794.494 
801·471 
807·602 
814·495 
824 ·476 
833·464 
843·470 
852·453 
860·437 
870·462 
880·474 
891·466 
940·913 
973·865 
986·774 

2 ,4~1 , 003·688 

015·692 
028· 751 
036· 755 
044·837 
050 ·835 
058·686 

Velocity 

-34·0 
-35·7 
-28 ·8 
-38 ·4 
-34 ·3 
-30·9 
-17·7 
+ 0·5 
-20 ·6 
-22·4 
-10·8 
-10·2 
-11·5 
-12·1 
- 1·8 
- 7·8 
-18·4 
-12·1 
-13·2 
- 5.4 
- 3·6 
- 8·1 
+ 4.3 
-11·2 
- 1·2 
- 7·0 
- 7·1 
- 5·8 
- 2·0 
- 5·1 
- 2·0 
-10·5 
- 4·1 
-10·1 
-10 ·0 
- 6·4 
+ 5·0 
- 1 ·0 
- 4 ·6 
- 3 ·0 
+ 1·7 
- 4 ·0 
+ 5·1 
+ 3.9 
+ 7·0 
+ 9·1 
+ 0 ·9 
- 0·4 
- 2·0 
- 5 .3 

Phase 

909·2 
930·1 
934·1 
948·1 
981·0 

1030·5 
1072 ·5 
1()7{J.5 
1091·5 
1094·4 
1098·5 
1107 .4 
1114 ·4 
1135·4 
1150·3 
1157 .4 
1163·4 
1168·4 

7.4 
20·3 
33.4 
42·4 
49.3 
50·2 
58·2 
70·1 
79·1 
86·2 
94·1 

101·1 
107·2 
114·1 
124·1 
133 · 1 
143·1 
152· 1 
160 ·0 
170·1 
180 · 1 
191·1 
240·5 
273·4 
286·4 
303·3 
315·3 
328·4 
336·3 
344·4 
350-4 
358·3 

Residual 

+ 2·0 
- 0 ·7 
+ 0·9 
- 4 ·9 
- 4·8 
- 8·1 
- 0·9 
+16·5 
- 5·8 
- 7.9 
+ 3·2 
+ 3.3 
+ 1·3 
- 0·6 
+ 8·9 
+ 2·7 
- 8 ·2 
- 2·1 
- 3.4 
+.3 ·6 
+ 5·0 
+ 0·2 
+12·5 
- 3·1 
+ 6·6 
+ 0 ·5 
+ 0·2 
+ 1·2 
+ 4.5 
+ 1·2 
+ 3 ·8 
- 5·2 
+ 0 ·4 
- 6·1 
- 7 ·0 
- 4 · 1 
+ 6 ·3 
- 0 ·5 
- 5 · 1 
- 4 .5 
- 3 .3 
-10 ·6 
- 1 ·3 
- 1 ·8 
+ 2·0 
+ 4 ·9 
- 2·6 
- 2 ·9 
- 4·0 
- 6 ·3 
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TABLE IV 

OTTAWA OBSERVATIONS OF 32 02 CYGNI-Concluded 

Pla.te 

7746 ................... . . .. . . .. .. .. . 
7763 . . . . . . . . ... . .. . .. .. .. . .. .. . . . .. . 
7781 .... . .... . . . . . .. ... .... . . . ... . . . 
7800 .. . .... . . . . . . . ... . ..... . .. .. ... . 
7812 . . . . . ... . . .. ... .... . . . . ... . . . .. . 
7821 . . ...... . ....... . . . ... . .... . ... . 
7835 . .. . . ...... . . . .... .. ... . ....... . 
7864 . .. .. . . . ..... . . . . .. . . ....... . .. . 
7897 .... . ............... . . . ... . . . .. . 
7903 . . .... ... . . . . ....... . ...... . ... . 
7929 . . ..... . ............... . ..... . . . 
8129 .. . . . .. . ........ . .. . .. . . . .... . . . 
8157 . .. . ... ........................ . 
8168 ..... .. . .. . . .... . . . . . .... . . . . . . . 
8189 . .. . .. ... .. ... ... ......... . .. . . . 
8196 .................. . . . . . ... .... . . 
820<L . . . . ... . ... . . . ... . ........ ... . . 
8212 . . ..... . .. . ...... .... . . ..... . . . . 
8215 . .. .... .. .......... . .... . ... . .. . 
8224 .. ... . ................ . .... .. . . . 
8230 . . .. . . . ..... . . . . . .. . ........... . 
8242 . . .. . .... . ....... . .............. . 
8248 .. . . .. . . . . ... . ....... .. ........ . 
8261. ... . ........ . : ......... . ...... . 
8270 . .. .. . . .......... . .. . . . .... . ... . 
8271. ..... . ..... . ...... . ...... . . . . . . 
8277 ........ . ........ . . . .. .. ....... . 
8284 ........ . ....... . ...... . ....... . 
8299 .. . ........ . ....... :. · .......... . 
8302 ............. . ...... . ...... . ... . 
8327 ......... . .............. . ...... . 
8353 . .. . ............. . .. .. . . ....... . 
8402 .. .. . . .............. . .... . . . ... . 

Julian Day 

2,421,064·801 
076·778 
().90.·763 
106·583 
122·571 
133·531 
139·532 
146 ·530 
179·449 
188 ·510 
212·434 
314·855 
342·868 
362·843 
379 ·829 
394·836 
398 ·833 
407· 827 
414 ·831 
425·709 
429 ·772 
435.777 
440·774 
447.774 
460·660 
461·799 
471 ·732 
478 ·677 
485 ·604 
495 ·611 
518·566 
546 ·534 
593.434 

Velocity 

- 6 ·6 
+ 2·3 
-10·5 
- 4·6 
- 0·2 
- 9 ·0 
-11·1 
- 7.5 
-11 ·8 
-15·6 
- 5 .4 
- 7·1 
-17 ·7 
-17 ·3 
-21 ·9 
-19·4 
-16·8 
-18·7 
-18·7 
-15·3 
-11 ·7 
-16·5 
-20·2 
-22·0 
-19 ·2 
-32·8 
-22 ·8 
-23·4 
-21·4 
-24 ·3 
-43·3 
-45·2 
-37 ·1 

Phase 

364:4 
376 ·4 
390·3 
406 ·2 
422 ·2 
433·1 
439 ·1 
446 ·1 
479·0 
488·1 
512·0 

. 614 ·4 
642·5 
662 ·4 
679 ·4 
694·4 
698·8 
707·4 
714·4 
725·3 
729·4 
735 .4 
740·4 
747.4 
760 ·3 
761·4 
771·3 
778·3 
785 ·2 
795 ·2 
818 ·2 
846 ·1 
893 ·0 

. 

R esidua.l 

- 6·6 
+ 3 ·8 
- 7 ·0 
+ 1·1 
+ 8·3 
+ 1·0 
- 0·6 
+ 4·0 
+ 3.4 
+ 0 ·6 
+12·6 
+ 9·1 
- 1·9 
- 1 ·5 
- 5.4 
- 2 · 1 
+ 0 ·7 
- 0·7 
- 0·4 
+ 4·0 
+ 7·8 
+ 3·8 
+ 0 ·5 
- 0 ·7 
+ 4 ·0 
- 9.3 
+ 2 ·2 
+ 2·8 
+ 5 ·6 
+ 3 .7 
-12 ·3 
-11 ·2 
- 5.7 



4571·896 
4549·646 
4523 ·052 
4501·865 
4415 ·200 
4404·042 
4395·461 
4351·674 
4340·705 
4314·891 
4294·514 
4289·872 
4271·888 
4215·906 
4128·108 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 
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MEASURES OF 32 02 CYGNI 

3714 3733 3745 3762 3767 6111 6122 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

- 5 . 70 t - 1 · 36 t + 4. 57 l - 2 . 71 i + 5 . 94 t - 37 . 37 t - 28. 88 t 
- 1·72 1 . . .. ....... .. ... ........ + .0·68 i - 6·17 i -56·30 i -30 ·56 l 
. . . ..... .... . .. ... ... . .... ............ .-. .. ..... ...... .. .. . .. -37·15 l -35·99 i 
..................... . .......................... ... . ........ -40•77 t -32·68 i 
+ 6·51 t + 0·42 i - 7·85 l ........ . . .............. -50 ·60 l -33·10 l 
- 2·80 l - 2·44 l - 3·51 l ................. .. ..... -48·90 l -39·64 l 
.......... ...... . . ................... . . .. . . .. .. ............. -48·96 t ........... . 
-15·25 l - 3.43 i . ...... ... .. - 7.75 l - 9·40 l -54·70 i -33·15 t 
- 5·12 t - 5·00 t . . ........ ... ........... + 3·48 i -45·20 1 -35·43 l 
+ 4·50 t - 0·14 t + 2·21 l . ... ... ..... - 7·78 t -33·32 t -27·47 t 
... ....... . .. . ... . ...... ..... ..... ..... ..... .. ... ........ ...... . ...... . . -40·44 l 
...................................... .. . ... .. .. ... ......... -29·49 l -32·22 l 
. .... . ... ..... .... ... .. ...... . ..... . . . . . ..... . .......... ... . -39·36 l . .......... . 
... . .... .... ... ............ . . .. ............. . ...... : ...... . . -44 ·06 1 . . .. ....... . 
.......... . ...... ... ................................. . ...... -41 · 18 t . ... ....... . 

- 1·76 - 2·05 - 0 ·47 
- 9.34 - 10·12 - 10·76 
- 0 ·07 - 0·12 0·12 

0·28 - 0·28 - 0·28 

- 11·4 - 12·6 - 11·6 

- 3·26 
- 11 ·02 
- 0·19 
- 0·28 

- 14·7 

- 2 ·25 
- 11·15 

0· 13 
- 0·28 

- 13·8 

- 44.94 
+ 11·29 
- 0·01 
- 0·28 

- 34 ·0 

- 32·83 
+ 11 ·09 
+ 0·04 
- 0·28 

- 22·7 

63516-2 
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MEASURES OF 32 e• CYGNI-Continued 

., 
6128 6137 6138 6146 6163 6168 6176 

>. 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-

4571·896 -33·26 t -45·59 t -31·80 1 -37·90 l. -33·65 .1 -46·51 t -44·92 l. .. • • • 
4549·646 -38·92 l -29·25 l -36·31 .1 -43·49 .1 -43·09 .1 -42·71 .1 -52·64 .1 • • • • • 
4523·052 -46·00 .1 -39·84 l -29·83 .1 -46·64 . l -40·87 .1 -35·99 l -43·43 t • • 2 

4501·865 -30 ·53 t -37·86 .1 -42·28 .1 -37·86 t -36·60 .1 -58·34 .1 -40·77 .1 • • • • • 4415·200 -35·84 .1 -38·58 l -44·65 .1 . .... ... . . . . -22·51 .1 -29·06 t -58·81 .1 • • • • 4395·461 . .. . . . . . . . . . -36·73 t -36·85 .1 -52·55 l. -38 ·72 l -46 ·46 l -41·71 .1 • • • 
4340·705 -26·68 t -43·28 t -32·70 1 -26·62 .1 -12·77 .1 -63·21 .1 .... • 2 • . . . . . . . . 
4326·076 -30·78 t . . . . . . . . . . . . -36 ·00 .1 . . . . . . . . . . . . . ....... . ... . . . . . . . . . .. . . ....... . . . . • 
4314·891 -21·29 .1 -36·86 t -42 ·60 1 -35 ·75 t -25·26 t .... 2 .. . . . . . . . . . . . . . . . . . . . . 
4294·514 . . . . . . . . . . . . -41·52 .1 -53·59 t -32·06 .1 . . . . .... • . . . ..... . . . . • . . . . . . . . . ....... 
4289·872 -22·23 .1 . . . . . . . . .. . . -39·02 .1 . . . . . ....... . . . . . .... .. . . .. . . . . .. . . . . . .. • • . . . . . .. . 
4282·858 . . . . . . . . . . . . -36·21 .1 . ....... . ....... . ... . . . . . ..... .. . . . . • . .. . . . . . . . . . . ... . . ... . . . 
4215·906 -41·30 l -38·03 l -33 ·64 t . . . . . . . . -32·13 .1 . . . . . ....... . .. . . . . . • . . . . . .. . 

Weighted 
mean - 31·30 - 39·23 - 37.79 - 40·42 - 32·33 - 40·76 - 46·59 

v. + 10·76 + 10·27 + 9 .75 + 9.37 + 8·57 + 8·42 + 7.74 
vd - 0·03 - 0·06 ± 0 ·00 - 0·04 + 0·05 + 0·12 - 0·07 

Curv. - 0·28 - 0·28 - 0·28 - 0 ·2.8 - 0·28 - 0·28 - 0·28 

Radial 
Velocity - 20 ·9 - 29·3 - 28·4 - 31·4 - 23·9 - 32·5 - 39·1 
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MEASURES OF 32 8' CYGNI-Continued 

6188 6197 6215 6222 ' 6227 6243 6265 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4571·896 -50 ·76 t -50·49 l. -40·55 t - 43·66 1 - 37·37 t -25·55 t -29·15 t • .. 
4549·646 -48·20 J. -48·51 l -39·84 l. -54·86 l. -24·15 t -44 ·28 l. -18·80 .1. • • • • • 
4523 ·052 -49·85 l. - 56 ·39 t - 36·89 J.. -37 ·27 1 -33 ·66 l. -30 ·86 J.. 

2 2 .. 2 • . . . . . . . . . . . . 
4501·865 -47·59 t -40 ·39 J.. -48·68 J.. -48·60 l. -22 ·69 l. -40·64 ! -17 ·52 l. • • • • • 
4415·200 . . . .. . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . -32·62 l -22·88 J.. • 
4404 ·042 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -26 ·30 l. . . . . . . .... .. . . . . . . . . . . . . • . . . . . . . . . . . . 
4395·461 -48·95 ! -27·95 l. -37·67 J.. ... . .... . . . . -20 ·09 J.. . .. . . ... . . . . . . . . . . . . • • • . . . . 

.,. 4351·674 . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . .. . . . . -43·00 l . ... .. . . . . . . -46·40 l -28·20 J.. • 
4340·705 -41 ·03 l. -51·39 l. -53·08 l. -40·69 l. -35 ·85 J.. -17·27 l. -24 ·92 J.. • • • • • • • 
4314·891 -49·44 t -38·51 t -39·40 1 -51·10 1 -32·44 J.. -18 ·50 l. -21·40 t 2 • 
4294·514 - 42 ·07 1 -28·26 l. -28·80 1 -23·37 l. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 2 .. • 
4289 ·872 ... .... . . . . . . . . . . . . . . . . . -38·37 J. . . . . . . . . . . .. -34·24 J.. -40·62 l. • . . . . . . . . . . . . • • 
4128·108 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -48·30 l. -20·88 l. -31·90 l • . .. .... . . . . . • 

Weighted 
mean - 48 ·54 - 44·90 - 40·55 - 45·41 - 30 ·02 - 28·53 - 25 ·48 

v. + 7 .39 + 7·05 + 6·32 + 5.75 + 5·17 + 4.77 + 3·36 
vd - 0·18 - 0·02 ± 0 ·00 - 0 ·03 - 0·05 - 0·11 + 0·02 

Curv. - 0 ·28 - 0·28 - 0 ·28 - 0·28 - 0 ·28 - 0 ·28 - 0·28 

Radial 
Velocity - 41·6 - 38·1 - 34 .5 - 40·0 - 25·2 - 24 ·2 - 22 ·4 

63516-2! 
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MEASURES OF 32 8' CYGNI-Continued 

6275 6300 6306 6355 6362 6368 6384 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt . 

4571·896 -38·43 .1 -40·81 t -29·54 t -33·52 t -26·36 ! -15·35 l -17·61 t • 
4549·646 -38·74 .1 -37·67 l -27·68 ! -34·61 l -14·48 .1 -26·90 l - 3·11 .1 • • • 4523·052 . . . . . . . . . . . . -32·40 .1 --27. 01 J.. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . ..... .. . ... 
4501·865 -44·05 l -46·58 l -31·29 t -27·37 t -24·46 t -31·29 t -23·58 J.. • 4415·200 -50·60 J. -34·17 J. -16·80 l -15·97 .1 • . . . . . . . . . . . . ........ . ... • . . . . . . . . . ... • 4404·042 . . . . -24·06 l . ... -31·38 J. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . ....... . ... 
4395·461 -40·01 J. -23·25 J. -14·34 l -28·53 J. -38·25 J. -19·27 l. • • ........ . . . . • • • 4351·674 -56·11 J. -44·08 t -30 ·80 l -46·07 t -28·80 J. . . . . ........ • • . . . . . . . . . ... 
4340·705 -35·29 t -44·63 J. -39·57 1 -45·42 J.. -36·75 1 -43·62 J.. -28·31 J.. 2 2 2 • 4326 ·076 . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . ... -24 ·86 l -31·98 J. ........ . . . . -15·96 J. • • 4314·891 -41·27 .1 -41·60 t -36·30 1 -41 · 16 t -33·21 t -29 ·68 1 -22·84 t • 
4294·514 -36·63 t .. . .. ... . . . . -38·37 J. -27·94 J. -25·98 l -17·07 J. . . . . . . . . . . . . • • • 4289·872 ... . .... . . . . . . . . . . . . . .. . -36·64 t . ....... . . . . -31·87 t -30·46 t -28·62 t 
4271·888 . . . . . . . . . . . . -50·22 .1 . . . . . . . . . . . . . . . . . . . . -28·65 t . . ... ... . ... • . . . . . . . . . . . . . . . . 
4215·906 ... . . . . . . . . . . . . . . . . . . . . . -34·56 t -39·46 .1 -27·92 t -26·70 t -31·91 l • 4101·653 ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -15·91 l -20·08 l . ....... . ... 

Weighted 
mean - 41·18 - 40·94 - 32·95 - 36·59 - 29·32 - 29·18 - 23·58 

Va + 1 ·44 - 0 ·70 - 0·91 - 4·51 - 4·76 - 5·15 - 5·56 
vd - 0·10 ± 0 ·00 + 0·04 - 0·11 - 0·12 - 0 ·03 - 0·06 

Curv. - 0·28 - 0·28 - 0 ·28 - 0·28 - 0·28 - 0·28 - 0·28 

t 
Radial 

Velocity - 40·1 - 41·9 - 34·1 - 41·5 - 34·5 - 34 ·6 - 29·5 
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MEASURES OF 32 02 CYGNI-Conru:nued 

6415 6425 6438 6453 6503 6511 6541 

X 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4571·896 -26·10 t -15·49 t -16·55 t -11 ·64 t -25·83 t -19·20 ! -32·19 1 .. 
4549·646 -22 ·19 .!.. - 7 ·68 t -22·58 .!. -17·22 t -21·02 l. -29·64 l. . . . . . . . . .... • • • • 
4501·865 -25 ·35 l. -12·20 t -39 ·50 1 - 8·00 t -28·38 t -23·07 t -21·05 t • .. 
4415·200 -26·08 l. -17·99 l. -20·61 l. -17·74 l. -21·08 t -16·92 ! . ....... . . . . • • • • 
4404·042 ... . -22 ·41 ! -36·23 .!.. -20·75 l. -15·91 .!.. -15·79 i . . . . . . . . • . ....... . . . . • 2 

4395 ·461 -26·53 t -27 ·35 .!.. -29·11 1 -11·53 i . . . . . . . . .... • . . . . . . . . . . . . .. . . . . . . . . . ... 
4351·674 ........ . . . . . . . . . . . . . . . . -40·50 .!.. . . . . . . . . -29·60 l -33·12 .!.. ..... . .. . . . . • . ... • 
4340·705 -33·26 1 -22·00 1 -27·18 1 -20·31 t -14·01 1 -15·13 1 -19·86 .!.. 

2 

4326··076 . . . . . . . . . . . . -21·63 .!.. . . . . . . . . . . .. . . . . . . . . . .... . .. . . . . -34·10 l -23·63 t • . . . . 
4314·891 -30·01 .!.. -22·50 ! -29·46 .!.. -23 ·28 .!.. -30·45 t -28·91 ! -21·62 1 

2 2 • 2 

4294·514 -25·98 1 -21·63 1 -15 ·22 .!.. -15·76 .!.. -26·09 i: 2 . . ...... . . . . 2 2 • . . ...... . . . . 
4289·872 -35·23 l. -21·58 .!.. -24·51 i -24·40 .!.. -19·85 .!.. - 9·56 1 • ........ . . . . 2 2 2 2 

4271·888 . . . . . . . . .... -20·85 ! ... . . ... . .. . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . ....... . . . . 
4215·906 -20·78 l. -19·04 1 -13· 12 .l -17 · 10 -16·49 .l • 2 • . . . . . . . . . . . . • . . . . . . . . . . . . 
4101·653 -32·70 .!.. -12·85 .!.. -27·69 .!.. -24·17 -34·10 l. . ....... . . . . • • • • . . . . . . . . . . . . 

Weighted 
mean - 28·59 - 19.19 - 26·39 - 16·76 - 23·50 - 20·62 - 21· 16 

v. - 6·54 - 7·29 - 7·83 - 8·35 - 10·36 - 11·25 - 12 ·38 
vd - 0·11 - 0·08 - 0·08 - 0·03 - 0·11 - 0·11 - 0 · 16 

Curv. - 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 - 0·28 - 0·28 

Radial 
Velocity - 35.5 - 26 ·8 - 34 ·6 - 25·4 - 34·3 - 32·3 - 34·0 



160 

4571·896 
4549 ·646 
4523·052 
4501·865 
4415·200 
4404·042 
4395·461 
4351·674 
4340·705 
4326·076 
4314 ·891 
4294·514 
4289·872 
4271·888 
4215·906 
4128·108 
4101·653 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 32 o• CYGNI-Continued 

6568 6579 6612 6714 6833 6929 6952 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-26·89 t -21·89 l -22 ·96 t -28·02 i -28·20 .l -23·16 t - 6·88 t • 
-25·46 ! .. . .. ... . . . . -32 ·15 l -17·85 .l -53·20 .l -27·41 .l - 8·34 t • • • -20 ·76 .l . . . . . . . . . . . . -16·77 l . ....... . . . . -35·20 l • . . . . . . . . . . . . . . . . . . . . . ... 
-19 ·62 t - 6·16 l. -28·63 t -31 ·94 .l -28·02 .l -34·19 t • • • . . . . . . . . .... 
- 3·28 l -20·96 .l -14 ·27 t -28·13 ! -25·70 t +10·21 l • . . ... . .. . . . . 
-23 ·89 l. -22·23 l. -21 ·64 t -34·17 t -13·78 t • • . . . . . . . . . . . . ........ . ... 
-21·42 l + 4·17 l -37·33 t -30 ·97 t ...... .. . .. . . . . . . . . . . . . . - 9.54 l 
. . . . . . . . . . . . -17·44 t -29 ·49 l. -15 :74 • l. . . .. .... . . . . -21·60 t +11·53 t • 
-24·79 t ........ . . . . -21 ·96 t . . ..... . . . . . -31·92 .l -32·46 t - 8·94 l. 

2 • .... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -27·74 l -37·65 t -26·74 l 
-23 ·81 t -20·14 t -34·56 t -36·34 t -24 ·21 l. -23·38 t -23·90 t • 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -35·42 l . ....... . . . . . . . . . . . . .... 
-22·56 .l . . . . . . . . . . . . -24·09 ! -28·23 l -35·51 l -26·30 t -17·80 l • . . . . . . . . . . . . . . . . . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . -19·24 l. -19 ·45 t . ... .. .. • .... .... . . . . -11·25 l -25·21 t -13· 10 i -41·83 t -28· 14 t - 9.34 t 
. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . ... -26· 12 l. . ....... . ... . ....... . . .. • ... .. ... . . . . . . . . . . . . . . . . .. . . . . . . . .. . .. . . . . . . . . . . -33·69 l . ....... .. . . + 9·91 l 

- 22·17 - 15·35 - 25 ·70 - 26·06 - 33 ·78 - 28·10 - 10·62 
- 13 ·07 - 13·00 - 12· 18 - 7·68 + 2·98 + 10·50 + 11·30 
- 0 · 19 - 0·21 - 0·19 - 0·23 + 0·19 + 0 · 15 + 0·10 
- 0 ·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

- 35 .7 - 28 ·8 - 38 ·4 - 34 .3 - 30 ·9 - 17·7 + 0·5 
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MEASURES OF 32 o• CYGNI-Con~nued 

6963 6972 6983 7006 7015 7061 7084 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4571·896 -32·78 .l -34· 15 t -21·50 t - 18·27 t -22·62 .l -28·20 t - 6·20 t • • 
4549·646 -30·60 .l -36·82 t -11·87 t -10 ·81 l. . . . . . . . . . . . . . ....... . ... - 4·63 t • • 
4523·052 -17·64 .l -24·05 l. - 14·95 l. . ... ... . -23·29 .l -17·52 l. -13·03 t • • • . . . . • • 
4501·865 -31 ·41 ! -47·72 t -15 ·74 .l . . . . . . . . - 5·28 .l - 9.43 l. -18·02 t ' . . . . • • 
4415·200 -37 ·38 t -30·96 l. -25·28 t -24·50 t -19 ·72 t -23·92 1 - 0·97 t • .. 
4404·042 -43·62 t -45·65 t -23·73 t - 30·54 t -22 ·29 t -17·93 t -17·22 t· 
4351·674 -33·93 t -37·30 l. -25·40 .l . ....... - 5·83 .l -23 ·90 t -23·21 l. • • . . . . • . • 
4340·705 -31·62 1 -30·31 t -24·01 ! -24·91 t -32·58 t -23·11 t - 2·97 t 2 

4326·076 -49·25 l. . . . . . . . . .... . . . . . . . . . . . . -17·74 l. -41 ·01 .l . ....... . . . . . . . . . . . . . . . . • • • 
4314 ·891 -24·72 1 -18·84 t -27·02 t -16·40 t -24·90 ! -26·10 ! -10·25 t 2 

4294·514 . . . . . . . . . . . . . . . . . . . . . . .. -34· 14 l. . . . . . . . . . ....... . . . . . . . . . . . . . . . . . . . . . . . . . ... • . . . . 
4289·872 -34·91 t . . . . . . . . . . . . -33 ·30 l. -27·20 t . ....... . . . . -23·00 t • . . . . . . . . . . . . 
4271·888 -34·21 l. . . . . . . . . . .. . . ....... . . . . . . . . . ....... . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
4215·906 -30·58 t . . . . . . . . . .. . -24·66 t -38·02 ! -23· 12 t -38·88 t -14·34 t 
4101·653 ........ . .. . ........ . ... . . . . . . . . . . . . . . . . . . . . . . . . -36·00 l. . . . . .... . . . . . . . . . . . . . ... • 

Weighted 
mean - 32·64 - 34·46 - 23 ·23 - 22·73 - 23 ·97 - 23·41 - 11·32 

v. + 12·26 + 12·43 + 12·60 + 12 ·76 + 12·68 + 11·51 + 9·66 
v, + 0·10 + 0·11 + 0·12 + 0·05 + 0·05 + 0·03 + 0·10 

Curv. - 0-·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

Radial 
Velocity - 20 ·6 - 22·4 - 10·8 - 10·2 - 11·5 - 12·1 - 1·8 
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MEASURES OF 32 o• CYGNI-Continued 

. 7090 7102 7110 7129 7149 7165 7187 

}. 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-

4571·896 + 2·54 ! -16 ·96 t -33·95 t -31·10 ! - 6 ·47 t - 0·63 ! - 16·01 ! 
4549·646 -12·39 t -19 ·82 .l + 3·42 ! -26·48 ! . ....... . . . . - 7.43 i -14 ·72 t • 
4523 ·052 -19·95 t -23·29 l. . . ...... -15·97 t - 8·79 ! - 0·85 t +22·24 l. • . . . . • 4501 ·865 -17· 13 t -27 ·75 t -18· 02 l. -11·33 t -10·31 l. + 2·58 t + 1· 81 i • • 
4415·200 -16 ·68 l. -25·11 t - 7·64 t - 9·66 t + 6·05 .l + 0·46 l + 9· 14 l • • 
4404·042 -24·17 i -32·69 t -17·32 l. -12·96 l. - 18·26 l. . ....... . . . . -19 ·46 t • • 2 

4351 ·674 - 21·92 t -32·58 l. . . . . . . . . -39·22 l . ....... . . . . -30·96 l. • . . . . . . ... . . . . .. . • 4340·705 -27·73 t -26·96 t -18·16 t + 0·62 t + 4.34 t .... .... . . . . . ....... . . . . 
4314·891 - 9·12 t -20·82 ! -27·33 t -26·65 t + 0 ·70 ! -11·21 t + 4·01 l. • 4294·514 -15·11 t ........ . . . . -26·81 t -20 ·54 ! -14·13 t . ....... . . . . - 2·40 ·t 
4289 ·872 -19·20 l. -28·30 t -18·98 l . . . . . . . . . . . .. .. . . ... • . . . . . . . . . . . . . . . . . . ... ... . . . . 
4215·906 -17·91 t -27·82 t -18·63 t . . . . . . . . -14·04 t - 5 ·88 .l . . . . . . . . . .. . . ... • 

Weighted 
mean - 16·07 - 25 ·74 - 18·38 - 17·92 - 7 .35 - 2·72 - 5·42 

v. + 8·60 + 7·61 + 6·67 + 5·09 + 2·37 - 0·46 - 2·38 vd - 0 ·01 - 0·03 - 0·13 - 0·10 - 0·11 - 0 · 14 - 0 ·03 
Curv. - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 - 0 ·28 - 0·28 

Radial 
Velocity - 7·8 - 18 ·4 - 12·1 - 13·2 - 5·4 - 3·6 - 8·1 

• 



4571·896 
4549·646 
4523·052 
4501·865 
4415·200 
4404·042 
4351·674 
4340·705 
4314·891 
4294·514 
4289·872 
4215·906 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 
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MEASURES OF 32 02 CYGNl-Con'tinued 

7216 7221 7259 7299 7322 7342 7360 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

+28·66 ! -16·90 ! +11·38 ! - 3 ·02 !. + 3 ·61 ! + 2·15 1 + 3·54 !. • 2 • - 5·72 1. + 5 ·26 !. + 3·29 1. +13·22 !. + 9·57 ! . . . . . . . . . . . . • • • • . . . . . . . . . . . . 
- 6·88 !. + 8·13 !. + 5·70 !. + 5 ·58 ! + 8·26 !. +11·19 ! ........ . . . . • • • 2 

+ 14·94 1 + 4·48 1 +19·06 !. - 6·79 1 -15· 12 !. + 7 ·00 1 + 5·52 !. • • • .. • 2 • 
+ 12·13 1 - 1·21 !. + 4·03 ! + 6·29 i + 5.45 1 +14·26 'i. + 18·10 ! 2 • 2 • 

... . . . . . + 7.47 i + 0· 14 t - 0 ·56 1 - 6·11 !. . . . . . . . . . . . . . . . . • . . . . . . . . . .. . • .... - 4·48 !. + 2 ·76 i + 4·38 i +10·68 !. . . . . . . . . . .. . . . . . . ... • . ....... . . . . • 
+ 2·64 1 -18·50 i - 6·35 1. + 6·26 !. -10·86 t +14·22 ! 2 • 2 .. . . .. . . . . . . 
+ 1·01 !. + 5·66 ! + 3 ·11 ! +11·06 ! - 1·88 !. + 2 ·66 !. + 5·82 ! • • • ...... .. . . . . - 4 ·78 ! + 2·29 ! + 9·02 ! +18·22 !. . ....... . . . . + 9·12 !. • 2 

. . . .. . . . . . . . . . . . . . . . .... . ....... . ... - 2 ·32 !. +10·93 i . .. . + 7·68 ! 2 . . . . . .. . 
+12·22 ! - 9.55 i - 0·97 !. + 3·42 !. - 3·11 !. . ... +18·18 !. • 2 • . . . . . . . . • 

+ 8·55 - 6·79 + 4·90 + 2·83 + 2·66 + 7·09 + 9·78 
- 3·88 - 4·08 - 5.73 - 9·62 - 9.45 - 12·47 - 11·44 
- 0·11 - 0·02 - 0·09 + 0·05 - 0·01 - 0 ·12 - 0·05 
- 0·28 - 0 ·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

+ 4·3 - 11 ·2 - 1·2 - 7·0 - 7 ·1 - 5·8 - 2 ·0 
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4571·896 
4549·646 
4523·052 
4501·865 
4415·200 
4404 ·042 
4351·674 
4340·705 
4314 ·891 
4294 ·514 
4289·872 
4215·906 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

7371 

+13·55 ! 
- 1·93 ! 
+ 5 .95 .1 • 
+ 6·98 t 
+11·52 t 
. . . . . . . . . . . . 
+ 3·82 t 
+ 8·51 t 
+ 4·76 t 
+ 5·76 t 
+ 7 ·00 t 
+18 ·85 .1 • 

+ 7 · 18 
- 11·94 
- 0·04 
- 0·28 

- 5·1 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 32 02 CYGNI-Continued 

7376° 7395 7424 7434 7448 7451 

+ 7·68 1 + 1 · 10 ! + 6·46 l + 6·48 t + 6 ·88 t + 4·36 ! .. 
+21·64 t - 7·28 .1 +26 -24 l - 7·08 J. • .. • . . ...... . . . . ..... ,, . . ... 
+ 4.73 t + 7·50 ! + 6 ·80 J. +14·91 .1 +16·58 .1 +1'9·80 t • • • 
+21·52 t + 8·62 ! +15 ·02 .1 + 3·10 ! + 6·15 .1 + 7.55 t • • 
- 8 ·89 .1 + 9·14 t + 7·96 J. . ....... . ....... . .. . + 6·52 t • , . . . . 
. ....... . ... . . . . . . . . . . . . - 0·27 J. . . . . . . . . . ... . ... .. .. . . . . + 1·01 .1 • • - 1 · 18 t . .. .. . .. + 2·11 t - 7·00 t - 2·78 .1 - 7 ·22 .1 . . . . • • 
+35·92 ! -12 ·54 l +13 ·98 l + 7 ·66 ! - 7.49 t +12·53 t 2 2 
- 1·88 t + 3 ·88 t + 5.37 t + 0·72 t -12 ·88 t + 2·04 t 
. . . . . . . . . . . . +10·41 .1 . .. .. ... . . . . . . . . . . . . . . . . . ....... . . . . . . . . . . . . . . . . • 
. . . . . . . . . . . . . . . . . . . ' +10 ·18 J. + 5·50 t +12·57 .1 +2·89 t .... • • . ... . . . . . . . . . ... .... - 0·90 t - 1 ·22 .1 +1·06 t . ... . . . . . . . . . . . . • 

+ 11·08 + 2 ·75 + 9·32 + 3·17 + 2·75 + 5·50 
- 12·57 - 12·91 - 13 ·08 - 12·88 - 12·29 - 11 ·42 
- 0·18 - 0 · 10 - 0 · 11 - 0·12 - 0·14 - 0·16 
- 0·28 - 0 ·28 - 0·28 - 0·28 - 0 ·28 - 0 ·28 

- 2·0 - 10·5 - 4·1 - 10·1 - 10·0 - 6·4 



4571·896 
4549·646 
4523·052 
4501·865 
4415·200 
4404·042 
4351·674 
4340·705 
4314·891 
4294·514 
4289·872 
4271·888 
4215·906 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 
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MEASURES OF 32 9• CYGNI-Continued 

7455 7474 7488 7492 7555 7620 7630 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

+20·46 t +14-87 ! + 2·48 l. - 3.24 l. -12 ·41 ! - 3·30 l. - 4·21 t • • • 
+ 9·18 l. +21·12 .1. - 5.77 l. + 9.57 l. -16·66 t + 0·95 t + 0·81 l. • • • • • 
+19·51 l. + 7·82 .1. +24·53 .1. + 6·54 t + 2·41 l. - 4.95 .1. -10·59 l. • • • • • • 
+14·25 .1. - 4·65 ! + 8·31 .1. + 8 ·59 t - 0·20 l. -12·46 l. -19·03 l. • • • • • 
+24·80 ! + 9·03 1 +10·22 t . . . . . . . . . ... + 6 ·28 1 -12·63 t - 0·38 l. • • • 
+11·20 l. . . . . . . . . . . . . - 4·56 l. . ....... . . . . - 1·24 t -25·62 1 + 5.93 1 • • • • 
+ 3·03 t + 2·69 .1. - 6·44 t . . . . . . . . .... - 4·28 .1. . . . . . . . . . ... - 8·56 t • • 
+30·05 t +11·96 ! -13·26 t - 8·68 1 • - 2·74 ! -26·39 ! -13·44 ! 
+ 8·69 ! + 9·02 1 + 6·70 ! - 0 ·72 .1. -14·50 1 -10·88 ! 'i . . . . . . . . .... • .. 
. . . . . . . . . . . . +14·27 .1. . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . ... + 0·85 .1. • • 
+11·71 l. + 4·30 .1. - 6·79 1 -10·32 l. -13·13 .1. • • . . . . . . . . . ... . . . . . . . . . . . . .. • • 
+11·61 ! . . . . . . . . . . . . ..... ... . ... . . . .. . . . . ... . . . . . . . . . . .. . ....... . ... . . . . . . . . .... 
+10·14 t +12·72 1 .... . . . . - 1·38 .1. -29·96 t - 0·88 t • . . . . . . . . . ....... • 

+ 15·89 + 8·98 + 2·93 + 2·32 - 4·26 - 15·01 - 6·99 
- 10·44 - 9.55 - 7·03 - 4·78 + 6·06 + 11·17 + 12·25 
- 0·16 - 0·20 - 0·21 - 0·24 + 0· 16 + 0·12 + 0·14 
- 0 ·28 - 0 ·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

+ 5·0 - 1·0 - 4·6 - 3·0 + 1·7 - 4·0 + 5 · 1 
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4571·896 
4549·646 
4523·052 
4501·865 
4415·200 
4404·042 
4351·674 
4340·705 
4314·891 
4294·514 
4289·872 
4215·906 

Weighted 
mean 

Va 
Vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 32 02 CYGNI-Continued 

7663 7679 7696 7701 7712 7719 

- 4·21 ! + 3·76 ! + 2·30 .! -10·31 1 -24·36 .! -25·55 .! • 2 2 • 
-11·07 l. - 0·88 .! +10·26 .! -18·68 l. -29·98 l. + 1·34 l. • • • • • • 
+ 4 ·67 l. - 2·00 ! + 1·33 l. • • + 4·82 .! - 4·69 • l. • - 9·95 i 
- 5·26 l - 8·06 1 -13 ·47 l. - 3·38 .!.. -34·44 l. - 2·75 l. 2 • • • • 
- 2·27 ! + 2·48 .! ........ . . . . + 0·34 :!. -18·34 ! -12·02 ! • • 

.... -17·33 .! + 7·81 .! -12·25 .! - 5·76 .! -16·97 :!. . . . . . . . . 2 • • • • 

. . . . . . . . . . . . . . . . . . . . . . . . . ... -17·62 l. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. . 
-24·36 ! - 4·66 ! -13·22 i - 6·69 1 - 4·89 .! -13·66 l. 2 • • 
-16·40 ! - 4·92 :!. -11· 12 :!. -12·01 ! +18·20 ! - 5·72 ! 2 • 
+ 0·44 :!. - 9 ·46 1 -20·54 .! -13·15 l. -10·02 l. • • . . . . . . . . .... • • • . . . . . . . . . ... -11·08 l . . ... . .. . ... . . . . . . . . . . . . . . . . . . . . . ... . ....... . . .. 

.... - 6·28 :!. . .. ..... . ... . ... +13·91 l. . ... . . . . . • . . . .. . . . • . . . .. .. . . ... 

- 8·80 ~ 5.39 - 2·30 - 9·64 - 9·84 - 10·56 
+ 12·96 + 12·49 + 11·63 + 10·82 + 9·84 + 8·04 
+ 0·19 + 0·18 + 0·10 + 0·05 - 0·09 - 0 ·09 
- 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

+ 3.9 + 7·0 + 9·1 + 0·9 - 0·4 - 2·0 

7730 

-19·18 l 
- 3·50 1 • - 7·12 l. • 
-11·46 l. • 
-10·60 .! • 
. ....... . . . . 
-12·30 l 
-12·54 ! 
-14·76 ! 
-31·08 :!. • . ....... . . . . 
- 0·36 l. • 

- 12·78 
+ 7·67 
+ 0·07 
- 0·28 

- 5·3 
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MEASURES OF 32 e• CYGNI-Continued 

7746 7763 7781 7800 7812 7821 7835 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. IWt. Vel. Wt. Vel. Wt. Vel. Wt. 

4571 ·896 -15·30 t + 7·46 t - 14·56 .l - 2·74 .l - 0·50 .l + 5·60 .l - 0 ·37 t 2 • • • 4549 ·646 - 8·47 .l - 5·58 .l . . . . . . . . . . . . . ....... . .. . +15·97 l.. +10·09 t -17 ·36 t • • • 4523·052 - 4·56 t + 1·34 t -11·82 t .. . . + 8·01 l. - 0 ·97 l. +11·35 t . . . . . . . . • • 4501 ·865 -13·73 .l + 0 ·53 l. - 8·59 l. + 0 ·44 .l .... + 9.54 .l • • • . . . . . . . . . . . . • . . ...... • 4415·200 . . . . . . . . . . . . + 1·28 .l . ....... . . . . + 0·10 l. +15·09 .l . . . . . . . . . . . . +16·64 .l • • • • 4404·042 -27 ·70 l.. + 1·22 l. ...... . . .... -12·02 l.. + 9.71 t . .. . - 2·97 l. • • • . . . . . . . . • 4351 ·674 -14·92 l.. . . . . . . . . . . . . - 23 ·46 l. - 9·26 i - 8·35 l. -14·03 l. -10·19 t • • • • 4340·705 - 7·81 t + 8·84 .l - 5 ·23 t + 1·03 t + 4·23 .!. . . .. - 7·48 t • 2 . . . . . . . . 
4314·891 - 6·51 .l -18·83 .!. - 6·50 t + 2 ·00 t + 3·22 .!. - 6·59 i - 1·97 t • 2 • 4294 ·514 -26 ·29 l. -16·84 l. -11 ·63 .!. • • • . . . . . .. . . . . . . . . . . . . . . ... . ..... .. . ... . ....... . . . . 
4289·872 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . + 9.39 l. . . . . . . . . . ... - 0 ·79 t • 4215·906 . . ...... . . . . +10·26 t . ...... . . . . . . . . . . . . . . . . . + 7·41 t . ....... . ... . ....... . . . . 

-
Weighted 

mean - 12·75 - 1·59 - 11 ·48 - 2 ·22 + 5.54 - 1·18" - 2·20 v. + 6·58 + 4 ·26 + 1·33 - 2·10 - 5.45 - 7.55 - 8·60 y, - 0·10 - 0 ·10 - 0 ·12 + 0·04 ± 0 ·00 + 0·02 - 0·02 
Curv. - 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 - 0 ·28 - 0 ·28 

Radial 
Velocity - 6 ·6 + 2·3 - 10·5 - 4·6 - 0·2 - 9 ·0 - 11·1 

1 
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4571·896 
4549·646 
4523 ·052 
4501·865 
4415 ·200 
4404 ·042 
4351 ·674 
4340 ·705 
4314·891 

·4294.514 
4289·872 
4215 ·906 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 32 o• CYGNI-Continued 

7864 7897 7903 7929 8129 8157 8168 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

+ 6 ·53 l. + 8·91 l. - 6·96 l. +1~·54 À - 1·77 ! -36·26 ! -19·74 ! • • • 2 

- 3·10 l. -16·52 l +13 ·38 i -34 ·76 l. -20 ·72 ! -35·12 .i ..... . .. . . . . • • • 
+17·00 l. + 8·17 l. + 1·64 l - 5.45 l. -16·76 l. -16 ·89 ! • • • • . . . . . . . . . . . . 
- 2·22 l. - 5 .77 l + 0·20 l. + 2 ·21 l. -13 ·40 l. -21 ·65 ! -31 ·16 l. • • • • • 

-22·62 l. -18·33 l -34·78 ! . . . . . . . . . . . . . . . . .... . . . . . . . . .... . . . . . ....... . ... • 
. . . . . .. . . . . . . ....... .. . . . . .. . .... . . . . . ... . ... . . . . . . . . . . . . . ... - 7·88 l. -29·04 ! • 
+ 1·78 l. + 3·92 l. - 3 ·48 l - 4 ·38 l. . . . . . . . . . ... -37·15 l -27 ·42 l. • • • • 
-10 ·96 l. + 6·31 l. + 5.74 l. -11·45 l. -34 ·74 ! -37·30 ! • . . ..... . . . . . • • • 
+ 3·11 l. - 3·50 l + 4·20 l + 5 .71 l . . . . -31·80 ! -25·85 ! • . . .. ... . 
. . . . . . . . . . . . . . . .. . . . . . . . . .. .. . . . . . . . . ....... . . . . . .... . .. . . . . -30·30 i -43 ·80 l. • 
.. . ..... . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . ... -36·82 l. -25·48 l. . . . . . . . . . . . . . . .. • • . . . . . . . . . . . . . ....... . . . . . ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . -47·82 ! -20·47 l. • 

+ 2·54 + 1 ·44 - 2·09 + 6·85 - 14·65 - 29·04 - 29·80 
- 9 ·72 - 12·92 - 13·08 - 11·87 + 7 ·68 + 11 ·54 + 12·69 
- 0·04 - 0 ·05 - 0 ·14 - 0 · 12 + 0·19 + 0 ·10 + 0 ·09 
- 0·28 - 0 ·28 - 0 ·28 - 0·28 - 0·28 - 0·28 - 0·28 

- 7 .5 - 11·8 - 15 ·6 - 5.4 - 7·1 - 17·7 - 17·3 



4571·896 
4549·646 
4523·052 
4501·865 
4415·200 
4404·042 
4340·705 
4314 ·891 
4294·514 
4289·872 
4215·906 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 
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MEASURES OF 32 112 CYGNI-Continued 

8189 8196 8204 8212 8215 8224 8230 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-37·50 i -31· 10 i -15·26 i -25·58 t -18 ·92 ! -21·04 J. -20·13 t 2 

-21 · 15 1. -35·15 J. -20 ·22 J. -20·22 i -26·54 J. -15·82 i - 3 ·63 i • • • • 
-27·52 t -26·22 1. -30·99 J. -33 ·05 1. -21·75 t -11·10 J. -14·31 t • 2 • 2 

-45·81 t -27 ·62 1. -30·90 l. -43·16 J. -31·16 l -32·30 J. -18 ·39 l. • • • • • 
-46 ·31 i . . . . . . . . -34·88 l. -36·21 J. -13·71 J. -24·55 l -27·40 l. . . . . • • • • 
-23·10 l. -26·42 J. -20·04 t -18 ·75 t • . . . . . . . . .... ........ . ... • . . . . . . . . . ... 
-39·24 t -30·00 J. . . . . . . . . . . . . -31 ·69 l. -27·18 t -40 ·48 t -20·98 t 2 • 
-21·98 l. -32·22 l. -34·35 J. -23·30 t -29·12 t -12·78 J. -18 ·65 t • • 2 • 
-38·26 J. . . . . . . . . . .... . . . -32·83 l. -30 · 12 J. -15·76 J. • . . . . . .. . • • . ....... . . . . • ........ . . . . . .... .. . . . . . ........ . ... . ....... . . . . -49·76 t . ....... . . . . . . . . . . . . . . . . 
.... .. .. . . . . . . ...... . . . . . .. . .. . . . ... . . . ..... . . . . -24·04 J. . ....... . . . . . .. . . . . . . . . . • 

- 33 ·76 - 30 ·43 - 27·47 - 28 ·46 - 27 ·44 - 22·41 - 16·96 
+ 12·54 + 11·28 + 10·94 + 10.a9 + 9·13 + 7·36 + 6·63 
+ 0·05 - 0 ·03 - 0·03 - 0·05 - 0·09 + 0 ·04 - 0·05 
- 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 - 0·28 

- 21·9 - 19·4 - 16·8 - 18·7 - 18 ·7 - 15 ·3 - 11·7 
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MEASURES OF 32 o• CYGNI-Continued • 

8242 8248 8261 8270 8271 8277 8284 

À 

Vel. Wt. Vel. Wt . Vel. Wt. Vel. Wt. Vel . Wt. Vel. Wt. Vel. Wt. 

4571·896 -19·34 ! -25·56 ! - 29·30 ! -10·31 l - 34·42 l. -16·28 t -26·89 ! • 
4549 ·646 - 3.37 t -26·63 l. -32·92 t -23·38 .l - 32·00 l. -21 ·92 1. - 12·00 l. • • • • • 
4523·052 -24·32 ' .l -20·85 t -28·42 .l -26·12 1 - 32 ·66 l. -19 ·60 1. - 7·64 1 • • <; • • • 
4501·865 -44·56 l. -36·98 l -22·97 l. -22 ·94 1. -35·34 1. -26·86 t -24·84 t • • • • 
4415·200 -17·05 l. -29·41 l. -21·56 1. -18·59 .l -13·00 .l - 6·93 .l • • • • ... . .. .. . . . . • • 
4404· 042 . . . . . . . . .... . . . . . . . . . . . . -23·58 l. . . . . . . . . . . . . ........ -16·15 ! -21·58 1. .. . ... • 
4340·705 -27·18 t -16·15 l. -19·41 l. -11·98 l. -27·19 1. - 26·61 1. -17 ·38 ! • • • • • 
4314·891 -15·89 t -19·78 t -17·97 t -21·40 1. -32 ·99 1 -18·10 t -21·74 t • • 
4294·514 . . . . . . . . . .. . . .. . . . . . . . . . - 24·12 1. . ... . ... -18·91 1. • . . . . . . . . . . . . . . . . • . ....... . . . . 
4289·872 . .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . .. . . . .... -22·99 .l -21 ·59 l. . . . . . ....... • • 
4215·906 ' -22·11 1. . . . . . . . . . . . . . .. . . . . . . .. . . ... .. .. . . . . . .. . . . . . .. . . . . .. . . . . . . . . . .. . .. . . .. . . ... 

Weighted 
mean - 21·68 - 24·38 - 24·66 - 19 ·25 - 32·43 - 20·32 - 19·50 

v. + 5 ·50 + 4 .55 + 3·08 + 0·32 + 0·07 - 2·08 - 3 .57 
vd - 0·09 - 0 ·10 - 0·11 - 0·03 - 0·17 - 0·12 - 0·10 

Curv. - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 

Radial 
Velocity · - 16·5 - 20·2 - 22·0 - 19 ·2 - 32·8 - 22·8 - 23·4 



4571·896 
4549 ·646 
4523 ·052 
4501 ·865 
4415 ·200 
4404·042 
4340·705 
4314 ·891 
4294 ·514 
4289·872 
4271 ·888 
4215·906 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 
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MEASURES OF 32 02 CYGNI-Concluded 

8299 8302 8327 8353 8402 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

- 3·15 t 
- 4 · 15 t 
-19'.·00 ! 
-20 ·68 t 
-13·59 t 
-29·85 t 
-11·20 .!. • 
-21·65 t 
. . . . . . . . . . . . 
-25·18 .1 • 
. . . . . . . . . . . . 
. . . . . . . . .. . . 

- 16·03 
- 5·00 
- 0·04 
- 0 ·28 

- 21·4 

-16 ·93 t 
-19 ·32 t 
- 9 ·30 .l • 
-14 · 10 t 
- 9 ·06 l • -15 ·20 .l • 
- 20·88 l .. 
-22·30 .l 

2 

-18 ·48 t -........ . . . . 
. . . . . . . . .... 
-11 ·59 

- 17 ·00 
- 6·97 

0 ·09 
- 0 ·28 

- 24·3 

t 

-39 ·21 .1 
2 

-28 ·29 .!. • 
-20 ·38 t 
-32 ·95 .!. • 
- 47·15 .l • 
-28 ·32 1 • 
-37·59 t 
-26·25 .l • 
. . . . . . . . . . . . 
. . . . . . . . . . . . 
. . . . . . . . .. . . 
. . . . . . . . . . . . 

- 33·26 
- 10 ·67 

0 ·09 
- 0·28 

- 43 .3 

-38·01 t 
-29·52 ! 
-24·37 ! 
-21 ·52 .l • 
-34·95 t 
-20·58 t 
-50 ·02 t 
-25·45 .l 

2 

-36·40 t 
-24·42 .1 • 
. . . . . .. . . . . . 
. . . . . . . . . ... 

- 31 ·81 
12·97 
0 · 14 

- 0 ·28 

- 45 ·2 

-19·50 .l 
2 

-25·32 t 
-19 ·22 t 
-28 ·89 ! 
-23·95 .l • 
-23·76 .l • 
-31 ·58 t 
-38 ·90 t 
-28· 99 .1 • 
. ..... . . . . . . 
-20 ·78 t 
. . . . . . . . . . . 

- 26·52 
- 10 · 15 

0 · 16 
- 0 ·28 

- 37·1 

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

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

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

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

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

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

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

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

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

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

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

. . .. .. . . . . . . . . .. . ... . ... 
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The plates were grouped into twelve normal places found in Table V. 

TABLE V 

No. Julian Day Phase Velocity Weight Residual 

-

1. . . .. . ...... . .. . . .... . . . . .. . 2,420 ,510·835 795 ·708 -30·1 4 -1 ·6 
2 .. ... .... . . . .... . .. . .. . . . ... 543·658 867·018 -35·4 3 +0·2 
3 ....... ... ........ . .... .. . .. 495·178 964 ·788 -33·6 1 -2·1 
4 .. . . . .. . . . ... . ... . ........ .. 629 ·599 1099 ·209 -13·1 1 ·5 +0·8 
5 . . . ..... . . . .. . ... .. . ... . ... . 716·627 16·237 - 7·8 2 +1·3 
6 ... . . . .. . .. . . .. . . .. . . . . . . .. . 801 ·337 100 ·947 - 5.9 2 ± 0 ·0 
7 .... .. . . . .. . . . . .. .. . .. . .. . . . 882·701 182 ·311 - 1 ·4 1 -2·1 
8 . .. .. .. . . . . . .. . ... . . . ..... . . 2 , 421 ,007 ·588 307·198 + 3·7 1 -1·9 
9 . . ... . . . . . . .. . .. ...... . . .. .. 076·982 376·592 - 3 .4 1·5 -1·7 

10 . ... . .. . . . . . . ...... . ... . . ... 166·664 466·274 -10 ·1 1 +4·5 
11 . . .. .. .. .................... 2 , 240,272·465 635·711 -14·9 2 +1 ·6 
12 . . .. .. .. . ... . . . .. ... .. . .. . . . 2 ,421 , 443·212 742 ·822 - 20·1 2 +1·6 

A curve running through the normal places has some similarity to that which would 
be given by the blending of the lines of the primary star by those of a secondary star, 
but the deviation from the elliptic form takes place unsymmetrically in such a way as to 
be hardly thus accountable. Also, there seems to be no widening of the lines at any 
place in the orbit and it seems as though the irregularities in the curve are due to actual 
variations in the motion of the light-giving body. It was therefore attempted to run an 
elliptical curve, as closely as possible, through the normal places and apply a secondary 
correction to this by introducing a circular curve of one-third the period. 

A least-squares solution was carried through, which resulted in slight corrections 
to the elements and a reduction of the value of "l;pvv from 75 to 60. The preliminary 
and final values of the elements are given beiow. Probable errors were computed and 
are appended to the final values. 

Element Prelimina.ry Final 

P .. .... . ....... . ...... . .. . ............ . .. 1170 days ... . . . . . .............. 1170 days 
e .. . ... .. ........ . ... .. . . . .. . . ........... 0·2 ..... . .. .. ..... . . . ......... 0·182 ± 0 ·053 
W . · . . ••. . .. .......... • . .• •......•.•.. . ... 280° . . . . . . . . . . ........ .. . . ... . . 281° ·05 ±4° ·8 
K ..... . ...... . ... . ...................... 16 km . . . . ........... . . . ... . ... 16 ·64 km. ± 0 ·93 km. 
T .......... . .......... . ........ . ...... . .. 2 ,420 ,700 ·25 J .D ... . .. . .. . ..... 2 , 420 ,700•39 J.D. ± 18 ·7 d . 
'Y·· . ..... . .... . .. .. .. . ... . ....... ... . . ... - 14· 6 km . .. .. .......•..... . .. -14 ·35 km. ± 0 ·65 km. 
K1 . . .. ..... . ... . ....... . ...... . . . ....... . 6 km . . .. ....... . ......... . . . .. 5·86 km. ± 0 ·90 km. 
T •. _.. · . . . . .. . ......... . ...... . .. . ...... . .. 2 ,420 , 515 J .D .... . .. . .... . . . .. 2 ,420 ,515· 821 J .D . ± 12 ·4 d. 
a sm i .. . ... . ..• . .•..........•.......•...... .. . . ........ . ..... . .... . . . . . 263, 250 , 000 km. 
m1•sin• i 
(m1+m)• · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· ··· 0 ·53 0 
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To explain the curves one would have to consider the system as consisting of a 
light-giving body revolving about another body in a circular orbit in 390 days and these 
two about a third in an elliptic orbit in 1170 days (fig. 2). 

A 

Fig . 2 

In fig. 1 the single circles represent the Ottawa normal places, the double circles 
Küstner's observations, and the triple circles the Lick observations. 

Dominion Observatory 
Ottawa 

February, 1918. 
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ORBIT OF BOSS 1082 
BY J. B. CANNON, M.A. 

Boss 1082 (a=4h 33m, ô= +52° 54', mag. 5·3, type G5) was found to be a 
spectroscopie binary at Mount Wilson. Three plates taken there in 1914 and 1915 
gave velocities of -38, -66 and 0 km. Forty-two plates were taken here in 1916, 1917 
and 1918, and from these the following orbit was obtained. 

The Mount Wilson observations follow. They lie on an -average about 6 km. more 
positive than our observations and if this amount be subtracted from each observation 
they fit the curve fairly welL 

MOUNT WILSON OBSERVATIONS 

Date 

1914, J).6C. 2·820 . ..... .............. . . 
" 24·786 ................. . .. .. . 

1915, Mar. 2·646 ................ ... ... . 

Julian Day 

2,420,469·820 
491·786 
559·646 

Phase 

58·27 
80·24 
27·10 

Velocity 

-38 km. 
-66 

0 

Residual 

+ 6·0km. 
+ 1·2 
+12·2 

The lines used are given in the table below, the wave-lengths being found 
by means of corrections obtained from the line-residual in each plate. 

4571 ·970 
4549·796 
4523 ·099 
4501 ·794 

4415·316 
4404·956 
4352·165 
4340·734 

The observations are as follows: 

63517-1 

4325·809 
4314·919 
4294·615 
4289·815 

4271·775 
4233·331 
4215·808 
4143·776 

• 
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OTTAWA OBSERVATIONS OF BOSS 1082 

Plate 

7819 .. . . .. .. . .. ... ...... .. .. .... ... .. . 
7833 .. . ... . . .. .. . ..... . .... ... ... . . . . . 
7852 ..... . . .. .. . .. ..... . .. . . . . . . . . .. . . 
7861. .... . . . . .. ...... ...... ... .... .. . . 
7874 .... . .. . ... . . . . . . .... . .. . .. ..... . . 
7894 . . .. .... . . .... . . . ... ... .. ... . .. .. . 
7901. . ... .. ..... .. .. . ... ... . . .. . . .. .. . 
7907 .... . . . . . . . .. . ... .... .... . . . .. .. . . 
7917 .. ....... . . ... .... . ......... .. ... . 
7968 .. . .. .. .. . . .... .. ...... . . .. .. . . . . . 
7992 . . ... .. ........ . . .. . ... .. . .. .. ' . . . 
8005 .. ... . . . .. .. . .. . . . . ..... . . . . ... . . . 
8008 ... . ... .. ... . .... . ... ... . .. .. ... . . 
~018 . . . ... .... . . . . .. .. . . .. .... ....... . 
8033 ... ... .. .. . . . ... .. .. . ......... · .. . . 
8068 .. . .. . . . . . . . . . . ... .. . .. . .. . . . .. .. . 
8075 .... . . .. .. .. . . . .... .. .... . . . .. . . . . 
8088 . . . . . ... . ........ . . .. .. ... . . . . .. . . 
8lb3 . .. . .. . .......... . ... . .. .. .. . . . .. . 
8107 . . . .................... . .. . ...... . 
8115 . . .. .... ............ . .. . ......... . 
8118 . . . . ................ . . . ...... . ... . 
8131. . .... . ..... . .. . ...... . . .. .... . : .. 
8328 . . ...... . ..... . . . .. . ..... . . .. .... . 
8332 . . . ..... . . ..... .. ... .. ....... .. ... . 
8340 .. ........ . ........... . .......... . 
8350 . .. ... . ... . . . ......... . . . . . . . . . . . . 
8358 . .. . ..... . .. .. . . .. . .... . ... . ..... . 
8366 . . . . . . .. . . . ... . ......... . .. . . . ... . 
8369 . . .... . ....... . ........ . ......... . 
8371 . ... . ....... . ........... .. .... . . . . 
8377 . .. ...... . .... . .. . .. . .... . .. . .. . . . 
8380 . . . . ... . ... . .......... . .. . ..... . . . 
8389 ... . .. .. .. ... . . ... . .......... .. . . . 
8403 ...... ., .... . .. . ...... .. .... . . .. . . . 
8406 .... . . . .............. ... ......... . 
8432 .. .... . ..... . ... .. .... .. ......... . 
8434 . . ... . ..... . ... . ...... . ...... . ... . 
8440 .... .. .. . ............... .. ...... . . 
8441. ... . .. . ..................... .. .. . 
8444 .......... . ... . ...... . ...... . .... . 
8455 ..... . ..... . .. . .... . ........ . .... . 

Julian Day 

2,421,132·81 
138 ·85 
141·82 
143·81 
148·81 
173·87 
182·76 
188·76 
190 ·63 
227 ·56 
244.55 
248·51 
251·51 
259·64 
262·60 
281·57 
287·62 
290 ·52 
297·57 
300·58 
304 ·58 
307 ·58 
317·59 
527 ·86 
537·84 
540·84 
545·83 
547.77 
559·84 
562·69 
565 ·62 
569·78 
574·61 
588 ·60 
593·61 
597·58 
618·54 
621·67 
633 ·59 
635·63 
642·62 
646 ·53 

Phase 

116·26 
1·30 
4·27 
6·25 

11·25 
36·32 
45·21 
51·21 
53·08 
90·01 

107·00 
110 ·96 
113·96 

1·09 
4·05 

23 ·02 
29·07 
31·97 
39·02 
42·03 
46-02 
49·03 
59·04 
27·31 
37 ·29 
40·29 
45·28 
47·22 
59 ·29 
62·14 
65 ·07 
69·23 
74·06 
88 ·05 
93 ·06 
97·03 

117 ·99 
0 · 12 

12 ·04 
14 ·08 
21 ·07 
24 ·98 

Velocity 

-38·5 
-23·9 
-19·2 
-33·1 
-21·9 
-15·5 
-25·0 
-41·3 
-35·2 
-61·4 
-49·0 
-44·8 
-40·8 
-40·3 
-31 ·0 
-17 ·0 
-12·8 
-12·1 
-20 ·5 
-21·2 
-29·0 
-24·8 
-47 · 1 
-12 ·0 
-18·7 
-23·4 
-31·2 
-32 ·9 
-45 ·7 
-41 ·8 
-56 ·6 
-58·9 
-59 ·7 
-74·3 
-72 · 1 
-65 ·6 
-33 ·0 
-41·9 
-18 ·3 
-16·9 
-10 ·2 
- 4.5 

Residual 

+ 1·5 
+ 7.4 
+ 8·3 
- 8·7 
- 1·8 
+ 1·5 
+ 1·3 
- 7.3 
+ 1·7 
+ 6·6 
+ 4 .4 
+ 3 .4 
+ 2 ·3 
- 9·1 
- 3·0 
- 4·8 
+ 0·1 
+ 1·9 
- 1·2 
+ 0·8 
- 4·9 
+ 6·4 
- 2·0 
+ 0·1 
- 1 -.3 
- 2·8 
- 4·9 
- 3 ·9 
- 0·3 
+ 7 .7 
- 3.5 
- 0·5 
+ 3 ·2 
- 5.9 
- 5·2 
- 1·2 
- 4·6 
- 9·0 
± O·O 
- 0·4 
+ 2 · 1 
+ 7·6 



4571 ·970 
4549-796 
4523·099 
4501 ·794 
4415·316 
44M·956 
4352·165 
4340·734 
4325·809 
4314·919 
4289 ·815 
4271.775 
4233·331 
4215·808 
4143 ·776 

Weighted 
mean 

v. 
y, 

Curv. 

Radial 
Velocity 
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MEASURES OF BOSS 1082 

7819 7833 7852 7852* 7852* 7861 7874 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

- 61·8 i -40·63 i -44·10 i -53·22 i -40·88 i -43 ·62 .: -37·60 l 
-49 ·75 i -61·58 i -33·49 i -33·36 i -35 ·77- i -35 ·20 i -46·82 l 
-65·33 i -66·46 i -45·92 i -60·16 i -51·88 ..... .. .. . .............. . . " 
-55·62 i -26·79 i .. . . .. . .......... ...... ..... . ........................ . .. . .. . 
-51·22 i -38-94 l -31·58 ! -40·40 i -35·29 t -55 ·15 i -44·2D l 
-64·34 i -44·50 ! -44·42 i -49·01 i -41 ·31 ! -59·62 i -48 -50 ! 
-68·45 i ........... . ..... . . . ... . ..... . .............. . ... -76 ·02 i .. ......... . 
-83·70 i -46 ·60 i -49 ·20 t -47 ·21 i -36·82 i -73 ·20 i -43·58 i 
............ -56·20 ! -38·22 i -35·53 ! .. ................ . .... . -42·22 ! 
-65·90 i -48·96 ! -43·22 i -41 ·20 i -45·46 ! -50 ·40 i -32-35 i 
-58·62 i -49 ·42 i -45·22 ! -47·90 ! -47·15 i -44 ·42 i -58·42 i 
. .. ......... .. ..... . ............. ...... ........ . -48 ·95 t ....................... . 
.. ".," . . " -49·10 i -39·82 t -43·21 t "."." " . . "" . . " "" ... "" .... . 
. ... .. . . .. " -37 ·47 t -39 · 18 i -28·51 i -41·14 i -57 · 10 i -26 ·53 i 
. . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 57 . 30 i . . . . . . . . . ... 

---- -

' 
- 62·47 - 46 ·93 - 40 ·86 - 43 ·61 - 40 ·51 - 55 ·20 - 42 ·82 
+ 24·19 + 23·25 + 22·69 + 22·69 + 22·69 + 22 ·28 + 21·13 
+ 0 · 10 + 0 ·03 + 0·05 + 0·05 + 0·05 + 0 ·05 + 0 ·05 
- 0·28 - 0 ·28 - 0·28 - 0 ·28 - 0 ·28 - 0·28 - 0·28 

- 38·5 - 23·9 - 18·4 - 21·1 - 18 ·0 - 33·1 - 21·9 

* Check measurement 
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MEASURES OF BOSS 1082-Continued 

7894: 7901 79fYl 7917 7968 7992 8005 

Yel Wt. Vel Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4571·970 -30·01 t -43 ·50 i -48·02 i -45·20 i -56·20 t -39·15 i -22·62 t 
4549·796 ............ -27·44 l -57·10 t -42.·63 t ............ -24·42 i -31-{)0 i 
4523·099 -24·85 t . .. . ....... - ...... -· .... -45·00 t -29·58 t -20·20 i ........... . 
4501·794 -35·1.3 t - 2.·70 t -40·67 t -67·97 t ........ ................ ........... . 
4415·316 ............ -46·60 t . .. ......... -52·04 t -55·25 t -50·95 t -25·2.5 l 
4404·966 ............ -30·85 t -54·16 t -33·30 t -64·60 t -32·82 t ........... . 
4352· 165 -20·53 i .. ..... .... . ..................... .. ....................... .. -26·98 i 
4340·734 -24·12 l -51·10 t -39·56 t -25.·90 t -50·75 t -17·18 i -33·25 l 
4325·809 . . ......... . -37·00 t ........... -- .. .. .... -· .. -49·80 t .. ....... ............. . . 
4314·919. -29·76 i ........ '" .. -48·65 t -28·20 t -47·10 t -40··95 l -30-48 i 
42%·615 . ......... - · ........... - .. . . . ................... -42.·40 t -34·67 i -16·10 i 
4289·815 .................................... -44.·38 t .......... . . -27·1.9 t ........... . 
4215 ·808 .............................. - · .... . ............ -41·78 t ....................... . 

Weighted 
mean 

v. 
y, 

Curv. 

Radial 
Velocity 

- 28·26 
+ 13· 13 
- 0·11 
- 0·28 

- 15·5 

- 34·17 - 48 ·03 

+ 9·56 + 7·01 
- 0·09 - 0 ·03 
- 0 ·28 - 0·28 

- 25·0 - 41·3 

- 41·28 - 50·93 - 31·95 - 26·53 
+ 6·20 - 10·25 - 16·80 - 18·14. 
+ 0·12 + 0·09 + 0·05 + 0·09 
- 0·28 - 0·28 - 0·28 - 0·28 

- 35 ·2 - 61·4 - 49·0 - 44·8 

• 
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ME.ASURES OF BOSS. 1082-Continued 

8008 8018 8033 8068 8075. 8088 8103 

À 

VeL Wt. VeL Wt. Vel. Wt. VeL Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4571·970 -18·66 J. - 2·3!f l. + 7·87 l. +14·00 l. +14-·53. t +15·46 t z ........ . . . . • • • 
4549·796 -20·62 t - 8·82 l. -17·87 l. +10·26 l. +13·48 l. +10·07 l. + 3.77 t • • • • • 
4501·794- -19·81 l. -29·32 l. - 8·05 l. +15· 13, l. +14-·17 t +19·06 t . .... ... . . . . • • • • 
.4415·316 -17·25 t -10·54 t - 8·29. l. + 7.13 l. + 9.39 t +16 ·0'2: t + 9·03 t • • 
4404:955 -30·22 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ..... . . . . .. . . . . . . . . . . +10·09 t 
4352·165 -12·14: l. • ......... . . . . . . . . . . . . . . . . . . . . . . . . . ... . ....... . ... . ...... . . . . . . .. . . . . . . . . . 
4340·734 -15·72 l. -24·42 l. -12·43 l. +19·35 i +21·95 t + 9.39 l. +17·31 l. • • • • • 
4314·9.19 -29·58 t -16·12 t - 6·72 l. • - 1·07 i + 5·81 t + 7·03' t - 7·50 t 
4289·81.5 -20·98 J. -20·31 l. -11·39 i + 1·02 l. +14·73 l. +21·58 l. + 0 ·3& t • • • • • 
4215·80S .. . . . . . . -24·35 t - 0·88 l. +14-·72 t + 4"46 l. -13·38 t . . . . • . ....... . . . . • 

Weighted 
mean - 21·52 - 18·49 - 8·50 + 8·53 + 13·30 + 13·23 + 5·68 

v. - 19·08 - 21·37 - 22·10 - 25·25 - 25·68 - 25·78 - 25·75 
vd + 0·07 - 0·12 - 0·09 + 0·04 - 0 · 18 - 0·09 - 0·16 

Curv. - 0 ·28 - 0•28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 

Radial 
Velocity - 40·8 - 40.3 - 3H> - 17·0 - 12·8 - 12·1 - 20·5 
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MEASURES OF BQSS 1082-Continued 

8107 8115 8118 8131 8328 8332 8340 

X 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel~ Wt. 

4571·970 + 9·61 l - 3 ·11 l. - 2·71 l. -30·08 l -23·44 i -42·46 l. -46·43 l • • • 
4549 ·796 - 4·48 l. -17·81 l. . ... .. .. -25·10 l -11·58 l. -28·11 l. -45·92 i • • . . . . • • 
4415·316 + 5·30 l - 1·60 l + 2·21 l -18·08 l -32·30 l -27·05 l -31·22 l 
4404·956 + 4·62 l. - 2·35 l - 5·60 l. -17·06 l -37·58 l. -25·01 l -40·79 l .. • • 
4340·734 +13·49 l. + 5 ·72 l. + 8·53 i -10·05 l -28·82 l. -24·54 l -30·19 l • • • 
4314·919 + 8·62 l. - 5.74 l - 0 ·21 i -20·72 l -30·47 l. -28·90 i -33·68 l • • 
4294·615 ........ . . . . . . . .. . . . . . . . . . . ... . . . .. . . . . . . . . . . . . . . . . . . . . . . ... -41·54 l -34·99 .i 
4289·815 -11·42 i +15·12 i ... . . . .. .. . . -28·60 i -31·10 i -36·10 ! -38·16 l 
4233 ·331 . . . . . . . . ... . . . . . . . . . . . . . . . . .. . . . . . . . . ....... . . . . -29·97 l -35·68 l -22·37 l 
4215·808 + 7·76 l. -15·72 i ........ -37·89 l. • . . . . • . . . . . .. . . .. . . .. ..... . . . . . . .. . .. . . .. . 

Weighted 
mean + 4·84 - 3·20 + 0 ·74 - 22·05 - 28·75 - 31·95 - 35 .53 

v. - 25 ·63 - 25·35 - 25·06 - 24·54 + 17·15 + 13·62 + 12·46 
y, - 0·16 - 0·14 - 0·18 - 0·20 - 0·09 - 0·09 - 0·09 

Curv. - 0:28 - 0·28 - 0 ·28 - 0·28 - 0·28 - 0·28 - 0 ·28 

Radial 
Velocity - 21 ·2 - 29·0 - 24·8 - 47·1 - 12·0 - 18·7 - 23 ·4 
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MEASURES OF BOSS 1082-Continued 

\ 

8350 8358 8366 8369 8371 8377 8380 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4571·970 -30·09 l. -39·15 i -41·80 i -54 ·76 i . . . .... . . . . . -63·04 l. -54·82 • • 
4549 ·796 -35 ·44 i -48·06 l. -53·30 i -45·03 i . .... . . . . . . . -68·90 i -55·90 ! • 
4533·099 -47 ·61 l. -34 ·70 t -66·00 t . . . . . . . . .... . . . . . . . . . . .. -53 ·79 i -57 ·91 i • 
4415·316 -44·25 ! -50·60 l. -49 ·87 ! -42 ·01 l. -43·91 l. -59·30 i -58·60 t • • • 
4404·956 -56·43 i -27·13 i -47·09 i -30·69 i -68 ·21 l. -53·60 l. -47·55 l. • • • 
4340·734 -34·70 i -35·29 i -55·86 l. -52 ·24 .l -82·85 l. -68 ·22 i -58·72' l • • • 
4314·919 -43·22 .l -49 ·57 i -51·42 ! -33·16 i -37·22 i -60•98 i -71·78 i • 
4294·615 ....... . . . . . -48·65 i -42·32 i . . ...... . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . i 
4289 ·815 . . . . . . . . . . . . . . . . . . . . . . . . -53·00 l. . . . . . . . . . . . . . ....... . . . . -54·25 i . ....... . . . . • 
4233 ·331 -4l·58 l. -50·38 i -41·99 .l . . . . . . . . . ... -50·14 l. . ....... . . . . . .. .. . . . . ... • • • . . . . 

Wt>ighted 
mean - 41·30 - 42·27 - 49.74 - 44.71 - 56·47 - 58·43 - 57 .33 

v. + 10·47 + 9·66 + 4.44 + 3·17 + 0·01 - 0·04 - 2·23 
vd - 0 ·09 - 0 ·03 - 0 · 14 + 0 ·03 + 0·10 - 0·11 + 0 ·09 

Curv. - 0·28 - 0·28 - 0 ·28 - 0·28 - 0 ·28 - 0·28 - 0·28 

/ 

Radial 
Velocity - 31·2 - 32·9 - 45·7 - 41·8 - 56·6 - 58·9 - 59 ·7 
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4571·970 
4549·796 
4533 ·099 
4501·794 
4415 ·316 
4401 ·956 
4340 ·734 
4314 ·919 
4294·615 
4289 ·815 
4233 ·331 
421-0·808 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 
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MEASURES OF :BOSS 1082-Continued 

8389 840-3 8406 8432 8440 8441 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-62·15 ! -75· 60 l -56·25 t -31 ·62 ! -22·50 ! +13·06 l + 5.74 ! 
-62·72 l -57 ·21 l -50·40 ! -29·40 l -22·99 ! - 7 ·77 l + 9 ·02 ! 
-68·70 ! -52-50 l -50·02 l +14·38 l -19·25 ! - 1·99 l +16 ·94 ! 
. . ...... .. . . .... . ....... -60·61 l -34 ·04 l -11 ·70 l . ... . ... .. . . + 2·29 l 
-87·78 l .... . . . . . ... -42·83 l - 3·75 l -32·91 l .. ..... . .... + 9 ·64 ! 
-69·32 l -75 ·55 l -67 ·68 t -25 ·09 l ....... . .. " . . .......... +1'4·72 ! 
-55· 85 l -60 ·62 t -50·20 t ... . .. . . .. .. -14 ·58 t . . ...... . ... -12·96 l 
-52· 05 ! -50·05 l -48·75 t + 8·45 ! ....... . .... +10·58 l + 3 ·58 ! 
- 65 ·88 l -57·48 l -58·58 l - 7·16 l ........................ . . .. .... . .. . 
. .. . .. ...... . ... . ... . ........ . ... . ........ . .. . ............. ... .. . . . .•... +12·23 l 
-76-75 ! . . . . . .... ....... . ....... . ... . . .. ... . . .. . .. .. . . . .. ... .. ... . . ..... . .. .... . 
--08·41 l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . - 4'·56 l 

. 

- 65·66 - 61 ·29 - 53 ·15 - 13 ·14 - 20 ·96 + 5 .39 + 7 ·27 
- 8 ·45 - 10·58 - 12·21 - 19·61 - 20·52 - 23 ·34 - 23 ·72 

+ 0 ·07 + 0 ·02 + 0 ·04 + 0 ·03 - 0·14 - 0 ·04 ~ 0 · 14 
- {) ·.28 - -0·28 - 0 ·28 - 0 ·28 - 0 ·28 - 0·28 - 0 ·28 

- 74 ·3 - 72 · 1 - 65 ·6 - 33 ·0 - 41 ·9 - 18 ·3 - 16 ·9 



, ORBIT· OF BOSS 1082 183 

MEASURES OF BOSS 1082-Concluded 

8444 8455 

Ve!. Wt. Ve!. Wt. Ve!. Wt . Ve!. Wt . Ve!. Wt. Ve!. Wt. Ve!. Wt . 

4571·970 
-i549·796 
4533·099 
4501·794 
4415 ·316 
4404 ·956 
4340·734 
4314·919 
4233 ·331 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

+26 ·65 
+16·51 
- 0·32 
+18·15 
-1-11 · 18 
+ 5 .94 
+13· 12 
+13·90 
+21 ·42 

+ 14 ·98 
- 24·79 

0 · 14 
- 0 ·28 

- 10 ·2 

! 
! 
J.. • 
t 
! 
J.. • 
J.. • 
! 
J.. • 

+17·46 
+33 ·68 
+42 ·04 
+26· 52 
+17· 64 

+ 3 · 17 
+19·96 

+ 21·03 
- 25 ·22 

0 ·05 
- 0·28 

- 4 .5 

! . ......... . ......... . . . . ········ .... · ·· ··· ·· ... .. ....... . .. . 
! 
t 
t .......... . ....................... . .... . .................. . . 
! .. . . . .. . .. .. ... , .............. . ..... · · · · · . ... . . . .. ......... . 

! ... . ... . . . .. ... ... . . . . .... . . . . . . .. . . .. ..... . .......... .. 
! .. .. ... . .. . .. . ..... ... ................ .... . ... ............ .. 

The observations were grouped into twelve normal places. 

NORMAL PLACES 

No. Julian Day Phase Velocity R esidual Weight 

1. . ........... . . . .. . .. . ... .... . . . 2 ,421,372·84 118·28 - 38· 9 - 1 ·8 2 
2 ..... . .............. .. ......... . 171·77 3.97 - 26·8 + 0·6 2 
3 . . ....................... . .. ... . 472· 67 12·46 - 19· 0 - 1 ·3 1 
4 . . ................. . ........... . 524 ·65 24· 10 - 10· 9 + 1 ·2 2 
5 ....................... .... .. .. . 250· 67 32 ·45 - 13·5 + 1· 0 1 
6 ... . .... . ......... . .... .. . .. ... . 419·21 39·66 - 20 ·9 - 0 ·5 2 
7 . . ..... . .. . ....... . ..... . . . ... . . 344. 39 45 ·51 - 28 ·3 - 1 ·2 1 
8 . ...... . .... . .............. . ·• · . 308 ·68 50 ·13 - 33 ·5 - 0 ·3 2 
9 .. . . . ... .. . .. . . . . . .... . ....... . . 480·04 60 · 16 - 44 .9 + 2·3 1 

10 ............................... . 570·01 69·46 - 58·4 + 0·3 1 
11. ......... . .......... . ..... .... . 501 ·84 92 ·04 - 68·3 - 1 ·0 2 
12 .................... . . . 246·53 108·98 - 46 ·9 + 4·0 1 

63517- 2 
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Preliminary values for the elements were found graphically. 

P =121 days 
e = ·05 
w =280° 
K =29 km. 
'Y = -40·35 km. 
T =J.D. 2,421,136·05 

A least-squares solution was carried through giving the following corrections:

Ô"f = - · 12 km. 
oK = - ·81 km. 
lie =-·031 
ow = +5° 
oT = +1 ·5 days 

This gave the final values of the elements to which are appended the probable errors :

p =121 days 
K =28·19 km. ± 1·2 km. 
e = ·019 ± ·042 
w =285° ± 42°. 68 
'Y = -40·47 km. ± ·81 km. 
T =J.D. 2,421,137·55 ± 14·26 days 

a sin i =4G,900,000 km. 
m1

3 sin3 i 
--- =·28 0 
(m+m1)2 

Dominion Observatory 
Ottawa 

March, 1918. 

km. 
0 

- 10 l 'J 

I/ ~ / ~ 

~ ·~ r/ ~ 
V 

f\ V 
Î\ ;. 

\ ) cl/ ' ' '\) / 
~ r-._ l/ 

1 

-20 

-30 

-40 

-50 

-60 

-70 

Oays 10 20 30 40 50 GO 70 80 90 100 110 120 130 140 150 160 170 

Radial Velocity Curve of Boss 1082 



PUBLICATIONS 
OF THE 

DOMINION OBSERVATORY 
OTTAWA, CANADA 

Vol. IV, No. 12 

THE SPECTROSCOPIC BINARY BOSS 1275 
BY J. B. CANNON, M.A. 

Boss 1275 (a=5h 16rn, 8= +29° 29', spectral type A, mag. 5·7) was discovered to 
be a spectroscopie binary at Mount Wilson, and the measures of six plates were sent 
by Dr. Adams to this observatory in O,ctober, 1916. Of these, two plates showed the 
components separated and the other four the spectra were superposed giving one 
measure. 

Forty plates were taken here. The lines appearing were :-

4572· 156 (1) 4260·640 (1) 
4549·766 (28) 4233 ·328 (4) 
4522·871 (1) 4202· 161 (lY 
448_1 ·400 (40) 4198·494 (1) 
4383·720 (5) 4143·928 (3) 
4340·634 (27) 4101·890 (1) 
4289·915 (3) 4045·975 (2) 
4271·760 (2) 3933·825 (12) 

The observations follow :-

OTTAWA OBSERVATIONS OF BOSS 1275 

Plate Julian Day Phase v, Ri v, R , V 

7832 . .......... . ....... 2 ,421 , 138·79 24 ·23 +100·1 - 6·0 -139 ·5 - 7.5 ..... . .... 
7845 . . . . . .......... . . .. 140·81 26 ·23 + 98·7 -28·3 -118 · 1 +36 ·9 . . . .. . . . . . 
7853 . .... ......... . .... 141·89 27·23 +129·6 + 5 ·6 - 137 ·1 + 4 .9 .. . .. . . . 
7862 ... . ........ .. .. .. . 143·75 1·75 . . . . . . . . . . . ... . . . . . . . . . . . . .. . . . . . . . . . . . . -23·0 
7886 ...... ..... ........ 167 ·81 25 ·83 +128·7 + 1 ·7 -129·3 +22·7 . . . . ..... 
7893 .... .. ... .. ... .. ... 173·80 4·40 . . . .... . . . . .. . . . . . . . . . . . . . . . . . . . . . . ... -23 ·2 
7918 ... ........ .. ... . . . 190·70 21 ·30 . . .... . . . . . . . . . . .... . . . . . . . . . . . .. . . . . . +19·8 
7960 .. . ............... . 217 ·85 20·90 . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . -21·5 
7969 ... . .............. . 227·63 3·30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -10· 8 
8009 . . .. . . .... . .... . ... 251 ·58 0 ·90 + 91·7 + 6·7 -149 ·4 -37· 4 ..... . . . 
8010 ..... .. .. .. .. . ..... ~51·64 0·96 + 88·8 + 6·8 -114· 1 - 6·1 ..... . .... 
8016 ... .......... . .. . . . 259·52 7 ·80 - 127·0 -31·0 + 53·6 -14 ·4 ... . . . . . . . 
8017 ........ ... .. .. .. .. 259·58 7·86 -111 · 1 -14·1 + 64·7 - 4.3 ..... ... .. 
8032 .. . .. . ............ . 262 ·54 10·80 -114·1 - 9 · 1 +127·6 +51·1 . . .... . . . 
8037 ........ .. ......... 266·53 14 ·80 -100·6 -20 ·6 + 66·6 +15·6 .. . . . . . . . 
8040 . .. .... . ........... 270·67 18 ·90 . . . . . . . . . . . . . . ... . . . . . . . . . ' . . ' . . . . . ' -27· 3 
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Plate 

8043 ... . ...... ... . . ... . 
8053 . .. . ......... . . . .. . 
8056 . . .. . ............. . 
8089 ........ . ...... . .. . 
8102 ... ... ............ . 
8106 ...... . . .......... . 
8113 ...... . ........... . 
8117 .................. . 
8130 ..... ........ . . . .. . 
8325 . . ............ . ... . 
8329 ..... . . . .......... . 
8333 . .. .......... . .... . 
8341 .................. . 
8372 .............. . . .. . 
8376 ... .. ... . ......... . 
8381 . .. . . ........ . .... . 
8407 . .... . .. ......... . . 
8417 ....... ....... . ... . 
8433 .................. . 
8456 ...... .. . . .... . ... . 
8464 . ... ........ . ..... . 
8468 .............. : ... . 
8490 . . .... . .. ..... .... . 
8496 .................. . 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

OTTAWA OBSERVATIONS OF BOSS 1275-Concluded 

Julian Day 

2,421,271·51 
272·74 
274·66 
290·52 
297·51 
300·51 
303·61 
307·52 
318·53 
517·88 
527·92 
537·91 
540·90 
565·69 
569·74 
574·69 
597·65 
599·68 
621·60 
646·59 
656 ·62 
663·62 
688·55 
693·57 

Pha.se 

19·90 
21·00 
22·90 
11 ·40 
18·40 
21·40 
24 ·43 
0·90 

11·90 
19 ·30 
1·90 

11·90 
14·90 
12·24 
15·69 
21 ·24 
16·77 
18·80 
13·29 
10·85 
20 ·88 
0·45 

15·38 
2·97 

v, 

-126·5 

+ 45·9 
+ 97.7 
- 93·7 

+ 70·8 
-104·7 
- 88 ·9 
-111·8 

-23·0 

-64·1 
+11·7 
+ 7·8 

+22·8 
- 3·0 
-10·9 
-11·8 

v. 

+52·2 

-122·7 
-108·2 
+148·8 

- 58·5 
+ 85·3 
+ 81·6 
+127·5 

-22·8 

+13·3 
+ 3·8 
+75·0 

+17·5 
+10·8 
+30·6 
+55·3 

V 

-26·8 
-31·7· 
-47·8 

-10·5 
+11 ·9 

-27·3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . -47·3 
+ 75·2 +43·2 - 70·8 -10 ·8 .......... 

.. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . -49·6 

.. ...................................... - 9.5 
- 64·8 
-128·3 

+121·7 
+111·6 

-39·2 
-23·3 

+20·2 
+67·6 

+ 79·6 
+ 90·3 

-125 ·5 

+ 4 ·3 
+14·3 

-52·5 

-22·8 

-34·2 



7832 p.• 

}, 

Vel. Wt. 

4549·766 + 65·38 
4481·400 + 72·02 
4340·634 + 79·70 

Weighted 
mean + 72·37 

Va + 27·89 
vd + 0·16 

Curv. - 0·28 

Radial 
Velocity +IOO·l 

*p. =prima.ry 
e. =seconda.ry 

63518-1! 
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TH~ SPECTROSCOPIC BINARY BOSS 1275 

MEASURES OF BOSS 1275 

7832 s.• 7845 p. 7845 S. 7853 p. 

Ve!. Wt . Vel. Wt. Vel. Wt . Vel. Wt . 

-201·20 l. .... . .. . . . . . . . . . . . . . . . . . + 91·50 t • 
-180·30 t + 52·10 l. -164·20 l. +121·60 t • • 
-120·40 t + 90·40 l. -126·90 l + 94·40 t • 

-167·30 + 71·25 -145 ·55 +102·50 
+ 27·89 + 27 ·58 + 27·58 + 27·36 
+ 0·16 + 0 · 14 + 0 · 14 ± 0 ·00 
- 0·28 - 0·28 - 0·28 - 0·28 

-139 ·5 + 98·7 -118 · 1 +129 ·6 

187 

7853 S. 7862 

Vel. Wt. Vel. Wt . 

-177 ·60 t - 25 ·72 l. • 
-157 ·70 l - 73·62 .!. • 
-157 ·25 t . . ..... . . . . . 

-164 · 18 - 49·67 
+ 27 ·36 + 26 ·97 
± 0·00 + 0·02 
- 0·28 - 0·28 

-137·1 - 23 ·0 
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MEASURES OF BOSS 1275-Continued 

' 

7886 p. 7886 B. 7893 7918 7960 7969 8009 p. 

>.. 

Vel. Wt . Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4572·156 +110·20 t -156·40 t . . . . . . . . .. .. . . . . . . . . .... . ..... . . . . . . . .. . .... . ... . .. ... .. . .. . 
4549·766 + 91 ·20 t -132 ·60 l. - 46·15 l. + 26·88 t - 15· 11 l - 0 ·92 t ........ . . . . • • 
4522·871 . . . . . . . . . . . . ........ . ... - 34·20 t- . . . ..... . . . . . ....... . . . . . . . . . . . . . . . . . ....... . ... 
4481·400 + 63·60 t -191 ·40 l. - 41·18 t + 7·38 ! - 9·26 ! + 4·64 ! +130 ·00 !. • • 
4340 ·634 +158·90 l. -118·60 l. ... .. ... . . . . + 11 ·08 t . . . . . . . . . ... - 7 ·00 ! + 119 ·80 t • • 
410'1·890 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 2·03 t . . ...... .... . . . . . . . . . . . . . . ...... . ... 
3933·825 . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . ... - 1·03 l. + 86·20 t • . 

Weighted 
mean +108·48 -149·75 - 40·51 + 10 ·14 - 16·82 - 1·33 +112 ·00 

v. + 19 ·93 + 19·93 + 17 ·55 + 9 ·83 - 4 ·18 - 9·20 - 20·03 
vd + 0·02 + 0·02 + 0 ·01 + 0·11 - 0·23 + 0 ·04 + 0·04 

Curv. - 0·28 - 0 ·28 - 0 ·28 - 0·28 - 0·28 - 0 ·28 - 0·28 

. 
Radial 

Velocity +128·7 -129·3 - 23·2 + 19·8 - 21 ·5 - 10·8 + 91·7 
/ 
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MEASURES OF BOSS 1275-Continued 

8009 $, 8010 p. 8010 s. 8016 p . 8016 S. 8017 p. 8017 s. 

À 

Vel. Wt . Vel. Wt . Vel. Wt . Vel. Wt . Vel. Wt. Vel. Wt. Vel. Wt . 

4549·766 . . . . . . . . . . . . + 76·62 .l -103·40 1 -110 ·40 .l + 75·00 .l . ....... • • • • . . . . . . . . . . . . . . . . 
4481·400 -100 · 10 1 +104·10 .!. -113 ·80 .l - 90 ·60 .l + 93 ·70 .l -117·60 .l + 69·10 .l • • • • • • • 
4340·634 - 70·98 .l +110·40 t -103·30 .l -109·10 .l + 56·78 - 1 - 58·10 l +106 ·75 1 • • • • • 
4271·760 . . . . . . . . . ... +125·80 .l -107 ·70 .l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . 
4260·640 . . . . . . . . ... . +129·20 .l - 78·18 .l . . . ..... . .. . • • . . . . . . .. . . . . . . . . . . ... . . . . . . . . . . . . . . . . 
4202·161 . . . . . . . . . . . . +136 ·20 - 66·04 1 . ....... . . . . . . . . . . . . . . . . • . . . . . .. . . . . . . .. . . .. . . . . . 
4143·928 . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . - 73 ·90 .!. + 72 ·70 t • . . . . . . . . . .. . . .... . .. . . . . 
4045·975 . . . . . . . . .... . . . . . . . . . . . . . . .. . .. . -135·60 .l + 85·30 .!. . . . . • • . ... . . .. . . . . . . . . . . . . . . . . 
3933·825 -111·30 1 + 81·80 l. - 84 ·00 .!. . . . . . . . . ... . . . . . . . . . . . . . • • • . . . . . . . . . .. . . . . ..... . . . . 

Weighted 
mean -129 ·06 +109 · 16 - 93 .77 -103 ·92 + 76·70 - 87 ·85 + 87·92 

v. - 20 ·03 - 20·03 - 20 ·03 - 22 ·91 - 22 ·91 - 22·91 - 22·91 
vd + 0 ·04 - 0·07 - 0·07 + 0·07 + 0·07 - 0 ·04 - 0 ·04 

Curv. - 0·28 - 0·28 - 0 ·28 - 0 ·28 - 0 ·28 - 0·28 - 0· 28 

' 
Radial 

Velocity -149 ·4 + 88·8 -114·1 -127 ·0 + 53 ·6 -111·1 + 64 ·7 
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MEASURES OF BOSS 1275-Continued 

8032p. 8032 B. 8037 p. 8037 8. 8040 8043 8053 

>. 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. 

' 

4549·766 - 84·35 l. +176·10 l. - 80·10 l. + 91·85 l + 21·64 l. - 12·46 l. • • • • . . . . . . .. .... • 
4481·400 - 94·10 l. +136·40 l. - 77.55 l. +101·10 • • • l. • - 19·52 l. • - 11·26 l. • - 4·68 i 
4340·634 - 91·60 !. +142·80 l - 83·00 l. + 70·10 l. - 3·92 .l - 1·13 !. - 4·18 .l • • • • • • 
4289·915 . . . . . . . . . . .. . . . . . . . . . . . . - 63·52 l. +106·60 l. + 21·20 l. + 16·10 l. • • . . . . . . . . . . .. • • 
4233·328 . . . . . . . . . . . . . . ... .. . . .. . . . . . . . . . . ... . . . . . . . . . . . . . . ... ... . . .. + 16·01 l. . . . . . . . . . .. . • 
4143·928 . . . . . . . . .. .. . . .... .. . . . . . . . . . . . . . . . . . ... . . .. . . . . . .. . - 24·61 l. - 16·12 l. . . . . . .. . • • 
3933·825 . . . . .. . . . . . . . .... ... . . . . - 72·60 l. + 90·00 l. + 10·61 l. . . . . . . . . . . .. • • . .. . .. . . . . . . • 

Weighted 
mean - 90·02 +151·77 - 75·27 + 91·93 - 0·60 - 0·06 - 4.33 

v. - 23·89 - 23·89 - 25 ·07 - 25·07 - 26·18 - 26·40 - 26·77 
v. + 0·04 + 0·04 + 0·04 + 0·04 - 0·23 - 0·11 - 0·27 

Curv. - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 - 0·28 

Radial 
Velocity -114 ·1 +127 ·6 -100·6 + 66·6 - 27·3 - 26·8 - 31·7 
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MEASURES OF BOSS 1275-Continued 

8056 8089 p . 8089 S. 8102 8106 8113 p. 8113 s. 

;>. . 
Vel. Wt. Vel. Wt . Vel. Wt . Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt . 

4549·766 39·40 l • + 47·88 l - . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . ....... . . . . - 95· 15 l • • • 
4481·400 - 11 ·31 t - 93·50 l +138·90 i + 25·91 l + 64 ·43 1 - 66·80 l • • • . ..... .. . . . . • 
4383·720 . . . . . . . . .... . . . . . . . . . . . . + 4·48 l . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . ....... . . . . 
4340 ·634 - 90 ·98 !_ + 66·45 1 + 5·88 l + 15·58 1 + 64·16 l - 95·92 .1. ........ .. . . • • • • • • 
3933·825 -105·70 1 + 40·68 J. + 21 ·09 l + 46·09 1- + 87·98 1 -112·20 1 ...... . . . . . . • • • • • • 

Weighted 
mean - 20·34 - 96·73 + 82·01 + 19·58 + 42·03 + 76·07 - 92·52 

v. - 27·11 - 29·44 - 29·44 - 29·75 - 29·75 - 29·66 - 29·66 
vd - 0·10 - 0·11 - 0 · 11 - 0·07 - 0·09 - 0·23 - 0·23 

Curv. - 0 ·28 - 0·28 - 0·28 - 0 ·28 - 0·28 - 0·28 - 0·28 

Radial 
Velocity - 47·8 -126 ·5 + 52·2 - 10·5 + 11·9 + 45·9 -122·7 
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MEASURES OF BOSS 1275-Continued 

8117 p. 8117 S . 8130 p. 8130 S. 8325 8329 p. 8329 S. 

>. 

Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. 

4481·400 +135·20 J_ - 76·41 J_ -105·30 J_ +181·40 J_ - 48 ·58 J_ + 36·32 .l -146·80 J_ • • • • • " • 
4383·720 . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . - 55· 19 J_ • . . . . . . . . . .. . . ....... . . . . 
4340·634 +107·40 J_ - 49·68 J_ - 42·40 J_ +213·50 t + 71·03 J_ -114·80 J. • • • . . . . . . . . . . . . • • 
4233·328 +144·80 J. - 66·32 J. • • ........ . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ... . ....... . ... 
4198·494 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . + 54·30 .l . ....... . ... • 
4045.975 +120·60 J. -108·90 J. • • . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . ... . . . . . . . . . ... . . . . . . . . . ... 
3933·825 +130·00 J. - 90·46 J. - 47·76 l. +137·30 J. • • • • . . . . . .. . . . . . . . . . . . . . .... . ....... . ... 

Weighted 
mean +127·60 - 78·35 - 65·15 +177·40 - 51·88 + 49.49 - 80·80 

v. - 29 ·44 - 29·44 - 28·09 - 28·09 + 24·89 + 21 ·77 + 21·77 
vd - 0 · 14 - 0· 14 - 0·19 - 0·19 - 0 ·04 - 0·15 - 0·15 

Curv. - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 

Radial 
Velocity + 97.7 -108·2 - 93.7 +148 ·8 - 27·3 + 70·8 - 58·5 



THE SPECTROSCOPIC BINARY BOSS 1275 193 

MEASURES OF BOSS 1275-Continued 

8333 p. 8333 s. 8341 p. 8341 S. 8372 p. 8372 s. 8376 

X 

. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt . Vel. Wt. Vel. Wt. Vel. Wt . 

4549·766 -133·40 .!. + 61 ·64 .!. -105·20 .!. + 49·60 .!. -122 ·30 .!. . .. . .. . . . . . . - 38·43 l. • • • • • • 
4481 ·400 -143·80 l. + 61·71 .!. + 69·15 ! -121·)50 ! +133·80 .!. - 61·32 l. • • .. . ..... . . . . • • 
4383·720 . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . ... -137·60 .!. . . . ... . . . ... . . . . . . . . • . . . . . . . . . . . . 
4340·634 - 89·72 .!. + 80·00 l. .... + 69 ·21 t . . . . . . . . . .. . . ....... • • . . . . . . . . . . . . . . . . . . . . . . . . 
4233 ·328 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... - 80·75 l. +111·30 l. . . . . . . . . . ... .. . . • • . ....... . . . . 

Weighted 
mean -122 ·31 + 67·78 -105 ·20 + 64·28 -116·73 +122·55 - 49·87 

v. + 18·00 + 18·00 + 16·77 + 16 ·77 + 4.95 + 4.95 + 2·81 
vd - 0·15 - 0·15 - 0·16 - 0 · 16. + 0·27 + 0·27 ± 0·00 

Curv. - 0 ·28 - 0 ·28 - 0 ·28 - 0 ·28 - 0·28 - 0·28 - 0·28 

Radial 
Velocity -104·7 + 85·3 - 88·9 + 81 ·6 -111·8 +127·5 - 47.3 
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MEASURES OF BOSS 1275-Continued 

8381 p. 8381 B. 8407 8417 8433 p. 8433 8 . 8456 p. 

h 

Ve!. Wt. Ve!. Wt . Ve!. Wt . Ve!. Wt . Ve!. Wt. Ve!. Wt. Ve!. Wt. 

4549·766 + 62 ·56 1. - 97 ·38 1. - 49.30 ! + 0·65 1. -110·80 l • • • . ....... . . . . . . ...... . . . . 
4481·400 + 97 ·24 1. - 82·21 1. - 14·65 1. + 3·38 ! - 42·70 1. +101·70 1. -119·80 1. • • • • • • 
4383·720 . . . . . . . . . . . . ..... .. . . ... . ....... . . . . - 13·32 1. . . . . . . . . . ... .. .. . . . . - 67·90 l • . . . . 
4340·634 . . . . . . . . . . . . - 43·00 ! ........ . . ... + 25·79 l . . . . . . . . .. .. . ..... . . . ... . . . .. .. . . . . . 
4233 ·328 + 79·64 1. - 88·80 l . ... • . . . . . . . . . ....... . . . . . . . . . .. . . . . . . . .. .... . ... . ....... . .. . 
3933·825 + 61·42 1. . . . . .. . . . . . . . . . . . . . . . . . . . .. . • . . . . . . . . . . . . . . ... . . . . .. . . ...... . . .... ... . . . . 

' 

Weighted 
mean + 75·21 - 70·88 - 37.75 + 3·42 - 42·70 +101 ·70 - 99.50 

v. + 0·22 + 0·22 - 11 ·55 - 12·53 - 21·81 - 21·81 - 28·36 
Vd + 0·04 + 0·04 - 0·01 - 0·07 - 0 ·04 - 0·04 - 0·14 

Curv. - 0 ·28 - 0·28 - 0·28 - 0 ·28 - 0 ·28 - 0 ·28 - 0·28 

Radial 
Velocity + 75·2 - 70·8 - 49·6 - 9.5 - 64·8 + 79·6 -128 ·3 
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MEASURES OF BOSS 1275-Goncluded 

8456 B. 8464 8468 p. 8490 p. 8490 s. 8496 

~ 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549·766 +149·10 l. - 16 ·53 ! + 157·30 l. +151 ·70 l. - 77.90 .I_ • • • • . .. . .... . . . . . . . . . . . . . . . . 
4481·400 +102 ·40 .I_ + 22·02 l. +146·70 l. +126·90 .I_ -117·81 l. - 7·61 l. • • • • • • . ....... . . . . 
4340·634 + 16· 18 l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 
4271 ·760 + 122·60 .I_ . ... . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .. . • . . . . . . . . . .. . . . . . . ..... .. . . . . . . . . 

Weighted 
mean + 119·12 + 7·22 +152·00 +139·30 - 97·85 - 7·61 ......... . ... 

v. - 28·36 - 29·50 - 29 ·76 - 27·19 - 27·19 - 26·05 ....... . ..... 
Vd - 0· 14 - 0 ·22 - 0·23 - 0·22 - 0·22 - 0·28 ... ..... ..... 

Curv. - 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 - 0·28 . . . ~ . . . . . . . . . 

Radial 
Velocity + 90·3 - 22 ·8 +121·7 +111·6 -125 ·5 - 34·2 ........... . . 
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The forty plates were grouped so that, including the common points where the 
spectra were superposed, there were eight normal places for each curve. At first each 
component was treated separately. Preliminary elements were chosen for each and a 
least-squares solution carried through in each case. The resulting elements were as 
follows:-

P = 27 ·43 days 
e1 = ·334 
e2 = · 173 

W1 = 36°·62 
W2 = 219° ·45 
'Yl = -27 ·03 km. 
'Y2 = -2·01 km. 
T1 = 2,421,142·5 J.D. 
T2 = 2,421,142·7 J.D. 
Ki 122·4 km. 
K2 = 117 ·6 km. 

It will be seen that the greatest differences occur in the values of e and -y, and that 
any mean value chosen for both will necessarily greatly increase the residuals in the 
two cases. 

The residuals from the separate treatment are given below, and can be compared 
with those from the elements obtained by combining the two. 

Number 

1 . ......... .. .... . ................................ .. .. . ... . ..... . 
2 ............ ... ..................... ... ........ .. . . ......... . .. . 
3 . . . .... ....... ...... . . . ..... . ........... .. ... . ... ... ...... ... .. . 
4 .... . . ... . .......... . ................ .. ..... . ............... .. . . 
5 ...................... . ......... . .... .. ........................ . 
6 .. .. ...... ... ............. .. ...... .. .... .. . · ......... . .... .. .... . 
7 ..... . .................... .. ........ . ..... . ................... . . 
8 ....................... . ...... . ... .. ........ . ..... . ............ . 

+ 8·0 
- 7.9 
+ 8·2 
- 4 ·0 
+ 1 ·9 
- 2·2 
+ 6·9 
- 2·4 

R, 

- 0 ·9 
+ 3·1 
- 10 ·4 
+ 7·1 
- 13·7 
+ 8·0 
+ 2 · 1 
+ 0·2 

The two sets of elements were then combined and the :rnean values of e, w, -y, and T 
taken as preliminary values for the two curves, the values of K 1 and K2 being accepted 
as preliminary values for them. Two least-squares solutions were found to be necessary 
in order to obtain the closest approximation. These resulted as follows :-

p = 27 ·43 days 
'Y -14 · 17 km. 

Ki 116·91 km. 
K2 116· 12 km. 

e = ·247 
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Wi = 29°·80 
W2 = 209° ·80 
T = 2,421,142 ·OO J.D. 

ai sin i = 42, 730,000 km. 
~ sin i = 42,440,000 km. 

mi sin3 i 
= 4·0 0 

(mi+ m)2 

The normal places and their residuals are now :-

Number 

1. ..... . .. . ...... . ... . .. . . . ......... . .. . 
2 . .. . . ........... . ...... . ......... .. . .. . 
3 .... . .. . .. . . . . ... . . . . .. . .. ... ....... . . . 
4 .. . .. . .. . .... . . . .......•. . . . • .. .. ..• . . . 
5 . . ... .. . . . ... . ... .. ... ............. . .. . 
6 . .. .. . .... . ......... . .. . .. . . . . . .. .. . . . . 
7 . . ... . . .... .... .. . . ...... .. .......... . . 
8 . .... . . . ......... . . . ... . . . .. . . . ..... .. . 

Phase 

23·76 
26 ·76 

1-()6 

3·06 
7·26 

11·46 
14 ·26 
19 ·66 

V1 

+ 83·2 
+ 119·7 
+ 87·2 
- 22·8 
- 109·0 
- 113·2 

84·8 
- 22·3 

- 11 ·9 
- 4·1 
+ 6·6 
- 26·9 
- 17·0 
- 9.4 
+ 0 ·8 ' 
- 18·3 

v. 

- 114·6 
- 128·2 
- 107 ·5 
- 22·8 
+ 66·6 
+ 105 ·3 
+ 75·9 
- 22·3 

197 

R, 

+ 8·1 
+ 23·0 
+ 0·8 
+ 9·6 
+ 3.5 
+ 30 ·4 
+ 19 · 1 
+ 2 ·0 

These residuals are much larger than those obtained from treating the components 
separately. However, it is not at all probable that the stars are separate systems, but 
are two stars of the same system and must therefore have a common 'Y, e, w and T. The 
lines measured are in nearly all plates poorly defined and few in number, and it is 
possible that a larger number of plates might have been more satisfactory. 

The Mount Wilson plates from which the binary character of the star was 
discovered, do not give velocities which fit the curve well. However, the observations 
obtained here indicate that this period- 27 · 43 days-is the correct one, and the elements 
found are probably a fairly close approximation to the true ones. 

On the curve, the double circles are those normal places common to the two 
components. The values of Ki and K 2 are practically the same, and the stars are hence 
about equal in mass. The lines where separated also show that there is little differ
ence in brightness. 

Dominion Observatory 
Ottawa 

August, 1918. 
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ORBITS OF THE SPECTROSCOPIC COMPONENTS OF BOSS 5173 
BY W. E. HARPER, M.A. 

This star (a =20h 06m, !5=+26° 37', magnitude 5.46, type A) was announced a 
spectroscopie binary by Adams in Publications of the Astronomical Society of the Pacifie, 
June, 1915. He stated that the hydrogen lines showed great variations in width al}d 
intensity due probably to the presence of two spectra, there being a relative displacement 
of the lines of 150 km. on the first plate. On our taking up the determination of the 
star's orbit, Prof essor Adams kindly furnished the measures of three plates which are 
given below. 

The star has been one over which the writer has expended a great deal of time, due 
in part, and possibly wholly, to the uncertainty of the measures. The period and general 
form of the velocity curves were readily obtained in the autumn of 1916, but when it 
came to a deternµnation of the elements there appeared to be a difficulty. In these 
cases where both spectra are recordeq, two curves are obtained for which the period, 
eccentricity, velocity of the system, and periastron passage must be identical and the 
longitudes of periastron must diff er by 180 degrees. With the exception of the velocity 
of the system all the elements agreed, but in the case of this element there was a 
diff erence of some 10 or 15 km. as derived from the two curves. Of course a kind of 
agreement could be forced when a common value for the '}'-velocity was adopted, but it 
was so very much infe:rior to the agreement when distinct values were adopted that it 
was felt that there was something wrong. Several least-squares solutions were put 
through, 'but the discrepancy persisted, and it was felt that more observations should 
be secured. In all, some 75 plates have been secured, but on about a dozen the lines 
are so hopelessly bad that the plates were discarded, and only 62 have been used in the 
final determination. The later observations minimize to some extent the discrepancy, 
but cannot be said to remove it entirely. However, when one reviews the plates and sees 
what ill-defined lines the velocities are based upon and, further, considers that for about 
half the period the lines are partially superposed, making measurement impossible, it 
would appear that the best of agreement cannot be hoped for. Consequently, since a 
system with different values for 1' for the two components would be physically impossible, 
it seems better to go on the assumption of a common velocity and derive the best elements 
possible, even though better agreement can be secured when different values for each are 
used. 

63519~1 199 
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LINES USED IN BOSS 5173 

Residual 
Line n Correction Wave-Lengths 

Numerical Algebraic to X Used 

4584 ·018 ............ .. . . .... .... . ... . .. .. . 19 14·8 + 6·3 - ·096 4583·922 
4572· 190 .. ... ... .... ..... .. .. ... ..... . . . .. 9 10·2 + 3.9 -·060 4572·130 
4549·743 ...... . ..... .. ........ ... . .. ..... . 64 10·4 - 0·7 . .. . ... ..... 4549.743 
4534·158 ... ....... ....... . ... .. .... ... .. .. 15 9.4 + 2·4 -·036 4534·122 
4522·908 . . .... . . ......... . .... .... .. ..... . 4 14·3 - 9 · 1 +·137 4522·731 
4520·397 .... . ................... . . ... ..... 8 7.9 - 0·8 ........ .. .. 4520·397 
4501·417 .. .. .... ......... . .. . ............. 2 12·5 - 4·5 +·068 4501·485 
4481 ·477 ... .. ... ........ . ... . ........ .... . 83 11·3 + 4·0 -·060 4481·417 
4415 ·345 .......... .. ....... .. .......... . . . 11 9·6 + 6·9 -·102 4415·243 
4404·861 .. . ..... ... .. . .. ...... . ....... .. . . 5 7.5 - 3.5 +·051 4404·912 
4395·155 ........ .. ...................•.... 5 8·7 - 6·2 +·091 4395·246 
4351 ·977 . .. ......... . . .........•.......... 22 13·3 - 5·0 +·073 4352·050 
4340·645 .................. . ....... ... ... . . 48 10·7 + 0 · 1 .......... . . 4340·645 
4325·698 .... . ...... .. .. . .. ... .. · ........... 41 12·8 - 4·6 +·066 4325·764 
4315·178 ... . ......... .. . .... .. . .. ... .. .. . . 5 8·3 + 3·1 -·045 4315·133 
4307 ·974 ..... .. ........................... 39 10·5 - 0·5 . .. ....... . . 4307·974 
4300·000 ................................ . . 9 13·2 +11 ·0 -·158 4299·842 
4294·359 ... ............... .. .. . .. . ........ 6 6·2 - 2·6 +·037 4294·396 
4271 ·675 .............................. . ... 44 9·0 + 2·4 -·034 4271·641 
4260·537 ........................ . ......... 7 9·1 - 0·8 . ...... ...... 4260·537 
4250·586 ... ... ......... . .... . . . . . ...... .. . 6 9.7 + 3·8 -·054 4250·532 
4236 ·000 ...... ....... . . .. ... ....... . ..... . 19 14·1 - 9.4 +·133 4236·133 
4233·425 ............................ .. .... 36 10·4 + 0·1 ..... ....... 4233·425 
4227·107 . . . .... . . ....... .. .... . . .... .... . . 25 13·4 + 0·6 ......... ... 4227·107 
4215 ·733 .. .. •... ... .... ... .. .. •.. .. ... .... 18 10 ·2 + 6·0 - ·084 4215·649 
4202·366 •. .... ... ........ .............. .. . 5 7·0 + 1·9 ....... .... . 4202·366 
4198·677 ....... . .. ............ . .. ... .. . ... 10 8·9 + 7·1 -·100 4198 ·577 
4143·839 . ................................. 33 10·4 + l·O ..... ... .... 4143 ·839 
410't ·898 ................................. • 9 15·8 + 8·3 -·114 4101·784 
4077·862 . . .. . . ..... ... .. ....... .. . . . . . ... . 30 10·0 + 1·2 . ........... 4077·862 
4071·865 ..... . .... . . .. .... .. .... . ......... 16 16·5 - 8·8 +·120 4071 ·985 
4063·730 .................................. 24 9·6 - 4 ·0 +·054 4063·784 
4045·940 ... ....... . . . . . ... . ....... . ....... 56 11·0 - 5·1 + ·069 4046·009 
4005 ·414 .. ... .. .... . . . . . ............. . .... 14 12·6 - 4·6 +·062 4005·476 
3933·825 ....... . ............ . . ... . . . . .... . 7 9 .4 - 2·2 +·031 3933·856 
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OBSERVATIONS OF BOSS 5173 

Component 1 Cômponent II 
Plate Date Julian Day Phase 

Vel. Wt. 0-C Vel. Wt. 0-C 

1914 
Mt. Wilson ............ June 12 ... 2,420,296·973 1·661 -85·0 ...... O·O + 64·0 . ..... - 2·0 

" JuLy 12 . .. 326·827 3·567 -37·0 . .. . . . . . . . . . .. . . . . ....... . .. .. ... . ..... . .. . . . . . 
" Aug. 4 ... 349·791 7 ·899 -40·0 . . . .. . . . . ... . . . . . . . . . . . . . ...... . . . ..... ... . ... . 

1915 
7194 . .... ...... .... ... Sept. 2 ... 743 ·624 1·144 -86·9 3 - 6·9 + 65·0 2 + 5·0 
73b8 .................. " 30 ... 771·502 1·074 -87·6 3 - 9.9 + 60·5 2 + 3·2 
7327 ..... . ....... ..... Oct. 10 ... 781·531 1·787 -91·9 4 - 0·1 + 63·1 2 -10·2 
7347 .. ........ ... : .. . . " 16 ... 787·486 7.742 +38·9 3 - 7.3 - 84·8 3 - 5·8 
7379 .. ......... . .. .. .. Nov. 6 ... 808·510 0·818 -66·2 2 + 3·8 + 53·1 1 + 5·1 
7409 .. ..... . .... .... .. " 16 ... 818·443 1·435 -93·5 2 - 6·9 + 42·8 2 -15·2 
7425 .................. " 24 .. " 826·464 0·140 -Ù ·5 . . . . . . . . . ..... . ....... . . . . . . . . . . . . . . 
7435 ...... ........ .. .. Dec. 1. .. 833·519 7.195 +52·3 5 - 8·3 -103·6 2 - 8·6 

1916 
7472 .. . . .. . ...... ..... Jan. 6 ... 869·446 5·858 +43·2 2 -10·9 - 83·4 2 + 3·0 
7479 .. ... ............. " 13 . . . 876·452 3·548 -23·7 •l o • • o ........ . . . . . . . . . . . . . . . ....... 
7640 ...... . ..... . . . ... May 7 ... 991 ·838 7·142 +62 ·3 5 + 0 ·3 - 78·9 2 +17·1 
7648 .................. " 9 ... 993·850 9·154 - g.9 7 ........ . .. . . . . . . .. . . . . .. ..... 
7651 ....... . .......... " 13 ... 997·861 3·849 -16·8 . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7667 .................. " 24 .. . 2,421 ,008·850 5·522 +40 ·3 1 - 2·0 - 76·5 1 - 1·5 
7670 .. .. ... . ...... . ... " 25 ... 009·847 6·519 +74 ·2 4 + 9·2 - 88·8 3 +10·2 
7676 .................. " 28 ... 012·831 0·187 -15·7 . . . . . . . ....... . ....... . . . . . . . . . . . . . . 
7681.. ........... ... .. " 31. .. 015·826 3·182 -70·5 3 - 3.5 + 62·3 .... . . . . . . . . . . 
7684 ...... .. ... . . .. ... .Tune 1 ... 016·740 4·096 - 8·0 6 . . .... . . . . . . . . . . . . . . . . . . . . . . . . 
7693 . . . ............... " 6 ... 021·812 • 9 · 168 -17·3 10 ........ . . . . . . . . . . . . . . . . . . . . . . 
7697 ........... . ...... " 13 .. . 028 ·817 6·857 +61 ·0 8 - 4·0 -111 ·4 4 -12·4 
7698 ................ . . " 17 ... 032 ·498 1·222 -80 ·3 1 + 1·0 + 79·6 2 +17·0 
7702 ........... ....... " 23 ... 038·635 7.359 +64 ·8 5 + 7·0 - 87· 0 2 + 4·0 
7711. ................. " 29 ... 044·779 4·187 - 8·4 9 . . . . . . . . ........ . ..... . . . . . . . . 
7721 .. . ............... July 6 ... 051 ·659 1·751 -85·8 6 + 5·6 + 68·3 3 - 5·0 
7722 .................. " 6 ... 051 ·737 1·829 -89·2 6 + 2·4 + 78 ·2 3 + 4·2 
7727 ........ ......... . " 11. .. 056·711 6·803 +65·6 4 O·O - 91·0 4 + 8·0 
7744 .................. " 19 ... 064·683 5.459 +46·7 7 + 6 ·7 - 84·2 5 -11·2 
7747 . . ....... . ........ " 20 ... 065·589 6·365 +64·8 4 + 1·4 -101·0 3 - 3·0 
7750 ............... . .. " 21 ... 066· 829 7·605 +61·0 4 +10 ·0 - 79· 8 3 + 4·2 
7756 ... .. .... . ....... . " 24 .. . 069 ·676 1·136 -76·1 7 + 3·0 + 48 ·2 5 -11·8 
7760 . ... ..... .. ... . : . . " 25 ... 070 ·736 2·196 -87·7 7 + 3 .3 + 78 ·2 5 + 5·2 
7761 .................. " 25 ... 070 ·817 2 ·277 -85·1 5 + 4.9 + 57·2 3 -12·8 
7770 ...... ... . ........ Aug. 1 ... fl77·832 9·292 - 18· 7 7 . . . . . . . . . . . . . . . . ...... . . . . . . . . 
7772 .................. " 2 ... 078·683 0· 827 -61·3 6 + 8 ·7 + 56 ·7 5 + 7.7 
7777 .................. " 13 ... 089·700 2·528 -92·4 4 - 6·4 + 53·9 4 -13·7 
7778 .................. " 13 .. . ·089· 799 2·627 -90·8 4 - 6·8 + 70·6 3 + 4·6 
7793 .................. " 18 .. . 094·666 7 .494 +43·9 4 -10·1 - 85·4 4 + 2·6 
7794 ........... . ...... " 21 ... 097 ·622 1·134 -73 ·9 3 + 6·1 + 59·2 3 - 1·2 
7801. ... . ..... .. ...... Sept. 6 ... 113 ·607° 7·803 +63·5 3 + 1·5 - 85·4 3 - 8·4 
7804 .... ... .... . ...... " 9 ... 116·692 1·572 -97 ·7 4 - 7.7 + 74 .4 2 + 3.4 
7822 .................. " 30 .. . 137·508 3· 756 -22·2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ 
7836 .................. Oct . 2 ... 139·591 5·839 +59 ·4 4 + 6·4 - 90·5 3 - 4·5 
7847 .................. " 4 ... 141 ·507 7.755 +44·9 3 + l ·O - 77.9 3 O·O 
7876 ................. . " 12 ... 149·558 6·490 +54·7 3 -10 ·0 -112·5 4 -13·5 
7888 .............. ... . Nov. 4 .. . 172·460 1·444 +67·8 2 - 4.4 - 82·6 2 + l·O 
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OBSERVATIONS OF BOSS 5173-Concluded 

Component I Component II 
Plate Date Julian Day Phase 

Vel. Wt. 0 -C Vel. Wt. 0-C 

1916 
7915 ... . ........ ...... Nov. 22 . . . 2,421,190·462 0·814 -27·9 . . . ... . . . .. . . . . .. . . . . . . .. . . . . . .. . . . . 
7919 . ........ .. . ..... . " 25 ... 193·449 . 3·801 -28·0 . . ... . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 
7940 .................. Dec. 16 ... 214·445 6·165 +60·7 4 - 0·3 - 94 ·0 2 + 1·0 
7952 .. ...... ....... .. . " 19 ... 217·463 9·183 - 3.7 6 .... ... . . . . . . . . . . . . . . . . . . .. . . . 

1917 
8219 ........ ...... .... July 5 . .. 415·807 2·575 -78 ·4 4 + 6·6 + 54·6 3 -13·4 
8233 ................. . " 22 ... 432·751 0·887 -68·7 4 + 3.5 + 86·2 2 +35·7 
8245 . ... . ... . . ...... .. " 27 ... 437·688 5·824 +72·1 2 +19·1 - 95 .7 2 - 9.7 . 
8260 .. .... ... . ........ Aug. 6 ... 447·681 6·501 +65·6 2 + 0·6 -102·0 3 - 3·0 
8264 ... ...... .... .... . " 10 ... 451·644 1·148 -88·3 2 - 8·3 + 63·1 I + 3·2 
8280 .................. Sept. 3 ... 475·682 6·554 +70·5 2 + 5·5 -110·4 1 -11·0 
8281. ................. " 4 ... 476·575 7.447 +47·7 1 . . . . . . . . . . . . . . . . ...... . .. . . . . . 
8291. .. .. ... . ......... " 8 ... 480 .. 665 2·221 -12.2·1 2 -32 ·0 + 45·6 1 -27·4 
8295 ........ ..... .... . " 11 ... 483·705 5·261 +57·9 . .. . .. . . . . . . . . . . . . . . . . . ..... . ....... 
8306 ........ ... ....... " 24 ... 496·623 8·863 -24·6 . ..... . . . .. . . . . . . . . . . . . ..... . ....... 
8311. ................. " 26 . .. 498·654 1·578 -94·8 2 - 5 ·8 + 67·6 2 - 3.4 
8321 .................. Oct. 15 ... 517 ·563 1·855 -96·3 4 - 4.3 + 96·0 .... . . . . . ... .. 
8344 .................. Nov. 10 ... 2,421,543·492 9·152 -12·4 3 . .. . . . . . . . . . . . . . ...... . .. . . . .. 

• 
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MEASURES OF BOSS 5173 

7194 7194 7308 7308 7327 7327 7347 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4481 ............. " .. " ..... "" "" -88·5 ! +101·4 l -58 · 1 t .... .. ................ .. 
4340.. . ... .. -93·2 t +61·2 t 68·2 ! 77· 6 t .............. .. .. .. " .. +51 ·3 t 
4325........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59·6 t 
4308. .... ... . .. . .. . . .. . . . .. . . . . . .. . . . . .. . . . . . .. . . . .. . . .. . .. . 58·3 t . . .. . . . . . . . . 53· 1 l 
4271. .. .. ... .. .. .... .... ........ .... .... .. .. .... ........ .... 64·6 t .. . ... .. ......... .. 
4236.. . . . .. . . " " " . . . . . 77 . 3 t . " . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. .. 
4233........ 83·4 t +79·8 t 63·1 t ........ " .. 96·9 t +71·3 t .......... .. 
4198 ....... : 85·7 t ................. . .. " .. " .. ".. .. .. 85·5 ! .... " ......... . "" . ". 
4101....... . .. ...... .... ........ .... ........ .. .. ........ .... ........ .... ........ .... 50 ·6 t 
4077 .......... " .... "" ..... ". . .. . 55·0 t +66·4 ! .... " .............. ".. 73"·6 t 
4063...... .. 64 ·6 ! . . . . . . . . . . . . 81·7 t . . . . . . . . . . . . 72.3 t ..... . ............ . .... . 
4045........ -60 ·3 t .. . .. . .. .. .. -64·0 t .. .. . . .. .. .. 80· 1 t .. . .. .. . .. .. +n.o t 
4005... . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60·8 t 93·8 l .. .. ....... . 
3933 ......... " ... " .. .............. . ..... " " .... .... " .. .. -77·8 t +94·0 t ". : .. " .. .. 

Weighted 
mean 

Va 
vd 

Curv. 

Radial 
Velocity 

63519- 2 

-76 ·80 +75·04 -70·22 
- 9.74 - 9.74 -17·15 
- 0 ·04 - 0 ·04 + 0 ·04 
- 0·28 - 0·28 - 0·28 

-86·9 +65 ·0 - 87·6 

+77·90 -72·55 +82·50 +58 ·98 
-17·15 -19 ·06 -19·06 -19·80 
+ 0·04 - 0·05 - 0·05 0·00 
- 0 ·28 - 0·28 - 0·28 - 0·28 

+60·5 -91·9 +63·1 +38·9 



204 PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF BOSS 5173-Continued 

7347 7379 7379 7409 7409 7425 7435 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4584. . ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65 ·6 i +59·7 i ....................... . 
4549........ . . . . . . . . . . . . -38·2 ! .. ,. . . .. . . . . .. . . . . . . .. .. . . .. .. .. .. .. + 6·5 t .......... .. 
4534 ...... ......... .... ~ 45·6 ! .. .. .. . . . . .. 60·3 i .. . . . . .. . . . . .. . . .. .. . . .. +70·6 t 
4501.. ... ... . . .. .. .. .. .. .. . . . . . . .. .. . . . . . . . . . . .. .. . . . . .. . . . . . . .. .. .. . . . . -12·9 ! .......... .. 
4481........ .. .. . . .. . . . . 51·5 i +77·1 i 99·0 ! . . . . .. .. .. .. + 8·3 ! 71 .5 ; 
4340........ -96·6 i 24·9 i . .. . . . . . .. .. 79.5 i 53·5 i + 1· 8 t ........... . 
4325.. ... ... 51·5 i 33·3 i .. .. . . .. .. . . 68 ·3 i .. . . . . .. .. .. - 0·9 ! 93·1 i 
4308........ 46·2 i . .. .. . .. . . . . .. . . . . . . .. . . 58·2 ! 76·5 t +12·6 l 66·0 ! 
4271........ . . .. . . . . .. .. 49.9 i .. .. . . . . . . . . .. .. .. .. .. .. .. .. .. . . .. .. . . .. .. .. .. .. 43·3 l 
4260..... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90.5 i 
4236 ... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -13 . 1 l 69. 2 i 
4233.... . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0 ·5 l ..... . .. ... . 
4202........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77·8 l 
4198........ .. . . . . . . . . .. 34.5 i . . . . . . . . . . . . 66 ·4 i 51·5 t - 3.4 ! 82·6 i 
4143..... ... . . . . . . . . . . .. .. . . . . .. .. .. . . . . . . . . . . .. . . . . .. . . . . .. +90·1 { . . . . . . . . . . . . 56 ·0 i 
4101.. . . .. .. 77.4 i -65·4 t +72·0 i . ....................... ......... ... ......... . . . 
4063 .. ...... . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . .. . . .. . . . . .. .. . . . . . . . . . . . . .. . . -19 ·3 i .. . ........ . 
4045. . . .. .. . -52 · 1 i . . . . . . .. . . . . . . . . . .. . . . . . -70·0 l . . . . . .. . . . . . - 4 .4 ! '+72·7 l 

Weighted 
mean -64·76 -44·76 +74·55 -72·48 +63 ·73 - 1·20 +71 ·65 

Va -19·80 -21·01 -21·01 -20·62 -20·62 -19 ·84 -18·83 
V4 0·00 - 0·14 - 0 · 14 - 0 ·08 - 0·08 - 0 ·14 - 0·20 

Curv. - 0·28 - 0·28 - 0 · 28 - 0 ·28 - 0·28 - 0 ·28 - 0·28 

Radial 
Velocity -84·8 -66·2 +53·1 -93·5 +42·8 -21·5 +52·3 

1 

, 
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MEASURES OF BOSS 5173-Continued 

7435 7472 7472 7479 7640 7640 7648 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4584........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 5 ·0 t .................... . .......... .... . 
4572" " .. " .. " . " . . . . . . . . . . . . . . . . . . . . . . .. . " . . " .. " . . . . . . +45. 4 t -117. 6 t . . . . . . . . " .. 
4549 .. .... " .... " " " " " . . . . . . . . . . " . . . .. . . . " 3. 9 t 41·3 ! 95. 7 l -27. 5 i 
4534....... . -93 ·4 t . .... . ................................................................. . 
4520 ...... " .. . . " . . . . " +52. 3 i ..... . " . . . . . . " . . . . . " . " " " " . " . . ... " . . " " " .. " . . . .. . 
4481. ·· ···.. 94·3 t 52·1 t .. " .. " "" 12·2 t 36 ·8 i 83·7 t 23·7 i 
4352 ...... " . . . . . . . . " . . . . . . . . . . " . . . . . . . . . . . . . . 24 . 9 ! . . . . . . . . . . . . . . . . . . . . . . . . 40 . 3 ! 
4340 ...... " . . . . . . . . . . . . 50·0 l ....... .. .. .. .. " .. . . . . . 20·0 ! . . . . . . . . . . . . 36·8 ! 
4325. ...... . 62·6 ! " .. "" ". . -76·9 l .... "...... 51·9 ! . " ..... " " 17 ·2 l 
4308" ..... . . .. " . " " " . . .. " . . . . .. 65. 2 t ............ " . " . " ...... " .... " . . 19. 7 t 
4294 ... .... .. ..... " .... " .. " .. " ..... " " .... . " . " " . .. " 54. 3 t . . .. " " " " .. " " .. . . " 
4271 ..... " . . . ... " . . . . . . . . . " " . . . . . ..... " . . . . . . . . . . . . . . . . " . . . . . . . . . . . . " .. " . . . . 29 . 4 i 
4250. . . . . . . . . . . . . . . . . . . 39 . 0 t - 77 . 8 t . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
4236... .. . . . . . . . . . . . . .. . +75·1 t . . . .... . . .. . ...................... . .......... ... ........... . 
4233 .................... " ............ " . . . . . . . . -19. 0 i .......... " " . ... . . " . . 19. 4 t 
4227. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 . 5 t 111 . 6 i 22 . 8 i 
4215 . . .. . ..... ..... . .... . ........... " . .... . .... . ...... .. ..... " .... ". . . . . . . . . . . . . 27·2 ! 
4143 .. .. ........ ... ..... .. ... .... .... ······· · ...................... . ......... . .. ....... 46·0 i 
4101.. ....... " . ..... ...... .... .. ................ .... ... . ... . ..... " . . . . -88 · 1 t ...... " ... . 
4077 .................... ··· ·· ··· .... . ....... .. .. ........ . ... 42·3 t ............. . ......... . 
4063........ ..... ... . ........ ... ··· · · · ·· .... ........ . ... 50·7 t ...... . . .... 44·0 ! 
4045... ..... -92·5 i ..... .. . . . " .. .... . .. ........... " . . +47·2 ! " ........ " 29·3 ! 
4005 ...... " . . . . . . . . . . . . . . . . .. . . .. . . " . . . . . . . . . . . . . . . . .. . . . . . .... . " . " . . ... " . . . . " -11 . 6 t 

Weighted 
mean 

Va 
vd 

Curv . 

Radial 
Velocity 

63519-2! 

-84·34 +53·31 
-18·83 - 9·61 
- 0 ·20 - 0·24 
- 0 ·28 - 0 ·28 

-103·6 +43·2 

-73·30 -15 ·95 +41·91 -99·34 -29 ·21 
- 9·61 - 7 ·23 +20·57 +20·57 +20·47 
- 0·24 - 0·24 + 0·14 + 0·14 + 0·11 
- 0·28 - 0 ·28 - 0 ·28 - 0·28 - 0·28 

-83·4 -23·7 +62·3 -78·9 - 8·9 



206 PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF BOSS 5173-Continued 

7651 7667 7667 7670 7670 7676 7681 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4584... ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 4.7 t -50 •2 t 
4572.... .. . . -57 .4 t ........................ ............................................... . 
4549....... . 48·8 t + 3·0 t . . . . . . . . . . . . +79·4 t -124·0 t 50·7 t 87 ·8 t 
4534....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41·7 t .... ....... . 
4481.. ... .. . 34·2 t - 0·3 t -98·9 t 38·6 t 97 ·8 t 33.4 t ........... . 
4352 ......... '.. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50·3 t 105 ·3 l 
4340. . . . . . . . 25. 1 t +39. 5 t . . . . . . . . .. . . . . . . . . .. . . .. . . . . . . . . . . . . 39. 5 t . . . . . . . . . .. . 
4308...... .. 35· 1 t . . .. . . . . .. .. . .. . . . . . . . . . 34·0 t 100·5 t .. . ........ .. .......... . 
4294.. . .. . .. 36·2 t : . .... .. ...... .... ...... .. ...... . . .... .... .... ......... ..... ........... . 
4271.... .... . . . . . . . . . . . . +41·5 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21·4 t ..... . .. ... . 
4236........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85·3 l .. ... .. .... ....... . ........ . ... .. .. . 
4233........ 30·5 t .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 53·7 t ........... . 
4227.. .. .. . . 20·0 t . . . . . . . . . . . . . . .. . . . . .. . . . .. . . . .. . . . . . . . . . .. . . . . . . . . . . . .. .. . . 93.7 l 
4215... ..... 40·8 t . . ....... .... . : . . . . . . . . . 51·1 t .............................. .. ... . 
4202 . ... : . . . . .. . . . . . . . . . + 2·1 t ................................ . .. . ........... . ...... .. ... . 
4198........ . . . . . . . . . . . . +30·3 t .. . .................. ....... . ... ................ . .......... . 
4143.... . .. . . . . . . . . . . . . . +27·9 l . .. . . . .. . . . . .. . . . . . . . . . . . . . .. . .. . . .. 43·8 t 91·0 t 
4101... ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43·0 t . ..... ..... . 
4077........ 73.9 t . .. . . . . . . . .. . .. . . . .. . . . . 39.9 t -108·3 t . . . . . . . . . .. . 88·9 t 
4071.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23·1 t . ... . .... .. . 
4~3........ 51·8 t .. . . . . . .. .. . . . . . .. . .. . . . . . .. . .. . . . . .. . . . . .. .. . . 29·8 t ...... . .. .. . 
4045........ -15·1 t +24·0 t -92·1 t 62·2 t . . . .. . . . . . . . 13·6 t -95·6 t 
4005........ . . . . . . . . . . . . .. .. . .. . . . . . . . . . . . .. . .. . 65·4 t ................................... . 
3933... .. .. . . . . . . . .. .. . . .. . . . . . . .. . . . . . . . . . . . . . . +37·8 t . . . . . . . . . . . . -26·8 l ........... . 

Weighted 
mean 

Va 
vd 

Curv. 

Radial 
Velocity 

-36·91 
+20·28 
+ 0 ·09 
- 0·28 

-16·8 

+21·33 
+19·20 
+ 0·04 
- 0·28 

+40·3 

-95·50 +55·33 -107 ·65 -34·09 -88·53 
+19 ·20 +19·06 +19·06 +18·65 +18 ·24 
+ 0·04 + 0·04 + 0·04 + 0·06 + 0·06 
- 0·28 + 0 ·28 - 0·28 - 0·28 - 0·28 

-76·5 +74·2 -88·8 -15·7 -70·5 
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MEASURES OF BOSS 5173-Continued 

7681 7684 7693 

4584...... . . . . . . . . . . . . . . -33 ·8 t -37·3 l 
4572.. . .... . . . . . . . . . . . . . . . . . . . . . . . . . 23·7 l 
4549...... .. . . . . . . . . . . . . 34·0 t 27 ·8 t 
4534....... . . . . . . . . . . . . . 30·7 t 29·6 l 
4522....... . . . . . . . . . . . . . . . . . . . . . . . . . 27 .9 l 
4520. .... . .. . . . . . . . . . . . . . . . . . . . . . . . . 31·6 l 
4481....... . . . . . . . . . . . . . 12·6 t 20·7 l 
4415 ........................................ .. . . 
4404... .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 41·9 l 
4395........ . . . . . . . . . . . . . . . . . . . . . . . . 48·0 l 
4352...... .. . . . . . . . . . . . . . . . . . . . . . . . . 46 ·0 l 
4340 .... ... . . . . . . . . . . . . . . . . . . . . . . . . . 29·4 t 
4325........ . . . . . . . . . . . . . . . . . . . . . . . . 40·6 l 
4315..... ... . . . . . . . . . . . . . . . . . . . . . . . . 26·3 l 
4308. . ... ... . . . . . . . . . . . . . . . . . . . . . . . . 40·0 l 
4300........ . . . . . . . . . . . . . . . . . . . . . . . . 43.4 l 
4290..... ... . . . . . . . . . . . . . . . . . . . . . . . . 27 .7 l 
4271..... ... . . . . . . . . . . . . 10· 1 t 17 ·6 l 
4236...... .. . . . . . . . . . . . . 14 ·3 t 24·6 l 
4233. . . . . . . . . . . . . . . . . . . . 30. 1 ! 27. 9 l 
4227..... .. . +70·1 l . . . . . . . . .. . . 19·3 t 
4215........ . . . . . . . . . . . . 28·9 ! 58· 1 ! 
4143 ..... .. . 49·8 l 46·2 t 35·2 t 
4101 .... . . . ......... .. ..... . .... . ........... . .. . 
4077. . . . . . . . 26 . 8 l 18. 8 t 56 . 6 l 
4071. .......................................... . 
4063........ . . . . . . . . . . . . 24·2 t 35.9 l 
4045. . . . . . . . +30. 6 l 36 · 1 t 41.1 i 
4005........ . . . . . . . . . . . . -22·2 t 42·6 t 
3933.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40·5 l 

Weighted 
me an 

Va 
vd 

Curv. 

Radial 
Velocity 

+44·32 
+18·24 
+ 0·06 
- 0 ·28 

+62·3 

-25·91 -34 · 14 
+18·02 +17·10 
+ 0·18 + 0 ·05 
- 0·28 - 0·28 

- 8·0 -17·3 

7697 7697 7698 7698 

+20·3 l ................................... . 

-94·4 l +80·4 t 

36·8 l 
42.5 t -120, ·1 l 104·6 l 77·0 l 
35·6 i ................................... . 

30·8 l 1;!8·7 t . . ............. . ...... . . 
44·6 t 149·2 l ....................... . 
43·6 ! . ................................. . . 

27·6 l ........................... . ....... . 

53 . 9 t 107. 6 l 86. 0 l 52 . 0 t 
40 ·8 t . ............. . ................ .. .. . 

. . . . . . . . . . . . . . . . . . . . . . . . -94·3 l . .... ... ... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +49 ·0 l 
64·4 t 132·0 l .. . ......... . .... . . . ... . 
57.7 t 129·4 l ....................... . 
71·3 ! ................................ . .. . 
28·6 l 110·7 l ............... . ....... . 
19 ·6 t ........................ .. ...... . .. . 
45.3 t .................... .... .. ......... . 
55·9 t -115·7 l ........ .. ............. . 

+63·7 t ........ .. ... . . . .. ..... ............ . 

+45·54 -126 ·68 -94· 82 +65·07 
+15·62 + 15·62 +14·65 +14·65 
- 0·08 - 0·08 + 0·16 + 0·16 
- 0·28 - 0·28 - O·Z8 - 0·28 

+61·0 -111·4 -80·3 +79·6 



208 PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF BOSS 5173-Continued 

7702 7702 7711 7721 7721 7722 7722 

4584. .. . . . . . .. .. .. .. .. .. .. .. .. .. . .. . -30·1 t .............. .... ............................. . 
4549........ +42·3 t -107·3 . l 33·0 t -99·5 t . ................ ................ . . . 
4481...... .. 30·8 l 107·2 l 13·4 i 105·7 t +54·8 l -103·0 t .... .. ..... . 
4404........ . . .. .. .. .. .. .. .. .. . . .. .. 24·5 t ..... ............. .... ............ . . .... . . .... .. 
4395... .. .. . . .. .. .. . .. .. .. .. .. .. .. . . 10·5 l ................................... . ........... . 
4352. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76. 3 t 51·9 l . . . . . . . . . . . . . . . . . . . . . .. . 
4340...... . . 73·0 t 103·8 l 14 ·4 t 77·6 t 56·6 l 113 ·0 l +61·0 l 
4325...... .. . .. .. . . . .. . . .. . .. .. . . .. . . 25·0 t 106 ·9 i 64·5 t ............... .... .... . 
4315.. . ..... . .. .. .. . .. .. . .. .. .. . . .. . .. . . .. .. . . .. 85·6 t 63·7 l . ...................... . 
4308........ 53·6 l . .. .. .. . .. .. . .. .. . .. .. .. .. .. .. .. . .. . .. . . .. .. .. .. 115 ·0 i 76·5 t 
4300...... .. .. .. .. .. . .. . . . .. . .. . .. . . 14·4 t ..... . ........................................ . . 
4271........ 51·5 l - 82·3 i 10·4 t .. . .. .. . .. .. .. .. . .. . . . .. 102·9 i .......... .. 
4260. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 . 8 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
4250.. ...... 42·9 l . .. . .. .. .. . . 7.5 t ............................................... . 
4236 . ..... .. 42·0 l ............... . ................ . ........... .. ........................ .. 
4233..... ... . .. .. .. . .. . . . .. .. . .. .. . . 22 · 1 t 112· 3 t .. . .. .. . . . .. 71·6 t 64·7 t 
4215........ 46·8 l . .. . . . .. . . . . 18·2 t . . .. . .. . . . . . . . . .. . . . . . . . 88·6 t 80·3 l 
4202........ 59·5 t ................ . . . . .... .. ............ ....... . . .. . .... ............ . .... . 
4143.... .. .. 71 ·7 l . .. . .. .. .. .. 32·7 t 94.3 l . .. .. .. . .. .. 101 ·7 i 77·0 l 
4101........ . . . . . . . . . . . . . . . . . . . . . . . . 7 ·9 t . ................. . ............................ . 
4077........ . .. .. .. . .. .. . .. .. . .. .. .. 20·4 t 89·7 t . .. . .. .. .. .. 90·6 t +56·5 t 
4071 ...... .. 52•3 t . .. .. . .. . .. . . .. .. .. . .. .. .. .. . .. . . .. . +56·9 l ....................... . 
4063........ . .. . .. .. .. .. .. .. .. .. . .. . 24-0 t ............................ ... ................ . 
4045........ +40·6 l .. : .. .. . .. .. 25·6 t 81·6 t .. .. .. .. .. .. -94·3 t .......... .. 
4005. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -15 . 0 t -107 . 3 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 

Weighted 
mean 

Va 
vd 

Curv. 

Radial 
Velocity 

+ 51·65 
+ 13·20 
+ 0 ·24 
- 0 ·28 

+ 64·8 

-100·15 - 19·56 
+ 13·20 + 11 ·45 
+ 0 ·24 0·00 

' - 0·28 - 0·28 

- 87·0 - 8·4 

- 95·08 + 58·97 - 98·40 + 68·96 
+ 9.45 + 9·45 + 9·45 + 9·45 
+ 0·14 + 0·14 + 0·04 + 0·04 
- 0·28 - 0-28 - 0·28 - 0·28 

- 85·8 + 68·3 - 89·2 + 78·2 
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MEASURES OF BOSS 5173-Continued 

7727 7727 7744 7744 7747 7747 7750 

4584....... . +64·6 t -77·5 t . ........................... . ..................... . ........ . 
4549.... ... . 52 ·6 ! 95·1 l . . . . . . . . . . . . . . . . .. . . . . . . +31·6 l -87·9 t .......... .. 
4534. ... . . . . . . . . . . . . . . .. . . . . . . . . . .. . .. . . .. . . .. .. . .. . . . . . .. .. 50·4 t 116·0 t ..... . .... . . 
4481.. ... . . . 83·6 ! 9q_.3 l +29·2 l -92·0 l 97·3 l 91·4 l +71·3 t 
4415 .. ... . .. . . . . . . . . . . . . . .. . . . . . . . . . 39·3 l 90·3 l .............. .. .............. " ... . 
4352 . ....... . . . . .. .. .. . . . . . . . . . . . . . . 52·0 t . . . .. .. . .. . . 49·5 l 145·5 l ..... " .... . 
4340 .. . . . ..................... ·.. . .. . 35·8 t 91·6 l . . .. .. .. . . . . . . . . . . . . . . .. 34·0 l 
4325 ........ 43·2 l 114 ·6 l 41·9 t 80·6 l ............ .. . ................... . . 
4308....... . 48·2 t . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . .. .. .. 50·2 l . . .. . . . . . . . . 50·5 t 
4300 . .. ................... · : .... .. . . 37.3 l 100·2 l .. ........ . . ........ . .. .. ..... ' .... . 
4294. . . . . . . . 50. 6 ! . . . . . . . . . . . . 43 . 1 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 . 1 t 
4271. .. ... . . 64·9 t 103·6 l 30·0 t 91·2 l 57·1 ! 105 ·8 t 47.9 ! 
4260.. . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50·6 l ........... . ..... , .. . . . . 
4233....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 55·5 l -89·4 t 74·1 t 
4227.. .... .. .. . . . .. . . . . . . . . . . . . . . .. . 30·0 t 88·2 ! 84·6 l ........... . . ... . ' ... ' . . 
4215....... . . . . . . . . . . . .. .. . .. . . . . . . . 61·5 l 93.9 l ........................ .. ....... . . . 
4143....... . .. . .. . . . . .. . . . .. . . . . .. . . 56·6 ! . . . .. . . . .. .. 78·0 l .......... . ..... ....... . 
4077........ .. . .. .. . . . . . .. . . . .. . .. . . 29·6 l 84·0 l .... . ..... ....... ...... . ........... . 
4071........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64·0 l .... . .. ' ....... . ....... . 
4063........ ........ .... ... . .... .... 48 · 1 ! .... .... .... 68·4 l ...... . . ....... ....... .. 
4045..... ... +40·1 l -129·1 l +39·1 ! -85 ·1 t +45·9 l ........... . . . ....... .. . 
4005 .......... . ............. . ..... .... . .... ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24·9 t 
3933........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +69·6 l 

Weighted 
mean 

Va 
vd 

Curv . 

Radial 
Velocity 

+ 58 ·00 
+ 7 ·87 
+ 0·06 
- 0·28 

+ 65·6 

- 98·68 + 41·66 
+ 7·87 + 5·26 
+ 0·06 + 0·07 
- 0·28 0·28 

- 91·0 + 46·7 

- 89·20 + 60·00 -105 ·80 + 56·90 
+ 5·26 + 4·90 + 4·90 + 4.53 

+ 0·07 + 0·18 + 0· 18 0·17 
0·28 - 0·28 - 0·28 - 0·28 

- 84·2 + 64·8 -101·0 + 61·0 
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MEASURES OF BOSS 5173-Continued 

7750 7756 . 7756 7760 7760 7761 7761 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4584...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -96 · 1 ! . . . . . . . . . . . . -82·6 l ........... . 
4549........ . . . . . . . . . . . . - 60·6 ! . . . . . . . . . . . . 84·2 ! +83·4 ! ....................... . 
4534... ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88·2 t 98·6 l ........ . . . ........... . . 
4522. ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +35·4 t 
4520..... .. . . . . . . . . . . . . . . . . . . . . . . . . . +64·5 ! . . . . . . . . . . . . 66·0 ! . . . . . . . . . . . . 45.9 t 
4481.. ... . .. . . . . . . . . . . . . 86 ·0 ! . . . . . . . . . . . . 100·4 t 61 ·8 t 89·1 ! ..... ... ... . 
4415. . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 .7 t ........ . ...... ........ . 
4395 . .. . . .. . . . . . . . . . . . . . 85· 0 ! . . . . . . . . . . . . 81 ·3 ! . ........... . .. . ........... .. ... ... . 
4352....... . . . . . . . . . . . . . . . . . . . . . . . . . 49.4 ! ... ......... ... ..... . ... . ...... .. ......... . .... . 
4340.. .. ... . . . . . . . . . . . . . 84·0 ! . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 65·7 t ........... . 
4325.... .... . . . . . . . . . . . . 82·2 ! 19·0 ! . . . . . . . . . . . . . . . . . . . . . . . . 120·3 t 77·8 t 
4315 . ... . . .. . . . . . . . . . . .. 95 .5 l .. . ..................................... . ... . .... . ...... . .. . 
4308. . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . 62 . 5 i 87 . 0 ! . . . . . . . . . . . . 99 . 9 ! 77 . 4 t 
4294. ... . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45·6 i 
4271. ... . ... - 106 ·3 ! 70·6 ! 37·6 ! 84·9 t 77 ·6 t ................. ..... . . 
4236........ . . . . . . . . . . . . . . . . . . . . . . . . 36·0 t . . .......... . ............... . . . . ............... . 
4233.... .. .. 76·4 t 74 ·0 ! . . . ...... .. .. .. .......... ........ .. ... ...... .. ...... . ...... . 
4227 .................... 87·6 t 74·6 t 120·9 t 62 ·1 t 72 ·0 t ....... . ... . 
4215........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93·5 ! 69·6 t ... ..... . .......... .. .. . 
4143........ . . . . . . . . . . . . 91·6 t 83·0 t . . . . . . . . . . . . . . . . . . . . . . . . 89·6 l 75·.5 t 
4077..... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86·0 t +75·8 t ............. . ......... . 
4071...... . . -65 ·4 ! 75·6 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. +23 ·5 i 
4063........ . . . . . . . . . . . . 85·4 t 29·7 ! . . . . . . . . . . . . . . . . . . . . .......................... . 
4045... .. . . . . . . . . . . . -71·8 t +31·1 ! 74·2 t . . . . . . . . . . . . 78·2 ! . ..... ..... . 
4005........ . . . . . . . . . . . . . . . . . . . . . . .. ..... .... -103 ·0 ! . . . . . . . . . . . . -90·1 i ........... . 

Weighted 
mean 

Va 
Va 

Curv. 

Radial 
Velocity 

- 83 ·92 
+ 4.53 
- 0·17 
- 0 ·28 

- 79·8 

- 79 .47 + 44·88 
+ 3·56 + 3·56 
+ 0 ·06 + 0·06 
- 0 ·28 - 0·28 

- 76·1 + 48 ·2 

- 90·56 + 75·27 - 87·87 + 54.44 
+ 3·24 + 3·24 + 3·24 + 3·24 
- 0·06 - 0·06 - 0· 18 - 0 · 18 
- 0·28 - 0 ·28 - 0·28 0 ·28 

- 87·7 + 78·2 - 85·1 + 57·2 
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MEASURES OF BOSS 5173-Continued 

7770 7772 7772 7777 7777 7778 7778 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4584... ... . . -31 ·0 ! ........ . ................... ... .. . .. ............ .. . ... ....... . .... ... . . . 
4572 .. ...... 36·1 l ......... . .............. . .................... . .... . ....... . ... . ........ . 
4549........ 21 ·8 ! -56·4 l ............ -123 ·4 l +70·1 l -80·9 t ........... . 
4534 ._....... 27 ·5 l ...................... . ............................................... .. 
4481... ..... 26·2 i 53 .9 t +33 ·8 l 98·2 ! 84·0 l 94·2 ! +61·1 l 
4415....... . 7.7 l . . . . . . . . . . . . . . . . . . . . . . .. 98·2 l . . . . . . . . .. . . . . . . . .. . . . . . 50·4 l 
4404...... .. . .. . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . 73.3 t 49·3 l ....................... . 
4352........ . .. . . . . . . .. . .. . . . . . . . . . . . . . . . .. . . .. . 58·6 l ....................... ....... ..... . 
4340.. ...... 27·6 l 66·7 l 66·4 l .. .. .. .. .. .. .. .. .. .. .. .. 51·6 l 91·4 t 
4325.. ...... 2·6 t 90·4 l 19·2 l 101·5 l 54·2 l ...... .. .......... .... .. 
4308.... .... 35·6 l 61·5 l 53·8 l 64·1 l 57·6 l 73·1 l 70·3 t 
4300...... .. 3·0 ! ............................ .. .................... ...... ...... ........ .. 
4271........ 18·6 t 68·4 l .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. 102·9 ! .......... .. 
4260........ .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. .. 91·7 l .......... .. 
4236... ..... 60·6 l . . . . . .. . . . . . . . . . . . . . . . . . . .. .. . . . . .. . 45.4 l ....................... . 
4233.. .. .. .. 12. 5 t 39. 2 l 77. 2 l 132. 1 l 59. 1 l .. .. .. .. .. .. .. . .. . .. .. .. 
4227 . . . . . . . . 27 . 6 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
4198 .............. : . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. 78·9 l ........ .. 
4143.... .... . .. .. .. . .. .. .. .. .. .. .. .. 59·2 l .. .. .. .. ..... .. .. . .. . .. .. 89·8 t +82·5 t 
4077 ........ 2·4 ! -61·3 ! +86·7 l ................ .. ...................... ....... . 
4063........ 8·6 . ! ...................................................................... .. 
4045........ -10·0 ! .. .. .. .. .. .. . .. .. . .. .. .. -55·5 t +41·6 l -101·7 l ...... .. .. .. 

Weighted 
mean 

Va 
VJ 

Curv. 

Radial 
Velocity 

- 18 ·95 
+ 0·75 
- 0·22 
- 0·28 

- 18·7 

- 61·32 + 56·61 
+ 0·34 + 0·34 

0·00 0·00 
- 0 ·28 - 0·28 

- 61·3 + 56·7 

- 88·70 + 57·66 - 86·87 + 74.53 
- 3·38 3·38 - 3·38 - 3·38 
- 0·07 - 0·07 - 0·22 - 0·22 

0·28 - 0·28 - 0·28 - 0·28 

- 92·4 + 53.9 - 90·8 + 70·6 
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MEASURES OF BOSS 5173-Continued 

7793 7793 7794 7794 7801 7801 7804 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4584........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +58·7 t -86 ·7 t .......... .. 
4549........ +63·2 i -63 ·6 t -62·0 l +77·7 t 81·9 t 59·8 t -95·7 i 
4534........ . . . . . . . . . . . . . . . . . . . . . . . . 40·6 t .. ............... . ......... .. ... .. ............ . . 
4522.. . . .. . . 56·9 i 67 ·6 ! .... . ........ ....... .. . .. ... ..... .......................... . 
4520 .. ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69·6 t . . .... . ..................... . ...... . 
4481. . . . . . . . 46 · 1 l 90. 4 l 69 · 1 l . . . . . . . . . . . . . . . . .. .. . . .. . . . . . .. . . . . . 87. 0 t 
4415... .. ... . . . . . . .. . . . . . . . .. .. . . . . . 61·6 t 73.7 t 75·6 t .. .. ................... . 
4404.. . ..... . . . . . . . . . . . . . . . . . . . . . . . . 73.5 t ............ . .... .... ..................... . .... . 
4395..... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73.4 t .. . ...... .. . 
4352........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73.4 t 
4340....... . 46·8 ! .. . . .. . . .. . . . .. .. . .. . . .. . . .. .. . . .. . . .. .. . .. . . .. .. .. . . .. .. . .. . 75.9 t 
4325. ... .. .. 37.4 t .. .. .. . . .. . . .. .. .. .. . .. . 39.7 t ..................... . .. .......... .. 
4308 .... .... ....... . ...... ...... " \ . 82·6 t 64·1 t 68·9 t ... ..... .... . ....... . .. . 
4300. ... .. . . 26·2 i ........ . ................ . ............................................. . 
4271..... . .. 60·0 t 66·3 ! . . . .. . .. . .. . . . .. .. .. .. .. 69·7 t . . . . . . . . .. . . 93.7 l 
4260........ 72·6 t 86·0 t ................... . ............ . ... .. .. ...... .. ........... . 
4250. ... .. .. .. .. . . . . .. . . . . . . .. .. .. . . .. . .. .. . .. . . .. .. .. .. .. . . 71·8 t .... . ........... . ..... .. 
4236........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 ·0 t .... ........... ........ .. . .... . . . .. . 
4233..... ... 60·6 t .. . .. .. . .. . . . . .. .. .. . . .. . .. .. .. .. . . .. .. . .. .. . .. . . .. . . . .. . . .. . 73·1 t 
4227.. .. ... . 36·3 l 119 ·6 t .. .. .. . . .. .. .. . . .. .. .. .. .. .. .. .. . . .. 92·1 t 76 ·5 ! 
4215 . .. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81·8 t ........ .. ............. . 
4143.. ...... 24·5 l .. . ....... . ............ . ..... . ..... . .................................. .. 
4071.. . .. . . . 67·3 t 70·3 t .. .. .. . . . . . . . . . . .. . . . . .. +90·7 t -58· 1 t ........... . 
4063........ 59 ·2 t -91·2 t 72.5 t 64·7 t .. . . ... . .. ...... .. ...... ....... ... .. 
4045 ........ +31·8 l . . .. .. . . .. .. 69·0 t +33·7 l .. . .. .. . .. .. . . .. . .. . .. .. -95·7 t 
4005....... . . . . . . . . . . . . . . . . . . . . . . . . . -76·1 l ................ . . . ..... ........ . .............. . 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

+ 49·30 
- 5 ·08 
- 0·04 
- 0·28 

+ 43.9 

- 79 ·98 - 67·52 
5·08 6 ·10 
0·04 + 0·02 

- 0·28 - 0 ·28 

- 85·4 - 73·9 

+ 65·52 + 74·89 - 74·02 - 85·14 
6·10 - 11·10 - 11 ·10 - 12·ll 

+ 0·02 - 0·04 - 0 ·04 O· l6 
- 0·28 - 0·28 - 0·28 - 0 ·28 

+ 59·2 + 63·5 - 85·4 - 97.7 
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MEASURES OF BOSS 5173-Continued 

7804 7822 7836 7836 7847 7847 7876 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4572 . .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +81·3 ! .................. . .... . 
4549. " ... " . . . . . . . . . . . . +17 .4 t +74·7 ! . . . . . . . . . . . . 44.4 t , . ..................... . 
4534. . . . . . . . . . . . . . . . . . . . . . " . . . . . . " 83. 7 t -89. 5 t " .. " . . . . " ... " . " .. " . . . . . . . . . " . 
4481........ . . . . . . . . . . . . + 5·2 ! 71·8 t 30·6 t 54·9 ! -63·0 ! +95·0 ! 
4415 ........ . . . . . . . . . . . . . . . . . . . . . . . . 78·7 t ......... . ............ .. ........ .. ............. . 
4352....... . +86·6 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76·5 t ... . ................... . 
'4340 . . . . . . . . 84. 7 t -12. 2 t 63 . 1 t . . . . . . . . . . . . " .. " . . . . . . 39 . 8 l .... " . . . .. . 
4325 . . . . . .. . 96·6 t +14·2 t 74 .4 t .. " . . " . . . . 39.9 t . . . . . . . . . . . . 81·0 t 
4308........ ...... .. .... .. ...... .... . ..... .. .... ........ .... .. ...... .... ... . ... . .... 63·0 ! 
4300 ................... . ........................................................ "" 55·3 i 
4271. "" ... " .. " .. " . . - 5. 6 t 80. 4 t 67. 4 t " . .. " ..... " .. " " . " . +62. 4 t 
4260 .. ................. \ ........ . . . . . . . . . . . . . . . . 81·0 t ................. . .. . ... .... ..... .. . 
4236. " . . " . " ... " . . . . . -14. 5 ! 107 . 9 t ... . .. " " " . . . . . . . . . . . . " " " . . " " " .. " . . " . . 
4233 ... .. ............... + 8·4 ! ..... .. . .... 64·4 t ........ .... 67·6 ! ·· · · ·· ·· ... . 
4227 . . . . . . . . 82 . 2 t -17 . 9 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
4215 .......... .......... .. -11·6 t ...................................... .. ................... . 
4198... .... . . . . . . . . . . . . . + 2·8 t . ..... ....... . ... .. . .............. .. ....... ... ......... .... . 
4143 . " . " . . " " . . . . . " . . .. " . " " " 82 . 5 ! 111·6 t " " " . . " " " " " " " " " . " . . . . .. . 
4077. " " . . . . ... . " . " . . " . " . . . " " 66. 8 t 7 4. 1 t 67. 2 t 50. 9 t " " . . . . " . . 
4063 " . . . . . . " . . . . . . " " .. " " " " " " .. " . . " " " . " . . . " " 79 . 1 t 48 . 3 t " " . . . . " .. 
4045........ +84·5 t -26·3 t 88·3 t -60·1 t +54·9 t -67·7 t . . . " ... . ". 
4005. . . . . . . . " . . . . . . . . " " " . " . . . . . +65. 2 t " " . " . . . " " . . . . . . " . . " " .. " " " " ... " . . .. . 
3933. .... .. . . . . . . . . . . . . . - O·l ! .. . ... ..... ..... . ..... ........................... . . . ....... . 

Weighted 
mean + 86·92 - 4·61 + 77.53 - 72·34, + 63·23 - 59·51 + 74.45 

Va - 12·11 - 17 ·31 - 17 ·72 17·72 - 18·07 - 18·07 - 19·38 
vd - 0·16 + 0 ·03 0· 12 - 0· 12 0·00 0·00 - 0·11 

Curv. - 0·28 - 0·28 - 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 

·----

Radial 
Velocity + 74.4 - 22·2 + 59.4 - 90·5 + 44.9 - 77.9 + 54.7 
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MEASURES OF BOSS 5173-Continued 

7876 7888 7888 7915 7919 7940 7940 

4572 . . .. .... .. . . .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. - 7.3 ! ....................... . 
4549 ........ -81·3 l .. .. ~... .. .. -69·6 l + 4.4 l - 1·3 ! +63·0 l -107·6 t 
4501. ....... . . . . . . . . . . . . +118·3 l ........ . ............. . ........ . ................ ........... . 
4481 .. ...... 77.5 i .. .. .. .. .. .. .. .. .. . . .. .. -12·1 t +13·8 ! 77·6 i 81·9 i 
4352 ........ . .. .. .. . .. . . . .. .. . . . . .. . .. .. .. . . . .. . . .. .. .. . . . .. - 1·7 t 90·4 i -57·1 ! 
4340. ....... 66 ·4 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85·2 i . . ..... . .. . . 
4325 .... .. .. 80·3 i .. .. .. . . .. .. 38 ·8 ! .. .. .. .. . . .. .. . . .. .. .. .. 76·2 l .......... .. 
4315 .. .. . . . . 104 ·4 i ..... .......... ................. . ....... . .... . ......... .. . . .. . .. . ...... . 
4308 ........ 105 ·8 i .. .. .. .. .. .. 76·3 i .. .. ............. .. ..... ...................... .. 
4300.... .... 107·5 l . .. . .. . . . .. . . .. . . .. . .. . . .. .. .. . . . .. . + 0·8 l ........... . ......... .. . 
4271. .... ... 114 ·2 i .. .. .. .. . .. . .. .. .. .. .. .. . .. .. .. . .. .. - 7·2 ! .... .. .......... .. .. .. .. 
4236........ . .. .. .. . . .. . 77 .7 ! ....... . .. '. .............. . ......... . .... . .... . ........... .. . 
4233 .... .... .. .. .. .. . .. . . .. .. .. . .. .. -71·9 ! . .. .. .. . .. .. -31 ·2 ! .................... .. .. 
4143 ........ .. .. .. .. . .. . . .. .. .. . .. .. .. .. . .. . . .. . -14·9 i -10·9 ! ...................... .. 
4077 ........ .. .. .. .. .. . . .. .. .. .. .. .. .. . . .. .. . .. . .. .. . .. . . .. . .. .. .. .. .. .. 66·2 i .......... .. 
4071 ........ .. .. . .. . .. .. +82·7 l ............ .... .............................. ... ·" .. ...... . 
4045 ........ -97 .3 l . .. .. .. . .. .. .. . . .. .. .. .. .. . . .. .. . .. . -30·8 i +76·9 i ......... .. . 

Weighted 
mean 

Va 
Vd 

Curv. 

Radial 
Velocity 

- 92·74 
- 19·38 

0·11 
- 0·28 

-112·5 

+ 89·10 - 61 ·27 
- 21·02 - 2Ï·02 

0·04 0·04 
- 0 ·28 - 0·28 

+ 67·8 - 82·6 

- 7.53 - 7.95 + 76·76 - 77.93 
- 19 ·98 - 19·62 - 15·55 15·55 

0 · 14 0·14 ....: 0·20 0·20 
- 0·28 0·28 - 0·28 - 0·28 

- 27·9 - 28 ·0 + 60·7 - 94·0 
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MEASURES OF BOSS 5173-Continued 

7952 8219 8219 8233 8233 8245 8245 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4584 . ....... + 1·7 ! ... . ............... .. . .... .... " " .... " .... . . " " ...... . ....... .. ..... . 
4572........ 15·1 ! -77·9 l .......... " .... .. " .... . . . .. " . . . " " ..... . . . ..... . ....... . 
4549 ... ..... 11·1 ! 98·5 ! +55·7 l -70·1 l +74·8 l -92·3 l +57·4 l 
4534.. ...... 5.5 ! ·· · ····· .... ········ .... ........ . ..... . ..... . . .. .. ..... . ............... . 
4481. ....... 20·6 ! 80·1 i 58 ·9 l 68·3 ! 95·3 l 103 ·9 t 53·4 l 
4352........ 13·9 ! .. .. .... .. ............. .. .. . .................... . ...................... . 
4340 . . ...... . ... ...... " 85·4 l . . . . . . . . . . . . 91·4 ! . ... " ...... -105·1 t +87·9 i 
4325. .. ..... 9· 1 ! . ................ . . .. ............ . ..................... .. ........ . ... .. . 
4271.... .. .. 6 ·5 ! ............ .. .......... .. .... . . ................. ....... . .. . .. . ..... . .. . 
4236. . . . . . .. 16. 7 l " . " " . " . . . ... " . . " . . . .. ... " " . . " . . . . . . . . . . . . " . " . . . . . " .. .. " .. " 
4227 ... . . . . . +25. 4 i ... . " ...... " . " ... . ...... " . " .... " .. " " ....... . ........ " ....... ; " 
4215........ . . . . . . . . . . . . 94.7 i ...... .. ..... . ....... . ........... . ......................... . 
4202 .. ". ". . . . . . . . . . . . . 88·0 t 42·7 t . ....... ..... " ... ......... . "" ........... .. ... . 
4143...... . . ... .... . .... ........ .... ........ ... . 59 ·0 t +76·8 t ... . ................ " " 
4101 ................... . ········ .... ..... ... .... 90·3 t ............... . .......... .. ...... .. 
4077........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88·2 ! . ................... .. ..... . ........ . 
4071.. .................. -95·8 t +23·2 ·t 47.9 t ···· · ··· ........................... . 
4063 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -54·6 ! . .................. . ............... . 

Weighted 
mean 

Va 
vd 

Curv. 

Radial 
Velocity 

+ 11·56 
- 14 ·78 

0·22 
- 0·28 

- 3.7 

- 87·88 + 45·12 
+ 9.79 + 9.79 
- 0·07 0·07 
- 0·28 - 0·28 

- 78·4 + 54·6 

- 72·70 + 82·30 -101·60 + 66·23 
+ 4·30 + 4·30 + 6·16 + 6· 16 

0·07 - 0·07 + 0·02 + 0·02 
0·28 0·28 - 0·28 0 ·28 

- 68·7 + 86·2 - 95.7 + 72·1 
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MEASURES OF BOSS 5173-Continued 

8260 8260 8264 8264 8280 8280 8281 

À 

4549 .................... -127·6 t -81·1 t . . . . . . . . . . . . +80·2 t -85·3 t +58·5 i 
4481.. ...... +60·8 ! 105·8 ! 109·9 t . . . . . . . . . . . . 62·0 t -107·0 t ......... . . . 
4415.. ...... . . . . . . . . . . . . . . . . . . . . . . . . -75·9 t +65·6 t .. ·.· ............................... . 
4308 . .. ....... :. . . . . . . . . 101 ·0 t ..... ....... .... .................... .......... ... .. .. ... .. . . 
4271.. ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90·2 t ....................... . 
4236.... .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +91·7 t ....................... . 
4045 ....... . +78·5 i -64· 1 t . .. . .... . ....... .. . . . ....... .... ......... ... ........ . .. . ... . 

Weighted 
mean 

Va 
vd 

Curv. 

Radial 
Velocity 

+ 66·70 
- 0·85 

0 ·02 
- 0·28 

+ 65·6 

-100·80 - 85·80 
0·85 - 2·23 
0·02 + 0 ·02 

- 0·28 - 0·28 

-102·0 - 88·3 

+ 65·60 + 81·14 - 99.77 + 58·50 
- 2 ·23 - 10·23 10·23 - 10·53 
+ 0·02 0·14 - 0·14 + 0·04 
- 0·28 - 0·28 - 0·28 - 0 ·28 

+ 63·1 + 70 ·5 -110·4 + 47 .7 
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MEASURES OF BOSS 5173-Continued 

8291 8291 8295 8306 8311 8311 8321 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4584. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -82·0 ! + 47 .3 l ...... . .. . . . 
4549 .... .. .. -96·2 t . . . . . . . . . . . . . . . . . . . . . . . . + 6 ·6 l . . . . . . . . . . . . . . . . . . . . . . . . -81·9 ! 
4481. .. .. ... -137·4 l +57·7 t . . . . . . . . . . . . -25·0 i 76 ·4 ! +103·1 ! 83·9 i 
4352... . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 4) ! . .......... . ....................... . 
4325 .... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 6 ·2 t ...... . .... . ... . .......... . ........ . 
4308. ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 ·9 t 
4271... ..... . . . . . . . . . . . . . . . . . . . . . . . . +71·0 i .. . .. . ......... . .. . ..... . ...... .. .. .. .......... . 
4236 ................................ . ·....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 ·0 t 
4233 ..... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 4.7 l . . . . . . . . . . . . . . . . . . . . . . . . 76·0 t 
4227 ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 6·5 ! .. .. ................. . . ... ......... . 
4143 ........... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -77·8 t 
4045.. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -12·3 ! -75·4 ! ........ ..... ........ .. . 

Weighted 
mean 

Va 
vd 

Curv. 

Radial 
Velocity 

-109·93 
- 11·73 
- 0·14 
- 0·28 

-122· 1 

+ 57·70 + 71·00 
- 11 ·73 12·61 

0·14 - 0 · 19 
- 0·28 - 0·28 

+ 45·6 + 57.9 

- 8·18 - 77.93 + 84·50 - 76 · 13 
- 15 ·97 - 16·43 16 ·43 - 19 ·75 
- 0 ·14 - 0·18 - 0· 18 - 0· 14 

0 ·28 - 0·28 0 ·28 0·28 

- 24·6 - 94·8 + 67·6 - 96·3 
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MEASURES OF BOSS 5173-Concluded 

8321 8344 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549 ............... . .. . . 
4481. .. . .... +116·2 l 
4325 .................. . . 
4271. ...... . ........... . 
4250 ...... .... ... .. .... . 

Weighted 
mean 

Va 
vd 

Curv. 

Radial 
Velocity 

+116·20 
19.75 
0·14 
0·28 

+ 96·0 

+ 8·2 ! 
+ 4 ·6 l 
+18·8 ! 
- 2·2 l 
+ 14·6 l 

+ 8·89 
- 20·91 

0 · 14 
- 0·28 

- 12·4 
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No. 

NORMAL PLACES OF BOSS 5173 

Mean 
Phase 

Mean 
Velocity 

Residual 
Weight 

Preliminary Final 

1. ... ... . . . ... . ..... ......... . . .. ......... . 
2 .... . .. . ........... . .... .. .... .... .. .. .. . . 
3 ............... . .. . . ..... .. . ..... ... .. .. . 
4 ........ . . . . ... . .................. .. . . .. . . 
5 . ..... ..... .. . ..... .. ................... . 
6 .... .. ............ . .............. . ....... . 
7 . . ............. ..... ......... . ...... .... . . 
8 ................... . ............... . ..... . 
9 ...... .. ........ .......... . ... ...... ..... . 

10 .. . ... . . .. ........ ..... . ................. . 
11 . . .... ... . . ........ .. .... .... . .. .. ....... . 
12 ......... ........ .. . .. ..... .. . ..... . .... . 
13 ... . ............ . . . .. . .. . ... .. ... ... . . . . . . 
14 ............. . . . . . . .... . . ... . ..... . .... . 
15 .......... . . . ........... ..... ............ ' 
16 ... .. .... .... .. .. ....... .. ..... . . ..... . .. . 
17 ... . ... . . . .. . .. .. . . ..... ........... . .. .. . 
18 .. . .... . ... . ... . . .... .... .. . .... ..... . ... . 
19 .................................. . ... . . . 
20 ................... . . ...... .. ............ . 

1 ·015 
1·493 
1·926 
2·592 
4·151 
5·653 
6·409 
6·989 
7·589 
9·165 
1·019 
1·450 
1·965 
2·504 
4 · 151 
5·669 
6·437 
6·943 
7·634 
9·165 

- 74.3 
- 92·1 
- 91·8 
- 84·2 
- 8 ·2 
+ 52·2 
+ 65·0 
+ 60·2 
+ 53·6 
- 11 ·3 
+ 59·1 
+ 66·4 
+ 71 ·6 
+ 58·7 
- 8·2 
- 86·7 
-101 ·4 
- 97.9 
- 83·3 
- 11 ·3 

3 
1 
3 
2 
1 
1·5 
2 
2 
2·5 
1 ·5 
2 
1 
1·5 
1·5 
0 ·5 
1 ·5 
1·5 
1 
2 
1 

Preliminary elements were obtained as in the following table. 

ELEMENTS OF BOSS 5173 

Element 

p .... .. .. ... . ... . ... ...... . ... .... .................. .. ..... . 
e ...... ... ... . . . .. . . ... .... . .. . ...... . .. .... ... .. .. . ..... .. . 

w ·············· · ·· ··· · · ····· · · ········· ·· ···· ···· ··· · · · · · ··· 
Wt ...... ...... . . . . . .......... ... .... . ................ ..... .. . 

K ... ....... ........ ... ........ . ..... ....... ........ ..... .. . . 
Ki ........... ... ........... . .......... . . ........... . .... . .. . 
'Y •• ••• • .••.•••.••. ••...•... • .•. •.•• • • . . •• . •.••.•.•••.. . ..•.•. 

T ·· ········ ·· · ······ · · ··· ··········· · ····· · ··· · ·· ··· ···· ·· ·· 

Preliminary 

9 ·316 days 
0·04 
105° 
285° 
77km. 
86·7 km. 

-14·20km. 
J. D . 2,420,304·628 

a sin i .... . . . . ........... ......... ............... .... .... ..... . ......... .. ...... . 
a1 sin i . . . . .. . ........ .. ... ........... .. ...... . . .................. .. ..... . ....... . 

m sin• i ........ . . . . .. . . ..... ... ... . ... ...... . .... · .. . · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
m1 sin• i .............. . ........... ... ............................................ . 

+ 5·5 
- 2·2 

O·O 
- 2·3 
+11·0 
+ 7.5 
+ 4·6 
- 0 ·5 
+ 4 ·8 
+15·3 
- 0·6 
- 4·0 
- 1·4 
- 5·8 
+ 0·4 
- 5·8 
- 2·9 
+ 1 ·0 
+ 0 ·3 
-11·1 

Final 

+ 1·7 
- 4·2 
- 0 · 1 
+ 0·5 
+13·3 
+ 4.5 
+ 1·0 
- 3 . 5 
+ 2·9 
+11·7 
+ 2·7 
- 2·0 
- 2·0 
- 9 · 1 
- 4.5 
- 6·3 
- 3 ·4 
- 0 ·2 
- 1·5 
- 9.4 

9·316 days 
0·012 

103° · 15 
283° · 15 

78 ·49 km. 
86·31 km. 

-13·04 km. 
J. D . 2,420,304·628 

10,054,000 km. 
11,055,000 km. 

2·27 8 
2 ·06 8 
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The period was considered fixed from the early observations. Observation equations 
were built up in the usual way for the other elements and a solution effected. Correspond- . 
ing to the normal places at the intersections of the curves an observation equation, suit
ably weighted, was formed for both primary and secondary. Making the substitutions, 

X= Ô'Y 

y= ôK 
Y1 = ôK1 
z = 100 ôè 
u = 100 ôw 
v = [l. 83000] ôT 

the following observation equations resulted. Owing to the similarity of coefficients 
for w and T, it was found necessary to consider T as fixed. 

OBSERVATION EQUATIONS OF BOSS 5173 

No. y y, z u -n Weight 

1. .. . ... . ......... . . 1·000 -0 ·851 .. ...... . ... - ·769 -·447 - 5·50=0 ·3 
2 ................... 1·000 -0 ·983 .. . .. . ... . .. -·514 - ·207 + 2·20 ·1 
3 . ..... . ...... . . . ... 1·000 -1·008 ..... . . .. ... -·096 +·022 0 ·00 ·3 
4 .. . ... . ........ . ... 1·000 -0·879 . ....... . . . . +·536 +·351 + 2·30 ·2 
5 ... . ....... . ... . ... 1·000 -0·064 ............ +·270 +·738 -11 ·00 · 1 
6 . .. . . ...... .. ...... 1·000 +0 ·765 .... ... . ... . - ·761 + ·457 - 7·50 ·15 
7 .... . .......... . ... !-()()() +0 ·970 ............ -·472 +·123 - 4·60 ·2 
8 ........... . . . ..... 1·000 +0 ·973 . ..... . . .. .. + ·080 -·170 + 0 ·50 ·2 
9 . . ... .......... . . .. 1·000 + 0 ·819 ..... . ...... + ·621 - ·460 - 4·80 ·25 

10 . . . ... . ............ 1 ·000 -0· 161 .......... .. - ·028 - ·791 -15·30 ·15 
11. ............. . .. . . 1·000 . ..... . . . ... +0·852 +·865 +·501 + 0 ·60 ·2 
12 .. . .... . .... . .... . . 1 ·000 . .... . ...... +0·975 +·620 + ·259 + 4 ·00 ·1 
13 .......... . ........ 1 ·000 . . .. . . . ..... +1·006 +·096 -·048 + 1·40 ·15 
14 ................... 1 ·000 . . .... . ... . . +0·907 - ·524 -·348 + 5· 80 ·15 
15 .. .. . . ... . ......... 1·000 .... .. . . ... . +0·064 -·304 - ·831 - 0·40 ·05 
16 ........ . . . ........ 1 ·000 . .. . ........ -0·770 +·857 - ·508 + 5 ·80 · 15 
17 . . . .. . ..... . . . . . ... 1·000 . . .... . . . .. . -0 ·973 +·508 - · 124 + 2 ·90 ·1 
18 .. . ....... . ........ 1·000 .. . . . . . ..... -0·978 -·036 +·164 - 1 ·00 ·1 
19 ..... . ............. 1·000 ............ -0 ·801 - ·732 +·541 - 0·30 ·2 
io ............. : ..... 1 ·000 .... . . . . .. .. +0· 161 + ·032 +·890 + 11 · 10 ·1 
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NORMAL EQUATIONS 

3·300x -0·153y +0·054yl -0·005z -0·031u -3·675=0 
1·412y O·OOOy1 +0·146z +0·028u -1·420=0 

0·972yl +0·099z +0·04-0u +0·725=0 
0·991z +0·026u +2·695=0 

0·617u +2·076=0 

Small corrections were th us obtained; the corrected or final values being given in 
the table above. The probable error of a plate is for the primary ±4·8 km. per sec., 
and for the secondary ± 6 · 9 km. per sec. All plates were measured twice, the second 
measurement being made several months after the first, the means of the two measures 
for the various lines are given in the detailed measures. ' 

Dominion Qbservatory 
Ottawa 

January, 1918. 
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ORBIT OF THE SPECTROSCOPIC BINARY BOSS 3511 

BY W. E. HARPER, M.A. 

This star (a=13h 3om, o=37° 42') was announced a spectroscopie binary by Wright 
and Allen in Lick Observatory Bulletin, No. 173, from four plates which showed a range 
of about 12 km. For a single-prism instrument, this range is rather small for successful 
work on the star but in this case the small variation in velocity is offset by an excellent 
F-type spectrum, the lines of which can be very accurately measured. For this reason 
it was placed on the programme. The star's photographie magnitude is 5 · 3. Thirty
two plates were secured in 1917 and six in 1918, and upon these the orbit is based. A 
preliminary value of the period was arrived at from a comparison of the 1917 observations 
with the early Lick observations. There was some uncertainty in the exact number of 
·cycles elapsing between the two sets of observations, and the period, accepted as best 
at that time, required a small correction in order to suit the 1918 observations. While 
the period of 1·61100 days here determined suits our own observations and the 1908 
and 1909 observations of the Lick Observatory, it fails to suit their 1905 observation, 
so that even yet some uncertainty exists though this value seems to be the only possible 
one from the observations. 

About 15 or 20 lines were measured on each plate. Their wave-lengths are given 
in the following table, which shows how of ten the y were measured, with the residuals, 
numerical and algebraic. These are taken in the sense, mean of plate minus line velocity. 
There are a few whose value~ should in future be adjusted but such has not been done 
in the case of this star. 

LINES USED IN BOSS 3511 

Residual Residual 
À n À n 

Numerical Aige braie Numerical Algebraic 

4584·018 ........... 14 11 ·2 + 4·2 4290·053 . ...... .. . 13 6·7 + 2·6 
4572·190 .... . . . . . . 28 9·2 + 6·1 4271·675 .......... 38 4·0 + 0·2 
4549·743 . .. . . ...... 38 5·1 + 0 ·2 4260·537 .. . ... .. . . 25 3-'6 + 1·3 
4534·158 ........ .. . 12 7.3 - 0 ·2 4250·586 .......... 18 3·5 - 2·6 
4501·417 .. .... .. ... 18 9.9 - 6·0 4236 ·000 ...... . ... 16 6·5 + 0·2 
4481·477 ........... 30 10·4 - 8·0 4233·425 .......... 30 6·8 - 4.7 
4468·663 ........... 7 6·4 - 2·3 4227·107 .......... 5 7.4 + 2·7 
4415·345 ........... 33 5·0 - 1·9 4215·733 ....... ... 26 4·1 - 0·8 
4404·861. .... . ..... 22 5·5 - 2·1 4202·366 .. . ..... . . 16 12·0 +11·5 
4395·155 . ......... . 5 20·0 -17·5 4198·677 .. . ..... . . 9 5·7 - 3·2 
4351 ·977 ........... 17 9·5 - 1·4 4143·839 .......... 28 5.7 + 1·0 
4340·645 ........... 29 6·6 - 1·7 4071·865 .......... 14 4·0 + 2·8 
4325·698 ........... 25 6-2 + 2·8 4063·730 . . . ....... 23 5·7 + 3·0 
4307-974 ........... 29 5·1 - 0·9 4045·940 ....... ... 34 3.4 + 1·4 
4294·359 ........ . . 14 8·0 + 5.4 

66624-1 
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SUMMARY OF MEASURES OF BOSS 3511 

Plate Date Julian Date Phase Velocity 0-C 

1905 
Mt. Wilson June 20 ......... . .............. 2,417,017·738 1·329 + 7.43 + 8 ·0 

1908 
" J an. 7 . . ...................... 7,948·049 0·482 + 9·90 - 3.3 

1909 
" April 17 ........................ 8,414·913 0·156 + 2·06 + 1·3 
" " 19 ........................ 8,416·867 0·499 +13·74 - 0·1 

1917 
8049 Feb. 11 .. ... .... ..... ......•. . . 2,421,271·906 0·846 +14·0 - l·O 
8055 " 12 ........................ 272·860 0·189 +16·7 +14·9 
8065 " 18 ... ... .................. 278·747 1·243 - 1·5 - 4·0 
8080 " 27 ....... .. . . . ...... .... . . 287·940 0·770 +17·7 + 2·0 
8087 Mar. 1. ...................... . 289·869 1·088 + 5·2 - 3·0 
8095 " 2 ............... . ........ 290·879 0·487 +16·7 + 3.7 
8134 " 30 ......... . ...... . ....... 318·785 1·006 + 0·9 -10·2 
8140 April 8 ........ .... .. ....... .. .. 327·710 0·265 + 4·0 - 1·0 
8144 " 10 ....... . .... ...... ...... 329·784 0·728 +16·4 + 0·2 
8148 " 16 ...................... . . 335·809 0·309 - 4·1 -10·9 
8149 " 18 ........................ 337·706 0·595 +12·9 - 2 ·4 
8151 " 21 ........................ 340·716 0·383 + 9·0 - 0·6 
8154 " 22 ... .. ................... 341 ·784 1·451 - 6·5 - 3·2 
8160 " 24 .......... ... . .......... 343·731 0·176 - 1·0 - 2·3 
8162 May 3 ............. . ..... . . .. . 352·747 1·137 + 6·8 + 0·4 
8165 " 13 ........................ 362·656 1·380 - 7·1 - 5·1 
8176 " 20 ........................ 369·755 0·424 +13·4 + 2·2 
8185 " 29 ... . . .. ................. 378·758 1·372 + 2·8 + 4·6 
8186 " 30 ........................ 379 ·616 0·1319 +17·2 + 1·6 
8190 June 3 ... .................. . .. 383·736 1·517 - 2·8 + 0·9 
8191 " 5 ..... . ....... .. ..... . ... 385·582 0·141 O·O - O·l 
8197 " 16 .......... .. ... .. . ..... . 396·678 1·571 - 4 ·1 - 0·4 
8200 " 18 .... .. ... .. ............. 398·598 0·269 + 8·4 + 3·2 
8209 " 27 .................... . .. . 407·617 1·233 +12·3 + 9·5 
8213 July 2 . . .... . ... . ..... . ....... 412·598 1·391 + 5.9 + 7·8 
8220 " 6 . . .. .. ..... . ... ... . ..... 416·619 0·569 +15·7 + 1·0 
8226 " 16 .... 426·608 0 ·892 +17·6 + 3.5 . ' .................. 
8241 " 25 . ..... .... ......... . . ... 435·582 0·200 + 4·8 + 2·4 
8244 " 27 ........................ 437·588 0·593 +15·6 + 0·3 
8253 Aug. 2 ..... ... .. . ............ . 443·625 0·188 - 0·9 - 2·7 
8259 " 6 .......... ... ...... .. ... 447.570 0 ·911 +13·5 - 0 ·2 
8263 " 10 ......... . .............. 451·577 0·085 - 0·4 + 1·2 

1918 
8448 Feb. 17 ... . . . . . . . ... ... ........ 642·777 1·187 + 4.7 + 0·2 
8462 " 26 .......... . . ........... . 651·790 0·534 + 9.3 - 4·8 
8467 Mar. 8 ....... .. ... . .. . . ....... 661·677 0·755 +14·1 - 2·0 
8479 " 22 . ............... ... . . ... 675·664 0·243 + 4.3 + 0·2 
8486 April 2. ............ . . . . . ...... 686·633 1·545 - 3.4 + 0·4 
8493 " 4 ..... . ...... . .. ........ . 2,421,688·701 0·392 + 7·1 - 2·9 
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MEASURES OF BOSS 3511 

8049 8055 8065 8080 8087 8095 8134 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!, Wt. 

- 9·0 1 ............ . ................ . ... . ....... . ..... . O·O .l • . . . . . . . . . . . . 
- 8·0 .l • +13·3 1 - 15 ·7 ! ............... .. ....... . .................. .... . 
- 4·0 i + 2·2 1 -13 . 1 1 + 5 . 0 1 + 4. 4 1 + 19 . 1 1 + 6 . 6 1 

-10·9 1 + 3·0 t ... ............ . ... . ..... . ......... . + 7 .4 t + 3.9 l 
2 

. . . . . . . . . . . . . . . . . . . . . . . . -13 ·0 1 ..... .... . ........... . . ........ .. ........... . .. . 

. . . . . . . . . . . . . . . . . . . . . . . . -11 ·4 t + 5·6 t +12·6 t . . . . . . . . . . . . + 8·4 t 
- 7· 8 t - 2·7 1 + 7·8 t +23·1 t - 5.5 ! . . . . . . . . . . . . +25·5 ! 
+ 2 ·6 t ...... .. .. . . .... .............. . .. . ...... ... ....... .. ....... . ........... . 
+16·2 t +17·2 1 -11·8 1 + 9·6 1 + 4·8 1 . . . . . . . . . . . . + 0· 8 ! 

. . . . . . . . . . . . + 3 ·2 1 -18 ·4 1 +16 ·4 1 + 4.7 1 . . . . . . . . . . . . -12·0 ! 
- 0·7 l - 6·0 1 ... . . . ... .. . . .. . ...................... . ................. . .. . 

... . .... . . . . . ....... . . . . -24·1 1 

... . .... . . . . - 0· 8 ! -18· 5 t 
+ 3.7 1 -25·9 1 .... . . . . . . . . 2 

+ 4.7 J.. + 6·9 1 -11 ·9 J.. • • 
........ . . . . -12·6 1 -22·0 1 

-18 ·9 { + 0 ·5 1 -19·4 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
........ . . . .. -. ........ . . 

+ 6·2 t + 8·5 1 

-15 ·0 t - 1 ·7 1 

O·O i + 8·0 1 

- 8·6 t - 3.4 1 

+ 0 ·2 i + 7 ·2 1 

± 0 ·00 + 2·84 
+14·35 +14·07 

·03 + ·03 
- ·28 - ·28 

+14·0 +16·7 

-13·6 1 
-25·4 1 

O·O 1 
- 6·3 1 
-15 ·0 t 
-24·0 1 
+ 6·0 t 
- 8·9 1 
-12·3 t 

- 6·8 1 
-13·0 1 

-13·68 
+12·25 
+ ·17 
- ·28 

- 1·5 

+16 ·7 ! 
+10 ·8 1 
+ 5·8 1 
+16·0 1 
+24·8 1 
+ 7.4 1 
+ 7 ·6 1 

+12·9 1 
+ 1·0 1 
+12·0 1 

O·O 1 

+ 2·5 1 

+ 5·2 1 
+10·0 1 
+ 6·3 1 
+11·9 1 

O·O 1 

+ 9·01 
+ 9·16 

·15 
- ·28 

+ 17 ·7 

+ 4 ·5 1 
+ 2 ·2 1 
- 1 ·3 1 
-11 ·3 1 
- 9·2 1 
- 9·6 1 
- 4.7 1 
- 3.4 1 
+ 1 ·5 1 

- 0 ·6 1 
-12·7 1 
- 1 ·0 1 
- 8·8 1 

- 6·0 1 
- 6·1 1 
- 6·7 1 
- 4.9 1 

- 2·90 
+ 8·48 
- ·07 
- ·28 

+ 5·2 

+11·0 1 
+ 3.3 t 

6·8 ! ........... . 
1 ·2 i + 3 ·2 1 

. .. . . . . . . . . . - 4·2 t 
7.7 1 + 7 .4 1 
2 ·4 1 - 5·6 1 

. . . . . . . . . . . . +12·1 1 

+17·8 1 - 2·1 1 

+ 2·6 t 
-17 ·0 1 

' .. . .. . .. ... . . ............ 

- 4.5 t 
- 5·3 ! 

+ 8 ·80 + 1·75 
+ 8· 14 - 2·24 

+ ·09 ·06 
- ·28 - ·28 

+16·7 - 0·8 
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MEASURES OF BOSS 3511-Continued 

8134 8140 8144 8148 8148 

4584 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +11 ·6 t + 0·7 1 
4572 . . . . . . . . . . . . . . . . . . . . . . . . +14·1 t . . . . . . . . . . . . -13·3 t 
4549 J +10·0 1 + 9 ·5 ! 13·5 1 - 6 ·0 1 - 3.9 1 
4501 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +22 · 1 1 +28·4 t 
4481 +14·2 t - 2·0 t 37·6 t +15 ·0 i +17·5 t 

8149 

Vel. 

+ 0·3 
+ 7·0 
+17·1 
+19·0 
+22·6 

8151 

Wt. Vel. Wt. 

• • . .. . . . . . . . . . 
• + 3·6 i • 
i + 3·0 i 
• +45·7 t • 
t +44·6 t 

4468 . . . . . . . . . . . . . . . . . . . . . . . . 25·8 t - 4 .7 t .... .... ...... ........ . . ... .... .. . . . 
4415 + 2·4 1 +10 ·0 1 21·0 t + 1·9 1 + 6·0 1 +21·0 1 .......... ' . 
4404 . . . . . . . . . . . . . . . . . . . . . . . . 20·6 t . . . . . . . . . . . . + 6 ·8 1 +15·2 t +23·2 t 
4395 . . . . . . . . . . . . . . . . . . . . . . . . 16 ·5 t . . ... . ..... ... .... ..... ... .. ..... . . . . . ... .. .... . 
4351 . . . . . . . . . . . . . . . . . . . . . . . . 47.4 ! . . . . . . . . . . . . . . . . . . . . . . . . +23·5 t . ..... .. ... . 
4340 + 0 ·3 t + 8·6 ! 29·0 t +13·1 1 +13·9 1 . . . . . . . . . . . . +32·3 ! 
4325 . . . . . . . . . . . . - 4·0 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +14·9 1 . . .. .. ..... . 
4307 + 6·9 1 +21·2 t 18·1 t - 1·4 1 + 4·2 1 . . . . . . . . . . . . + 4·8 t 
4290 . . . . . . . . . . . . . . . . . . . . . . . . 26·6 i - 3 ·1 1 -12·3 1 ....... . ........ ... .... . 
4271 +10·3 1 + 9·6 t 26·2 i + 5·6 i + 8·8 1 +20·3 1 - l·O i 
4260 - 2 ·1 1 + 9·0 t 19·2 1 . . . . . . . . . . . . . . . . . . . . . . . . +23 ·1 1 .... .... ... . 
4250 + 6·4 ! . . . . . . . . . . . . 29·6 i +11 ·6 t . . . . . . . . . . . . +28 ·6 t ........... . 
4236 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 3·0 ! . ... . . . . . . . . . +29 · 5 1 ...... .. . .. . 
4233 + 0 ·2 1 . . . . . . . . . . . . 40·9 t + 4·6 1 - 0·2 1 +26·5 ! +10·4 ! 
4227 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +25·2 ! ........... . 
4215 
4202 
4198 
4143 
4063 
4045 

+11·3 1 +18·3 ! . .. . ..... .. . 
-20·3 1 . . . . . . . . . . . . 15·2 1 

+ 7·0 ! 
+16·4 t 
- 5·6 t 

+11·9 i 
+13·6 t 
+13·7 ! 

15 · l 1 
18· 1 1 

+23·8 1 

+ 4.5 1 
-12·2 1 
+ 9·6 1 
+ 4·6 1 
+ 9·2 1 
+ 4·2 1 

- l·l 1 
-13 ·6 1 

+ 4.4 1 
+17·6 1 
+10·7 1 

+33·2 1 

Weighted 
mean 

Va 
Va 

Curv. 

+ 
-

3 .45 
2·24 

·06 
·28 

+ 9.79 
- 5·52 

·02 
·28 

+ 23 ·00 + 
6·27 -

·12 
·28 

5·28 
8·36 

· 19 
·28 

+ 4·14 
- 8·36 

· 19 
·28 

+ 22·22 
- 9·01 

·07 
·28 

+ 19 ·00 
- 9.99 

·03 
·28 

Radial 
Velocity + 0·9 + 4 ·0 + 16 ·3 - 3·5 - 4.7 + 12·9 + 8·7 
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MEASURES OF BOSS 3511-Cantinued 

8154 8160 8162 8165 8176 8185 8186 

Vel. Wt. Vel. Wt. Ve!. Wt. VG.l. Wt. Vel. Wt . Vel. Wt. Ve!. Wt. 

+ 5·2 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O·O ! +14·7 ! +34 ·0 t 
+ 9·0 1 + 6·7 1 - 2·7 t . . . . . . . . . . . . 12·3 t 35·4 t 
+ 18 . 0 1 + 20 . 6 1 + 8 . 9 1 + 27 . 5 t 33 . 6 1 27 . 2 t 

- 5·1 1 +13·0 1 ....... ... ..................... . ..................... . . . ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25·7 t ........... . 

+20·2 1 +30·0 1 . . . . . . . . . . . . +13·0 1 46 ·0 ! 26·6 t 44·8 t 
+ 8. 1 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 . 8 t 
+ 7·0 1 + 3·2 1 +20·2 1 + 7 .3 1 25·0 t 27· 5 1 26·3 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 . 7 t 27 . 2 t . . . . . . . . . . .. 
+42·3 
+13·2 1 
+11·3 1 
- 1·9 1 
+ 6·5 1 
- 3.7 1 

+ 1 ·7 1 

+ 4.7 1 

+ 7.3 1 

+ 5·1 1 
-21·8 1 

+ 4·2 1 

- 4·6 1 
+ 1·5 1 

+ 4·22 
- 10 ·32 

·14 
·28 

- 6 ·5 

.l 
2 ... ..... . .. .......... . . .. ... ........... . ........ . . ........... ......... . . 

+16·1 1 
+ 3 ·8 1 

+ 9·8 1 
+ 6·2 1 
+14·5 1 
+ 6·2 1 
+12·4 1 
+ 1·4 1 

- 2·0 1 
+12 ·7 1 
- 7 ·8 1 
+19·7 1 
+14·5 1 

+13·6 1 
+11 ·2 1 

+ 10 ·28 
- 10·96 

·08 
·28 

- 1·0 

+37·6 1 

+28·3 1 
+25·8 1 

+24·5 1 

+ 5.7 t 
+11·5 t 
+12·6 1 

+21 ·9 1 
+10·2 1 

32 ·4 ! 
37·0 ~ 

29·2 t 
17 ·8 t .......... . . 
21.3 r .. ......... . 

62· 0 t . .............. .... .... . 
38. 6 t 21·5 1 30. 0 t 

........................ ·: .......... . . . . . . ... . .... .. ..... ·:. 

+22·9 1 
+12·3 1 
+29·6 1 

+14·2 1 

+11·6 l 

31 ·3 t .......... . . 41·8 ! 

30·7 t 24·4 1 
....................... .. ....... .. .. . ... . .. . ............. .. . 

+25·0 1 +13·1 1 31·1 1 
+16 ·8 1 - 2·6 1 

. . . . . . . . . .. . ........ . ... 24·7 
+17·4 1 + 4·0 1 34·8 1 
+24· 0 1 + 8·0 1 26·4 i 
+ 9.4 1 + 6·0 1 26·7 
+14·1 1 +10·8 1 +32·6 1 

+ 20·95 + 9·50 + 31 ·68 
- 13 ·66 16 ·23 - 17 .79 

·16 ·03 · 19 
·28 ·28 ·28 

+ 6·8 - 7·0 + 13·4 

30·0 1 

t 
9·1 1 

. . . . 
22·8 t À 

2 

+15 ·4 t 

+ 22·65 
- 19 ·39 

·21 
·28 

+ 2·8 

46·6 1 
30·7 1 
35· 1 ! 

.... .. . . . .. . 
47·8 t 

+34·9 À 
2 

+ 37·11 
- Hl·52 

·06 
·28 

+ 17·2 
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PUBLICATIO S OF THE DOMINION OBSERVATORY 

MEASURES OF BOSS 3511-Continued 

8190 

+ 6·6 1 
13· 7 1 

27·4 1 

8191 

+13·5 t 

8197 8200 

+23·5 i ....... . 
22·6 i +38·3 i 

40·5 t 
12· 1 1 

22·2 t 
32·1 1 

8209 

+27·5 i 
37·0 1 

46·7 i 
30·3 i 
42·0 1 

28·4 1 23·2 ! .......... . .. . ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25·3 -~ 

9 ·8 1 . . . . . . . . . . . . 19·3 i 50 ·3 t 38·9 t 
. . . . . . . . . . . . 28·2 t ........ .. . ............ . 28·9 1 

20·2 1 15·7 ! 17·7 1 ........... . 30·5 t 

8213 

+24·9 ! 
16·5 t 

11 ·9 ! 

29·8 1 
32·6 1 

8220 

+28·2 ! 
32·1 i 
29·1 ! 
36·6 t 
57· 3 i 
33·0 1 

22·7 1 
19·7 ! 43·5 t 
29·7 t ........... . 
32·2 ! 37 ·3 1 

. . . . . . . . . . . . . . . . . . . . . . . . 22. 2 ! 18. 9 1 ........ . ....... . ....... . . .. .. . .... . 

. . . . . . . . . . . . . . . . . . . . . . . . 19·2 1 ... . ....... . 26·6 1 
16·2 1 34.7 ! 16·0 1 26·7 1 

30·6 1 
36·4 t 
31 ·7 ! 

28·9 t 
26·1 1 

35·7 1 
20·3 1 26·0 t 19·2 1 

. . . . . . . . . . . . . . . . . . . . . . . . 20·8 1 ................ . ........ . ...... . .. . 38·3 1 

. . . . . . . . . . . . . . . . . . . . . . . . 4·9 1 38·2 ! 38·3 1 ....... . ............... . 
24 ·6 1 26·5 ! 17·2 1 34 . 0 t 38. 2 1 44 . 1 1 54 · 1 1 

13· 1 1 
+15·6 1 

+ 17·81 
- 20·09 

·21 
·28 

- 2·8 

6·0 ! 
13·7 ! 

+18·8 t 

+ 20·63 
- 20·31 

·03 
·28 

± O·O 

31·3 ! ................... . ............... . 
16 ·8 t 37.9 t 38·3 t 27·2 1 45.9 ! 
6·0 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27·7 t 

11·8 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3!J·9 1 
17 . 8 ! 13 . 2 ! 28. 3 ! 18 . 2 1 40. 4 1 
18 . 0 ! . . . . . . . . . . . . 36 . 2 ! . . . . . . . . . . . . 27. 3 1 

+16 ·8 ! 

+ 17 ·50 
- 21·22 

·19 
·28 

- 4·1 

16·7 t 
+33 ·7 1 

+ 30·10 
- 21 ·30 

·10 
·28 

+ 8·4 

27 . 0 t . . . . . . . . . . . . 41 . 7 t 
36·8 ! +30 ·5 1 +35·9 1 

+30 ·4 ! 

+ 34·14 + 27·60 + 37·17 
- 21 ·39 - 21·23 - 20·99 

·16 ·15 ·21 
'·28 ·28 ·28 

+ 12·3 + 5·9 + 15·7 



4584 
4572 
4.549 
4534 
4522 
4501 
4481 
4468 
4415 
4404 
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4198 
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4045 

Weighted 
mean 

Va 
Va 
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8226 

+22·9 t 
32·3 t 
53·8 t 

MEASURES OF BOSS 3511-Continued 

8241 8244 

.. .. . .. . .. . . +30·8 t 
+ 2·9 ! 28·2 t 

15·7 t ....... . ... . 

8253 

+21·0 1 
21·0 1 
24· 1 1 
25·0 1 

8259' 

+38·7 t 
13·3 t 
32·0 1 

.. .. .. .. .. .. 31·3 ! .. .. .. .. .. .. .. .. .. .. .. .. 47.5 t 
45·4 t .. .. . .. . .. .. 48·0 t 21·8 1 34·2 t 

8263 

+10·6 1 
13·5 1 
22·0 1 

10·9 1 

229 

8448 

-20 ·5 t 
-15·4 t 
- 1·6 1 
-26·2 t 
- 1·9 t 
+ 1·3 1 

. . . .. .. . .. .. . .. .. . .. . .. . 39·3 t ............................. . ................. . 
41·2 1 .. . .. .. . .. .. 42·0 t .. .. .. .. .. .. 30·6 t 

.. .. .. .. . .. . 38·0 t .. .. .. .. .. .. 27·9 1 28·4 ! 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. 51·3 t 
38·7 ! .. .. .. .. .. .. 38·7 t .. .. .. .. .. .. 31·5 t 
58·7 t- .. .. .. .. .. .. 48·7 t 4·2 1 26·0 t 
45 . 8 t 49. 3 t 18. 5 ! 9 . 6 1 27 . 4 ! 

.. . . .. .. .. .. . .. .. .. . .. .. 23·7 ! .. . .. .. . .. .. 11 ·6 t 
32. 6 ! . .. .. . .. .. .. 22. 4 t .. . .. .. . .. .. .. .. .. .. .. .. 
28·8 ! 24·5 t .. ................................ .. 
47·8 t 14·9 ! 37·8 ! 19·4 1 27·4 t 
29. 0 t 29. 0 t 35. 4 ! 20. 3 1 27. 7 ! 

. .. .. . .. .. .. 14·8 t .. .... .. ............. .. ........... .. 

40·8 t . .. . . .. . .. .. 34·2 t .. .. .. .. .. .. 19 ·5 t 

15·7 1 
17 ·2 1 

16· 1 1 
6·2 1 

19·5 1 
7·0 1 

12·5 1 
3·4 1 
4·3 1 

16·6 1 
24.4 1 
24·6 1 

- 6·6 1 

-25·8 t 
+ 5·5 ~ 

- 2 ·8 ~ 
- 7.4 1 
-11 ·8 ! 
- 3.9 t 
-10·6 t 

. . . . . . . . .... 
- 0·6 1 
- 4·8 1 

30·3 ! .. .. .. .. .. .. .. .. .. .. .. .. 7 ·3 1 22·4 t .. .. .. .. .. .. - 5·2 1 
15·8 t ........................ .. .............. .. .... ...... ... ....... ........ .. 

.. . .. .. . .. .. . . .. .. .. .. .. 37·8 t .............................................. .. 

.. .. .. .. .. . . 18·3 t 36·8 ! .. . .. . .. .. .. 42·0 t 18·0 1 -11·9 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12·8 1 ...... .. ....... . ................ . . . . 

........ . . . . . ....... . ... . . . . . . . . . . . . . .... .. . . . . . . . . . . . . . . . . . . . . . .... . ... - 8·0 1 

.. . .. . .. . . . . . . . . . . . . . ... 28·0 ! 8·2 1 . ....... . . . . . . . ..... . .. . . . . . . . . . . ... 
+41·4 t . ....... . . . . +32·7 t + 9 ·6 1 +28·2 t +17·0 1 - 5-6 1 

+ 38·03 + 23·87 + 34 ·27 + 16·60 + 30·09 + 14·42 - 7 ·76 
- 19·99 - 18·61 - 18·24 - 17·01 - 16·09 - 14-33 + 12·63 

·20 ·19 ·18 ·23 ·21 ·22 + ·13 
·28 ·28 ·28 ·28 ·28 ·28 ·28 

+ 17·6 + 4·8 + 15 ·6 - 0·9 + 13·5 - 0-4 + 4.7 
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4584 
4572 
4563 
4549 
4528 
4501 
'-"481 
4468 
4415 
4404 
4395 
4383 
4351 
4340 
4325 
4307 
4294 
4290 
4271 
4260 
4250 
4236 
4233 
4215 

• 4202 
41!)8 
4143 
4071 
4063 
4045 

Weighted 
mean 

Va 
Va 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF BOSS 3511-Concluded 

8462 8467 8479 8486 8493 

Vel. Wt . Vel. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. 

-19·8 t . . . . . . . . . . . . . . . . . . . . . . . . +19 ·6 t - 1·7 t ... . .... . ...... . ....... . 
-25·0 t + 6·7 t - 7·2 1 +16·6 t + 8 ·0 l ................. . ..... . 
. . . . . . . . . . . . . . . . . . . . . . - 6 ·0 1 .................. . ........... . . . ........ . .. . .. . 
+ 2·6 1 + 9·9 1 + 3.3 1 - 9·5 1 + 7.9 1 ........... . . .. . ....... . 
+13·0 t ....... . ...... . . . .............................. . ...... . . . .. .. . .... .. ... . 
-14 · 6 t . . . . . .. . . . . . + D · 0 ! . . . . . . . . . . . . + 18 · 3 ! . . . . . . . . . . . . . . . . . . .. . . . . 
+11·9 1 . . . . . . . . . . . . +26·6 t +13·5 t + 6·7 1 .. .. . .. . ..... . ... ...... . 

. . . . . . . . . . . . . . . . . . . . . . . . + 3·0 t ... . ......... .... . ... . ....... . ....... . ......... . 
+ 6·0 t +17 ·8 1 +11·0 1 -11 ·1 t +20·6 1 . ...... .. ...... . . .. ... . . 
+ 3·5 t + 3 .9 1 + 9·2 1 - 3.5 1 + 8·7 1 ..... . .. . ... ... ... .. ... . 

. . . . . . . . . . . . +22·8 t . . ..... . . ................. . . ....... . .......... .. ..... . ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . + 4 .7 1 . .. .......... . ..... . ..... . ..... . ... ... ......... . 
-13· 0 1 . . . . . . . . .. . . . . . . . . . . . . . . +10·0 1 .... . .... . ................ ... ... . . .. 
- 3.5 t + 6·4 1 . . . . . . .. .. . . . . . . . . . . . . . . + 7 ·8 1 ........ ... . . ......... . . 
- 2·8 1 + 7·2 t . . . . . . . . . . . . + 2·0 1 + 3·1 1 .... ... .. ... ........... . 
+ 4.7 t . . . . . . . . . . . . . . . . . . . . . . . . +16·9 t +13·8 1 . . ......... . ........... . 

. . . . . . . . . . . . - 6·3 1 -10·8 t -22 ·6 t +22·4 1 ............... ... . .... . 

. . . . . . . . . . . . . . . . . . . . . . . . + 0 ·2 t .... .. . .... . ................. . ..... . 
+ 2·6 1 +18·1 t - 0 ·3 1 - 2 ·7 1 +19 ·1 1 ... .. ........ .. ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . + 2 ·6 1 + 5 ·0 1 +16·0 1 ... ... .. .. .. . .. .. ... . . . . 
+ 0·6 t . . . . .. . . . . . . . . . . . . . . . . . . . . . . +14·3 1 ..... . . .... .... . ....... . 
+11·2 t +10·0 t . . . . . . . . . . . . . . . . . . . . . . . . + 9·2 1 . . .. . ....... ,· .......... . 
+11·1 t . . . . . . . . . . . . +10·4 t + 4·2 1 +21 ·8 1 ... .. .. . ............... . 
+ 2·0 1 ... . . . ............ . .............. ... . . .... .... . . ... ... ..... . ........... . 

. . . . . . . . . . . . + 9 ·1 t .. . ............... . .. . ..... ................... . .......... . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 6·3 t ............... . ........ . ...... . .. .. 
+ 4·2 1 
+ 1· 5 t 

+ 0 ·5 t 

- 0·17 
+ 9·64 
+ ·08 

·28 

+ 9.3 

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

+ 5·4 t 

+ 8·38 + 3.47 

+ 6·11 + 0 ·89 
·11 + ·20 
·28 ·28 

+ 14·1 + 4·3 

-26 · 1 1 

- 0 ·08 
- 3·22 
+ ·15 

·28 

- 3.4 

+ 3 ·8 t 
+ 2·5 1 
+ 7 ·0 1 

+ 11 ·32 
3.97 

+ ·07 
·28 

+ 7·1 

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

. . ······ . . ... ............. 

. . · ·· · · · . .. .. .. ···· ·· ..... 

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

. . .. . ... .. . . . .... ......... 
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The Ottawa observations were grouped according to phase, using the period 1·61100 
days, into 9 normal places of equal weight and, af ter preliminary elements had been 
obtained graphically, a least-squares solution was carried through to derive corrected 
values. The preliminary elements adopted were: 

p 1·61100 days 
e ·05 
w 195° 
K 10·5 km. 

'Y +7·10 km. 
T J.D. 2,417,018·020 

The most satisfactory solution was obtained when T, the time of periastron passage, 
was considered fixed and corrections determined for the remaining four elements, e, w, 

K and 'Y· The period was considered determined from the early observations taken in 
conjunction with our own. 

NORMAL PLACES 

Mean Phase Mean Velocity 0-C 

1. ..... ... . . . .... . .. . .... . .... . ............ . ...... .. ..... . . 
2 . ................. . . .... . ....... ... ...................... . 
3 ....... . ....... . . . ...... . .. . . . .... . . . .. .... ... . . . ..... . . . . 
4 . ......... . ................ . .... .. .................. . . . . . . 
5 . .. . .... .. .. .... . ............ . ........................... . 
6 . ......... . ..... . .. . ............... . ..... .. .. . ........... . 
7 ... . ................... . . ................. . .... . ...... . ... . 
8 . .. . . . ........ . ..... . ........ . ..... . . .. . . . .. . .. . . . ....... . 
9 .... ....... . ....... . . . ........... . ..... . ......... . ..... . . . 

Making the substitutions, 

X D'Y 
y oK 
z K·oe 
u K·ow 

1· 130 
1 ·344 
1· 521 

· 148 
·246 
·444 
·594 
·751 
·883 

+ 5·98 
- 0 ·02 
- 4·20 
- 0·58 
+ 5 ·70 
+ 11 · 10 
+ 15 ·35 
+16·07 
+ 15·03 

in the Lehmann-Filhés formula, the following observation equations resulted: 

OBSERVATION EQUATIONS FOR BOSS 3511 

No. X y z u 

1 ................ ... . ... . ..... .... .... . . 1 ·000 + ·088 +·848 -·978 
2 .... . .........................•. . ...... 1 ·000 - ·693 +·434 - ·751 
3 .................. . ......... . ......... . 1 ·000 - 1 ·040 - ·869 -·112 
4 .................. . .............. . .... . 1 ·000 - ·672 - ·018 +·794 
5 .... ........... . ........... . . . ... . .... . 1·000 - ·308 +·729 +·978 
6 .... . . . .................. . ............ . 1·000 + ·449 +·706 +·881 
7 .... . .... . ................. ...... . ... . . l ·000 + ·832 - ·322 +·487 
8 .. .... ....... .. . ................... . .. . l ·000 + ·950 - ·940 - ·055 
9 ................. . .... .. ........... ... . 1·000 + ·812 1 - ·696 - ·497 

- ·71 
+ ·81 
- ·29 
- 1 ·05 
+ 1 ·44 

·68 
+ ·04 

·09 
+ ·62 

-n 

+2·04=0 
- ·16=0 
+ ·37=0 
+ ·62=0 
-1·84=0 
+ ·71 =0 
+ ·48=0 
+1·00=0 
+ ·59=0 
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NORMAL EQUATIONS 

9·000x + ·418y - ·128z + ·747u +3·810=0 
4·572y - ·945z + ·060u +2·202=0 

4·163z + ·504u -1·016=0 
4·381u -2·902=0 

From these there resulted the small corrections, 

D'Y - ·46 km. 
oK - ·44 km. 
oe + ·004 
ow +4°·05 

so that the final values of the elements are: 

P = 1·61100 days 
e ·054 
w 199°·05 
K 

'Y 
T 

a sin i = 

m1 sin3 i 
(m+m1)

2 

Dominion Observatory 
Ottawa 

April, 1918. 

10·06 km. 
+6·64 km. 
J.D. 2,417,018 · 020 
222,500 km. 

·0002 0 
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ORBIT OF THE SPECTROSCOPI C BINARY 19 LYNCIS 

BY W. E. HARPER, M.A. 

This star (a=7h 14m.7, o= +55° 28', visual magnitude 5·61, type B8) wasannounced 
u.s a spectroscopie binary by Adams in the Astrophysical Journal, volume XXXV, page 
175, from measures of three plates which are given in the table below. He stated that 
both spectra were present. Eight plates were made here in 1915, which gave the period 
approximately, and then the star was temporarily dropped from our list as it was under
stood that its orbit was being worked up at another observatory. It was since thought 
advisable to secure more plates and complete the orbit, and thirty of the · thirty-seven 
plates whose measures follow have been used in the determination. The other seven are 
too uncertain by reason of the overlapping of the spectra. While the second spectrum 
shows occasionally on our plates, the measures of it were felt to be too unreliable to be 
used in the determination, and the elements obtained depend wholly on the measures of 
the lines due to the primary component. 

T ABLE OF MEASURES OF 19 LYNCIS 

Plate Date Julian Date Phase Velocity Weight 0-C 
• 

1910 
Mt. Wilson Dec. 23 .... . .. . .. . . . ... 2,419,029. 965 0·593 - 80 ' . ... . .. .. -15· 

1911 

" J an. 11 ..... 048 ·986 1·537 + 90 - 16· . . . . . . . . . . . ' . . . ... . . . 
" Jnn. 17 .... 054 ·917 0·689 - 6 . . . . . . . . . . . ... . . . . . . . . . .... . . . . . 

1915 
6697 . fan. S .. . . . . . . . ' .. . . . . 2,420,506 . 919 2· 028 + 10 ·1 - ~! . 
6705 " 10 . 508·772 1 ·62:.! + 116 4 +13· . . . . . . . . . .... .. 
6712 " 12 .... ..... :ïl0·841 l ·431 +113 ;{ + 8· . . . . . . . 
6716 " 15 . .. . ... . ii l 3·917 2·247 - 61 2 - 5· ... ... 
6737 " 25 .. ... .... . .. . ii23·857 O·SS!J + 8 3 ± O· 
6746 " 27. 525·827 0·600 - 62 2 + l· . . . . . .. . 
6752 . " 28 . .... ...... . .... .')26·840 1·613 + 95 3 - 8· 
6770 Feb. 3 ... . . ...... .. .. 

1 

.')32·839 0·833 ± 0 3 + 2· 
1916 

7971 Dcc. 29 .. .... ' ... . .. 2421.227·765 2 ·062 1.- 1 2 + " +13 
66672-1 
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TABLE OF MEASURES OF 19 LYNCIS-Continued 

Plate Date Julian Date Phase Velocity Weight 0-C 

1917 
7980 Jan. 10 . . ..... . .... .. .. 2,421,239. 796 0·535 - 4 1 -
7983 " 11 .. .. ... ... . . . . .. . 240·641 1·380 + 94 3 8· -
7990 " 14 . .. ... . ...... . . . 243·806 0·026 - 15 2 ... . .. . . 
8001 " 16 . .. . . .. . .. . ..... 245 ·850 2·070 + 2 3 + 2· 
8003 " 18 . ... .. .. .. ...... 247·646 1·606 + 94 2 -10· 
8020 " 30 ....... .. ....... 259 ·762 0 ·164 - 96 1 - 3. 
8023 Feb . 1. . . ........... . . 261·598 2·001 + 20 3 - 2· 
8046 " 11 ......... ... . .. . 271·760 0·865 + 9 3 + 7· 
8054 " 12 . . ..... . ..... . .. 272·802 1·907 + 7 2 .... . .. .. . 
8059 " 15 . . . . . . . ..... . . . . 275·658 0·243 - 98 2 + 2· 
8060 " 15 ... . . . . . . . . . .... 275·710 0·295 -120 1 -18· 
072 " 24 . .. ........ .. ... 284·675 0 ·222 - 96 3 + 3. 

8077 " 27 ....... . ... .. .. . 287·770 1·058 + 36 1 -13· 
8125 Mar. 24 . . . .. . ... . ..... . 312·680 1·112 + 82 1 +21· 
8135 Apr . 3 ..... . .... . .... . 322·541 0·935 + 23 2 + 4· 
8289 Sept. 6 . . . . ... . .... . ... 478·900 0 · 121 - 73 1 +14· 
8379 Dec. 7 ... . . . ...... . .. . 570·723 1·561 +109 1 + 3· 
8382 " 11 ..... . .. . .... . . . 574 ·764 1·082 + 72 1 +1 
8388 " 22 . . . ........ . .... 585·668 0·68 - 28 . ....... .. . . . . . . . . . . . . 

1918 
8409 Jan . 3 . ....... . .. ... . . 597·813 1·535 +119 2 +13· 
8414 " 4 . .... . . .. .. . . . . . 598·632 0 ·094 + 12 . .. ..... . . . . . . . . . . . . 
8431 " 23 ........ . : .. .. .. 617·429 0·815 + 10 1 +20· 
8443 Feb . 15 . . ......... . .... 640 ·700 1·490 + 92 1 -14· 
8454 " 20 . ............... 645 ·689 1·960 + 19 . . . . . . . . . . . .. . ... .. . 
8458 " 21. 646 ·700 0 ·720 - 3 . . . . .. . . . . . . . . . . . . . . . . . . . ... . . .. ..... 
8461 " 26 ... . ... ... ..... . 651 ·720 1·212 + 66 1 +20· 
8466 Mar. 8 . . ......... .. ... 661 ·599 2 ·053 - 4 1 - 9· 
8480 " 27 ................ 2,421,680·564 0·681 - 18 . .. ....... . . . . . . . . . . . . 
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MEA.SURES OF 10 LYNCIS 

6697 6705 6712 6716 6737 6746 6752 
l------1-----1----- -----·- - ---------1-----

Vcl. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vei. Wt. Vel. Wt. Vel. Wt . 

4861·527 ............... . .. ... ... . . .............. ... .. . ...................... . ..... +115·9 
4549·766 + 16·1 t ....... . .. . ...... ....... - 65·9 t . .. . ... .... .. ... . .............. .. .. . 
4481·400 + 21 ·2 t . ..... ...... + 98·4 ~ 82·0 t + 29·6 ~- .......... . . 109·7 t 
4471·676 + 45·2 t + 92·7 1 . ....... .. .............. . ..................... .. 106·0 '· • 
4340·634 - 1 · 1 l +138 ·0 i +135·8 t - 16 ·6 t 14 ·7 i - 47·2 t 101 ·9 '-• 
4101 ·890 ......... .. .... ... .... .. . .. . .. .... .......... + 15 · 5 t - 54·4 t 69·1 l 

.f 

4026·352 .................................. . ............... . ... .. .... . . ......... . 123 ·0 
3933·825 ........ . ....... ... ............ . ..... . . . .. . . . ......... . ................ . + 94 ·0 {· 

Weighted 
mean + 13·20 +119·84 +117·10 - 54·83 + 17 ·84 - 50·80 +106·31 

v. 2 ·32 3·16 4·07 - 5·40 9·62 .:.... 10 ·41 10 ·82 
vd ·20 ·09 · 15 ·20 · lS · 18 · 19 

Curv. ·28 ·28 ·28 ·28 ·28 ·28 ·28 

Radial 
Velocity + 10 ·4 + 116·3 + 112 ·6 . - 60·7 + 7 ·8 - 61·7 + 9'5·0 

6770 7971 7980 7983 8001 8003 8003 

Vel. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt . Vel. Wt . Vel. Wt. 

4522 ·871 
4481 ·400 
4471·676 
4340·634 
4325 ·939 
4101 ·890 
4026 ·352 
3933·825 

WeighlE>d 
mean 

v .. 
vd 

Curv. 

Radial 
Vclocity 

- 14·1 
+ 29·8 
+ 2.5· 0 

+ 11·7 

+ 13·31 
- 13 · 15 

·19 
·28 

- 0·3 

+ 15· 0 

J 

3. 

' - 101·2 k 

- 66 ·0 i 

4 . . • . ••.•.•...• . ••• . .••. 

+ 15 ·00 - 80 ·60 
+ 0·03 3· 40 . 

·04 · 10 
·28 ·28 

+ 14.·7 - 8-l ·O 

+ 88 ·3 

+114·3 
+ 81 ·4 

+ 98·46 
- 3. 77 

+ ·09 
·28 

+ \J-1·3 

3 
:f 
1 .. 

3·8 ~ 

+ 7 ·9 

+ 22 ·6 

- 11·0 
+ 30 ·8 
+ 6·0 

+ 8·89 
- 6 ·04 

·17 
·28 

+ 2·4 

+ 101 ·0 -151 ·6 

+ 101 -00 - 151 ·60 
6·81 6·81 

+ ·O;i + ·05 
·28 ·28 

+ 94·0 -158·() 
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À 

4549 ·766 . 
4481·400 
4471·676 
4340·634 
4101·890 
4026·352 

Weightcd 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

. 

4549·766 
4481·400 
4471·676 
4340·634 
4101·890 
4026·352 
3933·82~ 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 
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MEASURES OF 19 LY CIS-Continued 

8020 8023 8046 8054 8059 8059 8060 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

. . . . . . . . . . . . . . . . . . . . . . . . . ... .... . ... . . . . . . . . - 71 ·1 _;J_ + 94·1 t .. .. • . ....... •.•. 

- 67·0 l + 25·6 .!. + 52·8 ! + 28·4 ), - 89·8 ï + 127·0 1 '- 2 . . . . . . . . .. 
101·0 l 30 ·1 .l 16· 1 l 28·6 l ... . .. .. . . . . . . . . - 59·5 2 . . . . . . . . 
98·4 t 53·9 l 20·1 i + 16·6 ! 111 ·8 .- ..... . .. . . . . . . . . . . . . . . . . 

- 54·4 À 9·8 .!. 22·9 .!. 98·5 '- • • . . . . . . . . . . . . . . ~ ..... . ... . . . . . ... . . . . 
. . . . . . . . . . . . + 47.4 À + 13·6 ! . ....... . . . . . ..... .. . . . . . . . . . . . . ~ ... - 106·6 • 

- 83· 6 + 32·80 + 25·73 + 23·60 - 80·45 +116·03 -102·47 
- 11·78 - 12·50 - 16·16 - 16·51 - 17·43 - 17 ·43 - 17·43 
- ·10 + ·07 - ·11 - ·15 - ·05 - ·05 - ·12 
- ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

- 96·0 + 20·1 + 9·2 + 6·7 - 98·2 + 98·3 -120 ·3 

. 

8072 8072 077 8125 8135 8289 8379 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

. . .. .... .. ....... ... ............ . .. .... ..... ... .................. + 101 ·7 t 
..... .. .... . .. ... ....... + 39·0 l ............................................... . 
. . . . . .. . .. .. .. . . . . . . . . .. . . .. .. . . . . . . + 97. 5 l . . . . . . . . .. . . - 96 . 8 ~ .. . . . . . . . .. . 
- 67·8 ~ +146·4 t 63 ·0 t ............ + 33·9 t - 92·8 ! + 94 ·0 t 
- 82·4 +127·8 t . . . . . . . . .. .. 97.5 t + 77·1 t ......... . ............ .. 

........................ + 35·2 ~ ........... ... ........... . ..................... . 

............. . . . .......... . ........ . +117·2 } ................................... . 

- 75·10 +137·10 + 57·50 + 107·60 + 48·40 - 94·80 + 97·85 
- 20·05 - 20·05 - 20·83 - 24·71 - 25·00 + 21·98 + 11·41 

·09 ·09 ·14 ·14 ·05 + · 17 + ·10 
·28 ·28 ·28 ·28 ·28 ·2 ·28 

- 95·5 +116·7 + 36·2 + 82·2 + 23·1 - 72·9 +109·1 



À 

4861·527 
4549·766 
4481·400 
4340·634 
4101·890 
4026·352 

Wcighted 
men.n 

v. 
vd 

Curv. 

Radial 
Velocity 

4481·400 
4340·634 
4101· 890 

Weighted 
mean 

v. 
vd 

Curv. 

Hadial 
Vclocily 
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MEASURES OF 19 LYNCIS-Concluded 

8379 8382 8388 8409 8431 8443 8454 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt,. 

- 78·8 l. . . . . . ... . ....... . . . . ........ . ... +128·2 l. . ....... • . . . . . . . . .. . . . . . . • . ... 
129·5 l. . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . • . . . . 

+ 54·2 t - 35·0 1 +105·0 t 123 ·1 .l + 34.7 1 . . . . . . . . . . . . 2 . . . . . . . . .... • '.i 

-154·2 .l + 70·9 1. - 29·2 1. 109·0 ! - 0·2 1. + 41·0 -~ • • • • . ....... . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . ... . .... . ... + 94·2 l . ....... . . . . 
. . . . .. . . +147 ·4 t + 39·1 l. . ....... . . . . . . . . . . . . . . . . . . . . . . . . . ... • . . . . . . . . . . . . . . . . 

-120 ·83 + 62·55 - 33·07 +119·80 + 19·45 +110·00 + 37· 5 
+ 11 ·41 + 9.79 + 5·18 - 0·19 - 8·72 - 17·37 - 18·88 
+ ·10 + ·03 + ·11 - ·10 + ·04 - ·11 - ·11 
- ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

-109·6 + 72 ·1 - 28·1 +119·2 + 10·5 + 92·2 + 18·6 

8458 8461 8466 8480 

Ve!. Wt. Vel. Wt. Vel. Wt . Vel. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. 

+ 20 . 0 ! + 70 . 1 l 
+ 12 ·5 t +104·2 t 

+ 16·25 + 87·15 
- 19 ·17 - 20·51 

·13 ·15 
·2 ·28 

- 3 .3 + 66·2 

+ 31·0 ! 
+ 8 ·0 t 
+ 5.7 i 

+ 19·40 
- 22·66 

·07 
·28 

- 3·6 

+ 7·2 { 

+ 7·20 
- 24·86 

·08 
·2 

- 18·0 
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NORMAL PLACES 

Mean Phase hesidual, 0-C 
Mean Weight 

Preliminary Final Velocit-y Preliminary Final 

1. .... . ..........•....... ·931 ·895 + 8·9 . 1·2 +2·2 -0·2 
2 ....•............ : ... ... 1·152 1 ·116 + 64·0 0·4 +1·9 +2·6 
3 . . . . . . . . . . . . . . . .. . . . . . . . 1·468 1·432 +101·9 0·7 -5·8 -3·0 
4 .... . ..... . . ...... ...... 1·625 1·589 +107·0 1·2 +0·4 +1·9 
5 ........................ 2·073 2·037 + 10 ·5 1·3 +1·1 -0·9 
6 ................•....... ·068 ·032 - 65·0 0·3 +0·6 +2·3 
7 ............ : .......... . ·266 ·230 -100·0 0·7 -2·4 -0·4 
8 ........................ ·610 ·574 - 69·3 0 ·3 +3·2 +0·4 

The period determined from our own and Mount Wilson observations was 2 · 25960 
days. Grouping the observations according to phase into 8 normal places as above, the 
following preliminary elements were obtained graphîcally. 

P 2 · 25960 days 
e ·05. 
w 120° 
K 105 km. 
'Y = + 7 · 12 km. 
T = J. D. 2,419,031·596 

Observation equations connectlng the mean residuals with the elements "(, K, e, w 

and T were then built up and, with the substitutions 

X = Ô"f 
y oK 
z K.oe 
u K.ow 
V = [2 · 46688].oT 

m the Lehmann-Filhés formula, the following observation equations resulted. 

OBSERVATION EQUATIONS 

v\'cight .'!: y z u V 

1.. .. . . . ..... l ·2 l ·000 - ·004 + ·445 + ·957 - ·914 -2·2=0 
'2 ..... . . . . .... ().4 1 ·000 + ·524 - ·5!.l4 + .793 - ·754 - 1·9=0 
:3.. ..... ....... 0·7 1·000 + ·958 - ·776 + · 141 - ·172 +5·8=0 
4 . . . . . . . . . . . . . l ·2 1·000 + ·948 - ·058 - ·275 + ·225 -0·4=0 
5. . . . . . ....... 1·3 1·000 + ·022 + ·605 -1·042 +1·085 -1· 1=0 
6 .. .... . ... 0·3 l ·000 - ·693 - ·815 - ·787 + ·819 -0·6=0 
7 ... . . ' . . . . . . 0·7 l ·000 - ·997 - ·847. - ·278 + ·252 +2·4=0 
8 ... . . . . ....... 0·3 1·000 - ·759 ·821 + ·636 - ·665 -3·2=0 + 
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From these there resulted the equations, 

6· lOOx + ·904y - · 122z - ·357u + ·385v ·710 0 
2·841y - ·118z + ·126u - ·175v +2·165 0 

2·183z - ·042u + ·107v -6·769 0 
3·230u -3·220v -1·876 0 

3 · 220v + 1 · 546 0 

which gave the following ~mali correctlons to the preliminary values, 
o"f = + 0·25 km. 
oK = - 0·57 km. 
oe + 0·026 
ow + 6°·11 
oT + 0·036 day 

241 

The value of Lpvv for the normal places was reduced from 39 · 7 to 16 · 0 and sati. -
factory agreement was obtained between equation and ephemeris residuals. The probable 
error of a plate obtained from the last two columns of the table of measures is ±6 · 9 km. per 
second. The curve shown represents the final elements and the observations as grouped. 

FINAL ELEMENTS 

P 2 · 25960 days 
e = ·076 
w = 126°·11 
'Y + 7.37 km. 
K = 104·43 km. 
T J. D. 2,419,031·632 

a sin i = 3,235,400 km. 
mi3sin3i 

= 0·26 0 
(m+m1)2 

Dominion Observatory 
Ottawa 

July, 1918. 
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ORBIT OF THE SPECTROSCOPIC BINARY h DRACONIS 

BY W. E. HARPER, M.A. 

This star (a=16h 56m, o=+65° 16', photographie magnitude 5·3, type F5) was 
announced as a spectroscopie binary by Campbell in Astrophysical J oiirnal, X, page 178. 
His four observations, given in the table of measures, show a range of 20 km. The star 
was placed on our observing programme eleven years ago, but it was not followed up 
until this year when 25 spectrograms were obtained with the single-prism spectrograph. 
This is somewhat fewer than the number of observations generally used in determining 
an orbit, but the lines are very good for measurement and none of the plates show large 
residuals from the final curve, the probable error of a plate being ± 1·3 km. per second. 

About 15 or 20 lines were measured on the plates. Their wave-lengths are given 
in the following table, which shows also how many times they were measured and their 
residuals, taken in the sense, mean velocity of plate minus line-velocity. 

LINES IN h DRACONIS 

Times Residual Times Residual 
À Element Meas- À Element Meas-

ured Numerical Algebraic ured Numerical Algcbraic 

4572·106 Ti 6 7·6 -1·8 4271·755 Fe 24 5·0 +0·4 
4549·809 Fe-Ti 22 7.3 +0·5 4260·604 Fe 16 4·9 +0·4 
4531·419 Cr-Fe 3 0·6 -0·4 4250·593 Fe 9 5·0 -0·4 
4501·517 Ti 3 3·3 -0·2 4236·121 Fe 12 6·6 +4·1 
4481·848' Mg 4 11·6 -2·3 4233·475 Mn-Fe 15 6·8 O·O 
4455·072 Ca-Zr-Mn 9 5·0 -1 ·0 4227 ·055 Ca 14 4·5 -1 ·3 
4415 ·389 Fe 21 5 ·1 -0·2 4215·727 Fe-Sr 6 3·8 -0·6 
4404·897 Fe 24 6·4 +0 ·2 4202·308 Fe 7 3.7 +0·3 
4395·446 'l'i-V 6 3·5 -0·9 4198 ·702 Fe 10 6·2 -2·8 
4383·690 Fe 5 3·6 +1·2 4143·897 Fe Hl 6·3 -0·8 
4352·048 Cr-1\f a 12 8·9 + 0·2 4101 ·890 H 5 13·0 -3 ·6 
4340·634 H 19 7·2 +0·5 4071·929 Fe 15 2·7 -0·5 
4325·799 Fe 20 6·2 -0 ·5 4063 ·770 Fe 17 5·6 +0 ·9 
4308·044 Fe 21 6·7 -1·2 4045·966 Fe 17 7·1 +0 ·3 
4289·904 Cr-Ti 3 1·8 +1·8 4005·356 Fe 3 3· 1 + O· S 
4282·793 Fe 2 3·6 +0·8 

66699-1 
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MEAS URES OF h DRACONIS 

Plate Date Julian Date Phase Velocity Weight 0-C 

1899 
Lick ... ............. .. ...... . June 26 . . .. . . . . 2,414,832·8* 19·05 -26· +1·1 
Lick .. . ... . . . . . . .... .. . . . ... . July 11 . ....... 847 ·8 34·05 36· +2·0 
Lick .. .. . .... .. ........ . . . . . . " 16 ........ 852·8 39·05 32· +0·7 
Lick ... ...... . . . ....... . .. . .. " 24 ...... .. 860·8 47·05 16· -0·9 

1918 
8451 .. ......... . .... . ... . . . . . Feb. 17 . ... . . . . 2,421,642. 907 3·44 1·5 19 +1·1 
8471 .. . ..... . ........... . .. . . Mar. 10 ....... . 663·775 24·31 34·6 11 O·O 
8482 ... .. ... . ............... . " 27 .... . ... 680·710 41·24 33·2 11 -4·2 
8498 . ... ... .. ... . ..... . . ... . . April 9 . . ... . .. 693·704 2·52 2·0 17 +0·8 
8501 .. . ................. . . . .. " 14 ........ 698·720 7.54 4·2 11 +1·6 
8506 . . ... .. . ..... .. . .. .. ... .. " 19 . . . ..... 703·651 12·47 13·9 16 +0·5 
8510 ............... .. ....... . " 22 ...... . . 706·647 15 ·47 20·7 10 -0·1 
8512 ... . ........... . . . .. ... .. " 24 . .... .. . 708·688 17·51 25·4 15 -0·9 
8517 ... . ..... . . . .. .. .... . .... " 26 ..... .. . 710·667 19·49 26·4 13 +1·5 
8520 ......................... May 8 ........ 722·602 31 ·42 40·1 14 -1·5 
8521 .. . . . ....... . .... .... .... " 8 .. .. .. .. 722·656 31 ·48 40·3 11 -1·7 
8522' ..... . .... .. . . ... . ... . . .. " 14 .. ...... 728·690 37·51 35·8 12 -0·8 
8525 ..... . ... .. ... . . .. .. . .... " 20 ... . . ... 734·657 43·48 20·4 12 +3·7 
8537 .......... . . . ..... . .. . .. . June 5 ..... .. . 750·647 7·76 6·6 2 -0 ·6 
8539 ... . . .. ... . . . ....... .. . .. " 7 ........ 752·693 9·80 10·3 12 -0·8 
8580 ................ . ...... .. " 18 . . .. . .. . 763·656 20·77 28·6 7 +1·3 
8593 ......................... " 25 ........ 770·610 27·72 35·0 3 +2·5 
8611 ..... . .. . ....... . .. .. .... July 9 . ..... . . 784 ·604 41·71 27·6 12 +0·3 
8617 , .. . ... . ... . . .. . . ..... . .. " 12 ....... . 787·684 44.79 22·8 22 -2 ·0 
8622 .... . ..... . .... . .. .. . . ... " 17 .... .. .. 792·699 49·81 9.7 17 -1·1 
8639 . . . .. . . . .. . . ... .......... Aug. 25 . . . . .... 831·685 37 ·08 32·9 5 +2·5 
8640 .... . ............. . ...... " 26 ........ 832 ·573 37.97 29·8 15 +4·5 
8645 .. ... . . ...... . ......... . . " 29 .. . ... . . 835·651 41·05 30·5 22 -1·1 
8649 .. .. .. . . . .... . .... ... ... . Sept. 13 . ....... 850·550 4.24 5 ·3 10 -2·6 
8650 ... . .... . ........... .. ... " 17 . ....... 2,421,854. 664 8·35 - 7·1 11 -0·1 

• The decimal of a day is assumed 



ORBIT OF THE SPECTROSCOPIC BINARY h DRACONIS 245 

MEASURES OF h DRACONIS 

8451 8471 8482 8498 8501 8506 8510 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4572 + 6·3 ! -21·4 l ..... ....... . ........... . .................................. . 
4549 - 6·4 ~........ .. .. -24·5 ! -10·0 1 -17 ·5 1 - 5.7 1 - 8·9 1 
4531 - 3 ·8 ! . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 ·9 1 
4481 . . . . . . . . . . . . . . . . . . .. . . . . 18·8 1 . . . . . . . . . . . . +11·8 1 ....................... . 
4455 -13 . 4 ~ . . . . . . . . . . . . 15 . 9 ! . . . . . . . . . . . . - 1 . 7 1 - 9 · 1 1 . . . . . . . . . .. . 
4415 -11·2 1 24·1 1 . . . . . . . . . . . . - 3·0 1 - 7·1 1 -16·4 H 21·8 1 
4404 -17·8 ! 17·8 1 39.7 1 - 6·9 1 + 2 ·2 1 -11·8 ! 22·6 ! 
4395 - 4·6 ! 38·7 1 ...................... . .................................... . 
4383 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 5·8 1 . . . . . . . . . . . . -16·0 1 ........... . 
4352 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 4·1 ! 36 ·3 1 
4340 + 2·5 1 51 ·2 l 38·0 ! - 3.3 1 -22·5 1 -12·3 1 ... ........ . 
4325 - 3·6 1 44·0 1 . . . . . . . . . . . . + 4 .3 1 + 9·8 1 -16·5 1 .. . ........ . 
4308 - 7·2 1 38 ·8 1 38 ·3 1 + 1 ·9 1 +11 ·4 1 -16 ·1 1 ... .... . ... . 
4289 - 4 . 7 1 . . . . . . . . . . . . . . . . . . . . . . . . - 4 . 2 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4282 - 0 ·8 1 ........... .. . . ...... . ............. .. . ... . ....... . ... .... .............. . 
4271 - 8·4 l ! 44·8 . 1 32·0 1 + 3.9 1 - 7 .5 1 - 2·2 1 25·3 1 
4260 - 6·5 1 . . . . .. . . . . . . 31·8 1 + 2·3 1 . . . . . . . . . . . . -14·3 1 23·5 1 
4250 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . -17 . 2 ! . . . . . . . . . .. . 
4236 + l·l 1 41·5 1 34·5 ! .............. ... .. . ............. . ............. . 
4233 + 1·7 1 . . . . . . . . . . . . 35 ·8 1 + 3 ·8 1 .... . ........ ...... . .............. . . 
4227 +8·2 1 ... .. . ...... . ......... .. -0·5 1 ....... .. ... -8·9 1 11·1 ! 
4215 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 5·6 1 ........... . 
4198 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 4.4 1 + 3.5 l -10·9 ! 5.4 1 
4143 - 7 ·2 ! 25·1 ! 26·9 1 - 1·7 1 - 7.3 1 . . . . . . . . . . .. 15·1 1 
4071 - 7.7 1 34.9 ! . . . . . . . . . . . . - 4·1 1 . . . . . . . . . . . . -11·7 1 -10·7 1 
4063 - 3·8 ! 31·0 ! 36·4 1 + 2 ·4 1 . . . . . . . . . . . . -21·9 1 ........... . 
4045 + 2·1 1 -38·3 ! -41·8 1 - 1 ·0 1 . . . . . . .. . . . . - 9.3 1 ........... . 
4005 - 0·1 1 ..... .. . ........... . . . ........................ .. .......... . ............ . 

Weighted 
mean - 3·61 -35·16 -32·54 - 0·35 - 2·26 -11·64 -18·17 

v4 + 2 ·28 + 0·77 - 0 ·52 - 1·48 - 1·82 • - 2·15 - 2·34 
vd + 0 -08 + 0·12 + 0·13 + 0 · 12 + 0·11 + 0·13 + 0·13 

Curv. - 0·28 - 0·28 - 0·28 - 0 ·28 - 0·28 - 0·28 - 0·28 

Radial 
Velocity - 1 ·5 -34·6 -33·2 - 2·0 - 4·2 -13·9 -20·7 

66699-2 
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MEASURES OF h DRACONIS-Continued 

8512 8517 8520 8521 8522 8525 8537 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4572 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -30 ·2 1 -18·7 1 .......... . . 
4549 -14 ·9 ! -10·2 1 -30·6 1 -31·9 1 . . . . . . . . . . . . . . . . . . . . . . . . - 1 ·4 -! 
4531 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35·7 1 ....... .. . . ..... . ...... . ........... . 
4481 29·9 ! 35·0 ! ...... . . . .................. . ....... . ............ . ...... ... . . 
4455 . . . . . . . . . . . . . . . . . . . . . . . . 38·7 1 40·4 1 31·3 1 9 ·3 . ! ...... . ... . . 
4415 16 ·1 1 27·5 1 38·8 1 . . . . . . . . . . . . 26·4 1 19 ·3 1 + 5·0 i 
4404 36. 0 1 26 . 7 1 36 · l 1 39 . 7 1 37 . 1 1 . . . . . . . . . . . . - 7. 4 1 
4395 21 ·9 1 . . . . . . . . . . . . 39·9 1 .......... .. .. .. ... . .......... . ... . ... . . . . . .. . . . 
4383 . . . . . . . . . . . . 26·8 1 . . . . . . . . . . . . . . . . . . . . . . . . 36·2 1 . ........ ... .. . ... . .... . 
4352 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O·O 1 ... .. . . .... . 
4340 . . . . . . . . . . . . 37 . 6 ! 46. 8 1 36 . 6 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
4325 26·2 ! 17 ·6 ! 28·0 1 42·2 1 29 ·4 1 ......... . . . .... .. ..... . 
4308 24·9 1 46 ·2 1 28 ·1 1 25·5 1 30·3 1 13·3 1 + 9.9 i 
4271 23·6 1 18·8 1 33 ·6 1 40 ·5 1 27·8 1 9·5 1 . . ......... . 
4260 19 ·0 1 24·8 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25·5 ! . .. . . .. .... . 
4250 14·7 1 14·6 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19·6 ! ... ........ . 
4236 25·9 ! 13·4 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 ·8 ! ....... . ... . 
4233 42·0 ! 37 ·8 ! . . . . . . . . . . . . 34 ·7 1 37 ·6 1 13 ·2 1 ....... . ... . 
4227 22·8 1 27·4 ! 35 · 1 1 47·1 1 ................... . ............ . .. . 
4215 26 · 1 1 ............... . ..................... . ...... . ........ . ... . ...... . ...... . 
4202 . . . . . . . . . . . . . . . . . . . . . . . . 31·3 1 ....... . .......... . ........ . .... . ..... . ...... . . . 
4198 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -31 ·6 1 47 ·0 1 ........ . ...... . .. .. ... . 
4143 7.7 1 12·2 1 . . . . . . . . . . . . . . . . . . . . . . . . 25·8 1 27·7 1 ........... . 
4071 20·5 ! . . . . . . . . . . . . 33 ·3 1 . . . . . . . . . . . . . . . . . . . . . . . . 18·3 1 .... ... .... . 
4063 9.3 ! . . . . . . . . . . . . 46 ·9 1 . . . . . . . . . . . . . . . . . . . . . . . . 19·2 1 ..... . ..... . 
4045 -32 ·9 1 -16·1 ! -46 ·7 1 . . . . . . . . . . . . -25·1 1 -24 ·4 ! ........... . 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

- 22 ·77 
2·47 

+ 0 ·12 
0 ·28 

- 25 ·4 

- 23 ·60 - 36 ·71 
2·65 3 .24 

+ 0 · 12 + 0·12 
- 0·28 0 ·28 

- 26· 4 - 40 · 1 

- 36 ·90 - 32 ·02 16 ·43 2 ·20 
3 .24 3 ·52 3·76 4 ·20 

+ 0 ·09 + 0·07 + 0 ·07 + 0 ·09 
- 0·28 0 ·28 0 ·28 0·28 

- 40 ·3 - 35·8 - 20 ·4 - 6·6 
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MEASURES OF h DRACONIS-Continiied 

8539 8580 8593 8611 8617 8622 8639 

Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4572 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 2. 7 l . . . . . . . . . .. . 
4549 -21 ·4 1 -28·2 1 -35· 1 l -21·4 1 -12·5 1 - 5·3 t -49·1 q 
4501 - 8·1 ! . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. . . .. 25·3 l 
'4415 - 8 ·8 1 29·4 ! . .. .. .. . . .. . 20· 1 1 24·6 1 - 0·7 1 15·1 q 
4404 - 3·1 1 8·5 ! 13 ·7 ! 31·5 1 26·6 1 - 5·1 1 29·1 t 
4395 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24·2 t 
4352 . . . . . . . . . . . . 18. 7 t 54. 7 t 23. 5 ! 30. 4 1 - 3 . 1 1 . . . . . . . . . .. . 
4340 - 0·2 ! 10·6 t 24·0 t 27·7 ! 8·6 1 + 2·8 ! .......... .. 
4325 +14·3 ! 37·0 ! 32·6 t........ .. .. 9·2 1 - 3.7 1 33·0 ·l 
4308 + 3.9 ! 24.9 ! .. .. .. .. . .. . .. .. .. .. .. .. 11·9 1 + 2·4 1 .......... .. 
4289 - 6·4 1 ...................... .. .................. .. ... .. ...................... . 
4271 - 9·9 1 14·4 1 35·8 ! 9·6 1 23·5 1! - 8·5 1 36·3 ! 
4260 - 8·8 1 . .. . .. .. .. .. .. .. .. .. .. .. 8·3 ! 17·7 1 + 1·3 1 25·8 i 
4250 + 1·6 1 .. .. . .. . .. .. -31·1 t........ .. .. 20·1 ! ...................... .. 
4236 .. .. . .. . . .. . 37.7 1 . .. .. .. . .. .. 29·2 1 23·9 1 -14·6 1 ... . ...... .. 
4233 .. . .. . .. . .. . -22·0 ! . .. . .. .. . .. . .. .. . .. . .. .. 8·6 1 - 4.5 1 ........... . 
4227 .. .. . .. . . .. . .. .. .. .. . .. . .. . .. .. . .. .. 27 ·l 1 15 ·7 1 .. .. .. .. .. .. 33·8 t 
4215 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20·0 1 -10·1 1 ........... . 
4202 - 1·5 1 .. .. .. .. . .. . .. .. . .. . .. .. 29·3 ! 16·2 1 ...................... .. 
4198 . .. .. .. . .. .. . .. . .. .. .. .. . .. . .. .. .. .. 17·3 ! 20·3 1 ...................... .. 
4143 O·O ! . .. .. .. . .. .. . .. .. . .. .. .. 27·8 ! 16·7 1 -16·0 1 22 ·6 l 
4101 .. .. .. .. . .. . .. .. .. .. .. .. . .. .. .. . . .. . .. .. .. .. .. .. 13·1 1 + 3·2 1 54·0 l 
4071 .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. . .. . 25·3 1 20 · 1 1 - 4.5 1 38·1 t 
4063 - 0·3 1 .. . .. .. . . .. . . .. .. .. . . .. . 15·0 1 21·2 1 - 6·2 1 38·5 t 
4045 . .. .. . .. . .. . . .. .. . .. . .. . .. . .. .. . . .. . -31·9 1 20·1 1 -14·2 . 1 - 3·21 t 
4005 . .. .. . .. .. .. .. .. .. .. . .. . . .. . .. .. .. .. .. . .. .. . .. .. -19·9 1 - 9·7 ! ........ 1 .... 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

-

+ 

-

5·82 
4·24 
0·02 
0 ·28 

10·3 

- 23·97 - 30·51 
4.34 - 4.34 

+ 0·03. + 0·10 
- 0·28 - 0·28 

- 28·6 - 35·0 

- 23 ·17 - 18 ·30 - 5·40 - 30·51 
- 4·13 - 3.99 - 3·90 1·92 

+ 0·02 - 0·15 - 0·10 - 0· 15 
- 0·28 - 0·28 0·28 - 0·28 

- 27·6 - 22·8 - !l·7 - 32·9 
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4572 
4549 
4501 
4455 
•4415 
4404 
4395 
4383 
4352 
4340 
4325 
4308 
4282 
4271 
4260 
4250 
4236 
4233 
4227 
4215 
4202 
4198 
4143 
4101 
4071 
4063 
4045 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF h DRACONIS-Concluded 

8640 8645 8649 8650 

Vel. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. 

-38·3 ! -32·7 1 
-19·3 
+ 0·5 
- 6 ·7 

! ................. .. ..... . . . . .. ... . ......... . ... . 
! - 0·1 ! . . ... . . . .. . .. . ................. . ... . 
.1 :J ••••••••••• • ••••• ••••••.•• . •••• . •••• • •••••• •. ••• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 9 · 1 ! ........ . ..... .. . .. ........... : . . .. . 
27 ·0 1 34·1 1 -3·1 ! .......... . ........ . ...... . ............. . ...... . 
18. 6 1 28 . 0 1 - 6 . 3 ! - 0 . 1 i . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . 

. . . . . . . . . . . . . . . . . . . . . . . . + 1·5 ! . . . . . ... ........ .. ........... ... . .............. . 

. . . . . . . . . . . . 29·4 1 .. . . . ... ........ . .. . . .. ................... . . .. .... . . . . . . .. . . 
25 ·5 ! 22 ·4 t -1·4 i -4·9 j ... . . .... .... . ... .. ... . ... . ........ . 
22·1 ! 28·3 1 + 2·0 ! - 4 ·6 ! ...... .. .... . .... : .. ......... . ..... . 
33 · 1 1 26 ·5 1 - 4 ·8 t -17·0 t . .. . ... . .......... . . . .. . .. .. ....... . 
22 ·4 1 29·6 1 - 7.4 t -16·3 t ... . ...... . ........... .. . ... . . ..... . 

. . . . . . . . . . . . 33·0 1 . .... . ...... . ..... . ........... . ............ . ... . ........... . 
29·4 1 25·4 1 -10·1 t - 9·1 ! ...... . ..... . .... . . . .. . ......... . .. . 
34 ·6 1 39 .3 1 . . .. . . . . . . . . - 4 .7 ! ............ . ....... . . . ....... . . . .. . 

. . . . . . . . . . . . 28·5 ! . . . . . . . . . . . . -15 ·7 ! .... . ........... . ....... . . . . . . .. ... . 

. . . . . . . . . . . . 29 ·0 1 . . .................... . .............. . .... . ..... . ... . ...... . 
35 ·9 1 26·7 1 +12·5 ! . - 1·9 t ··· · ·· · · .... ·· ; ····· ................ . 

. . . . . . . . . . . . 28·7 1 - 2·4 ! + 5 ·0 t ........ . .......... . .... . . . .. . ..... . 
25·7 1 23·2 1 . . .. . ....... ... .. . ..... . .......... . . . ... .. . . .... . .......... . 
30·3 ! 32·3 . 1 . . . . . . . . . . . . - 7 ·6 t ... . .. . .... . . . ........... . .... . .... . 

. . . . . . . . . . . . 24·3 1 . . . . . . . . . . . . - 0 ·7 ! . . . . .. . ............................ . 
32·3 1 33·4 1 -10·2 ! - 6·1 ! .. . ....... . ............. . ... . . . .. . . . 
8·2 ! 20·2 1 ...................... . ...... .. . . .... ... . ................... . 

22 · 1 1 22·7 1 - 0·9 1 ........ . .. . ..... . ...... . .................. .. .. .. 
36. 8 1 23 · 1 1 - 9. 4 t - 7. 8 1 .. .. .. . . . . .. .. . .. .. . . . . . . . . . .. . . .. .. 

-19 ·0 1 -31·3 1 . .. .. .. . .. . . - 6·9 1 .... . ........ . ... .. . . . . ............ . 

- 27 ·52 - 28·48 
1·87 - 1·66 

- 0 ·09 0·12 
- 0· 28 - 0 ·28 

- 29·8 - 30 ·5 

-
-
-
-

-

4 ·32 
0 ·59 
0·09 
0 ·28 

5 ·3 

- 6·42 
- 0·28 

0 ·13 
- 0 ·28 

- 7·1 
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Our own observations when plotted gave a period around 50 days. If the correct 
number of cycles has been taken to connect up the Lick observations with our own, the 
period determined, 51 ·710 days, should be correct at least to the second decimal place. 
With this period, the Ottawa observations were grouped according to phase into 11 
normal places and graphical elements determined as follows: 

p 51 ·710 days 
e ·15 
w 330° 
K 18·25 km. 
'Y -22·62 km. 
T J . D. 2,414,813 · 93 

NORMAL PLACES 

Final Final 
1 Mean Mean Weight Final Mean Mean Weight Final 

Phase Velocity 0-C Phase Velocit.y 0-C 
-

1 19·94 -27·17 2·0 +1·32 7 49·81 -9·70 1·5 -1·13 
2 25·04 34·70 1·5 +0·59 8 3·01 1·74 3·5 +0·98 
3 31·45 40·19 2·5 -1 ·62 9 6·84 5·60 3.5 -0 ·66 
4 38·57 32·68 4 ·0 +0·98 10 11·33 12·36 2·5 +0 ·05 
5 41·29 29·48 3·5 -0 ·50 11 16·69 -23·52 2·5 -0·51 
6 44·32 -21·95 3·5 +0·12 

Using the differential formula of Lehmann-Filhés, observation equations were built 
up connecting the residuals with the elements whose values were to be improved upon, 
namely, -y, K, e, w and T. In the equations, weighted as above, substitùtions were made 
as follows: 

X 

y 
z 
u 
V = 

OBSERVATION 

X 

1. . ...................... . HJOO 
2 .................. . ..... . 1·000 
3 .. ..... ........... . . . ... . 1 ·000 
4 ........................ . 1·000 
S . ................... . . . . . 1·000 
6 .. .... . . ............. . . . . 1 ·000 
7 ..........•..•.. . . . .... . . l ·000 
8 ........ . .... . .... .. . ... . 1·000 
9 ........................ . 1 ·000 

10 ......... .. ............. . 1·000 
11 ... . ......... ..... ...... . 1·000 

o-y 
oK 
K·oe 
K·ow 
[O · 36069] oT 

EQUATIONS FOR 

y z 

-0·321 -0·071 
-0·687 +0·767 
-0·870 +0·890 
-0·630 -0·355 
-0·385 -0·885 
-0·006 -1·064 
+0·777 + 0 ·303 
+1·028 +0·924 
+0·990 -0·078 
+0·556 -0·967 
-0 ·030 -0·625 

h DRACONIS 

u 

-0·818 
-0·501 
+0·049 
+0·724 
+0·932 
+1·066 
+0·838 
+0·134 
-0·435 
-0·830 
-0·912 

V 

+0·683 
+0·417 
+0·020 
-0·586 
-0·852 
-l · 107 
-0·993 
-0·076 
+0·588 
+0·882 
+0·808 

-1 ·57=0 
-0·46 
+1·69 
-1·44 
-0·17 
-0·78 
+1·26 
-0 ·30 
+ 1 ·05 
-0·12 
+0·35 
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NORMAL EQUATIONS 

3·050x + ·182y - ·557z + ·349u ·266v - .304 0 
1·368y + ·l55z ·332u + ·352v +·531 0 

1·658z ·386u + ·37lv +·795 0 
1·639u -1·587v -·568 0 

1·569v +·569 0 

From these there resulted small corrections to the elements with a corresponding 
reduction of "l;pvv for the normal places from 29 · 6 to 22 · 2. The final elements are: 

Dominion Observatory 
Ottawa 

October, 1918. 

P = 51 ·710 days 
e = ·128 ± ·035 
w = 329° ·32 ± 14°·09 
K 17·96 km. ± ·70 km. 
'Y -22·59 km. ± .47 km. 
T J. D. 2,414,813·75 ± 1·996 days 

a sin i 12,625,000 km. 
m13sin3i 

(m+m1)2 ·03 0 



km 
0 
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- 32 

-40 
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MEASURES OF THE RADIAL VELOCITIES OF FOURTEEN STARS 

By J. B. CANNON, M.A . 

. BOSS 154 

(a=01t 40m ·5, ô= +54° 46', spectral type A, mag. 5·5) 

Plate Date Julian Day Velocity 
---

1917 
8262 Aug . 6 . . .. . .. . ........... . .. 2,421,44 7. 832 - 7.4 
8298 Sept. 12 . ..................... 484·790 -17·4 
8309 Se_pt. 24 ...... . . . ...... . . ..... 496·852 - 2·5 
8324 Oct . 15 . .......... . ........ . . 517·782 -12·3 
8368 Nov . 29 .... . ........ . ....... . 562·617 -14·3 

1918 
8405 Jan . 3 ... . ................ . . 597·517 - 3·2 

Professor Frost has three measures of this star which show a range of 40 km. The 
first of his plates shows both components, the velocity from the main component being 
-24 km., and that of the other +115 km. Only one component was shown by 
our plates. 

1 PERSEi 

(a= lh 45m.4, ô= +54° 39', spectral type B3, mag. 5·49) 

Plate Date Julian Day Velocity 

1914 
6304 Aug. 24 ... . . . . . . . . . . . . . . . . . . . 2,420,369. 875 -37 ·3 
6339 Sept. 4 .. .. .................. 380 ·873 -13·0 
6359 Sept. 11 ... . . . . . ............. . 387 ·849 - 7·2 
6379 Sept. 15 ........ . ............. 391 ·737 - 45·2 
6402 Sept. 18 ....... .. ............. 394· 770 -36·8 
6442 Sept. 28 ... . . . .............. 404·809 +28·7 

1916 
7782 Aug. 14 . .................. . .. 2,421,090. 817 -17·4 
7791 Aug. 16 ..................... . 092·847 -67 ·8 

66700-1 
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In Ap. J., XXXV, 172, are given four observations by Adams having à. range of 
100 km. The spectrum is very poor and the probable error of a plate large. 

u HYDRlE 

(a=8h 33m.5, ô= +3° 41' ·5, spectral type K5, mag. 4·54) 

Plate Date Julian Day Velocity 

8092 
1917 1 

Mar . 2 . ...... . .. . ... . .... .. .. . 2,421,290·672 +18·8 

Campbell's "Observed Velocity" (L.O.B., VII, No. 229) is +27 ·8. 

'Il HYDRlE 

(a=8h 38m·O, ô= +3° 46', spectral type B3, mag. 4·32) 

Plate Date Julian D ay Velocity 

1917 
8108 Mar. 12 ... .. .. .. .. ... . . ...... 2,421,300. 632 +26·0 

1918 
8457 Feb . 21 . .... .. . . .. . .... . . . ... 646·648 +33·4 
8459 Feb . 26 . .. .. ........ . ........ 651·567 +22 ·2 
8465 Mar. 3 . . ....... . ..... . ...... 656 ·686 +37·3 
8483 Mar . 28 . ... . . . . .. .. . . . .. ..... 681·593 +26·9 
8491 Apr. 4 .... . ............. . ... 688 ·600 +22·0 

Mean .... . .. . ..... +28·0 

Frost and Adams publish three measures of this star in Astrophysical Journal, XIX, 
page 155, having a. range of 22 km.- from +4 to +26. 

Plate 

8090 
8091 
8104 
8105 

8445 
8446 

a HYDR...E 

(a=9h 22m·7, ô= -8° 14', spectral type K2, mag. 2·2) 

Date 

1917 
Mar. 2 . ... . .. . ........... . . . 
Mar. 2 ........ . ........... . . 
Mar. 9 .... .. ............. . .. 
Mar. 9 ... .. .......... . .. . .. . 

1918 
Feb. 17 . . ... . .......... . .... . 
Feb. 17 .................. .. 

Julian D ay 

2,421,290 . 626 
290 ·637 
297 ·622 
297 ·634 

642 ·658 
642·669 

Mean ...... . ..... . 

Velocity 

-19·7 
-19·8 
- 9·3 
-15 ·6 

- 9.3 
- 6·1 

-13· 3 

In A . N., 196, p . 389, Hnatek publishes seven observations having a range of 9 km.
from + 10 ·8 to +19·8. Campbell in L.O.B. , VII, No. 229, gives the "Observed Velocity" 
as - 3·5. 
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Plate 

8474 
8484 
8492 

Plate 

8127 

26 URS.iE MAJORIS 

(a=9h 29m.o, o= +52° 25', spectral type A, mag. 4·65) 

Date 

1918 
Mar. 17 ........ .. ... .. ...... . 
Mar. 28 ... . ................ .. 
Apr. 4 ..... . ............... . 

t 36 LEONIS 

Julian Day 

2,421,670. 671 . 
681·634 
688·640 

Mean ...... . ..... . 

(a=lOh llm·l, o= +23° 55', spectral type F, mag. 3·65) 

Date Julian Day 

1!)17 

Mar. 26 ..... . ... ... .. . .... .. . 2,421,314. 731 

255 

Velocity 

+23·8 
+19·5 
+26·3 

+23·2 

V~locity 

-17·3 

Campbell (L.O .B., VI, No. 199) gives six measures ranging from -5·5 to -26·7. 

Plate 

8516 
8519 

BOSS 2802 

(a=lOh 27m·5, o= +40° 57', spectral type F, mag. 4·84) 

Date 

1918 
Apr . 25 ..................... . 
May 1 ..................... . 

Julian Day 

2,421,709·619 
715·625 

Velocity 

+47·7 
+21·6 

Campbell gives as the "Observed Velocity" of this star +18 (L .0.B. , VII, No. 229). 

Plate 

8497 
8515 

~ URS.iE MAJORIS 

(a= 11 h 12m · 9, o = +32° 6', spectral type G, mag. 4 · 41) 

Date 

1918 
Apr. 9 ....... ....... . . . ... . . 
Apr. 25 ... ... ..... ...... .. . 

Julian Day 

2,421,693. 628 
709·565 

Vclocity 

-29·9 
-27·0 

Campbell and Wright (Ap. J., XII, p. 254) give ten measures ranging from - 21·9 to 
-8·4. Küstner gives four measures (A. N., 4750), range-22-."> to -16·4. Campbell 's 
"Observed Velocity" (L.0.B., VII, No. 229) is - lG. 
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12 COMAi: 

(a= 12h 17m · 5, ô = + 26° 24', spectral type Gp, mag. 4 · 78) 

Plate Date Julian Day Velocity 

1917 
8172 May . 18 ........ . .. .. ... .. .. . . 2,421,367. 670 -18 ·9 

This star is announced a binary in L.O.B., VI, 182, from five measures ranging from 
-2·6 to -20·2. 

12 H DRACO IS 

(a= 12h 17m · 5, ô = +62° 55', spectral type A2, mag. 5·13) 

Plate Date Julian Day Velocity 

1917 
8128 Mar. 26 . . . . ..... . .. .. .. . .. .. . 2,421,314" 792 + 2·8 
8156 Apr . 23 . ... . . ... . .. . . ..... .. . 342·813 +17·6 
8161 Apr . 25 . . . .... ... . .. . . ... . .. . 344·647 +18·8 
8163 May 3 .. .. . .. . .... . ... .. .. . . 352·814 -23·7 
8180 May 27 . .. . .. . . . .. ... ... . . . .. 376·718 -15·2 
8184 May 29 .. .. . .. . .... . . . ....... 378·691 -31·8 
8188 May 30 . ..... . . . ... ...... . ... 379·768 -14·6 
8193 June 5 .... . ... ... .. . ... . ... . 385·764 - 2·9 
8198 June 16 . . . . . . .... . .... . .. . ... 396·755 + 2·7 
8211 June 27 . . . . .... .... . . . . .... . . 407·761 - 8·1 
8216 July 5 . . . . ... .... . .... .... . . 415·600 + 3·6 
8223 July 15 . . . . ..... . ......... . .. 425·635 -16·8 

1918 
8488 . Apr . 2 ... . .... .. ............ 686·866 -17·0 
8507 Apr . 19 ..... . .. . . .... ' . . .. . . . 703·797 -11·7 
8514 Apr . 24 . .. .. . . . ... .... . ... . .. 708·818 +21·5 
8531 May 28 . . ... . . . . . . . . . . . . . . . . 742 ·654 -27·6 

A period of 24·39 days suits all the above observations with the exception of No. 
8488 which is dependent on the measure of one line only. This period also suits four 
Allegheny measures published by Jordan. 

24 CANIS VE ATICORUM 

(a= 1311 3om ·4, ô = +49° 31' · 6, spectral type A3, mag. 4· 63) 

Plate Date Julian Day Velocity 

---
1915 

6910 Apr. 7 ...... . . . .... . ... .. ... 2,420,595. 844 - 9 .7 

1916 
76G8 May 25 ..... . .. . ....... . ..... 2,421,609. 618 -31·4 

Lee gives eight observations (Ap. J., XXXIX, p. 40) in all of which he has measured 
both components. Campbell gives -19 a the "Observed Velocity" in L.0.B., VII, No. 
211 , and -16 in No. 229 of the same yolume, from more observations. 
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70 HERCULIS 

(a=l71
' 16m·8, ô=+24° 35'·9, spectral type A, mag. 5·12) 

Plate Date Julian Day Vel.ocity 

1917 
8227 July 16 ... . ................. . 2,421,426. 657 -35·4 

1918 
8502 Apr . 14 ................ . . . .. . 698·818 +16 ·4 
8513 Apr . 24 ... . .. . . . . . .. . .. . ..... 708·764 + 5 ·3 
8526 May 20 ... . .. . . . .... . ...... . . 734·751 -22·1 

Adams gives the results of three Mount Wilson observations in Astrophysical Journal, 
vol. XXXV, page 177. His velocities are -18, -26, and -3 km. per second. 

Plate 

8255 
8273 
8283 
8293 

BOSS 5102 

(a= 19h 52m·9, ô= +38° 15', spectral type B3, mag. 4·9) 

Date 

1917 
Aug. 2 ..... . . . .... . .. . ..... . 
Aug. 21 . . .... . .... . ........ . . 
Sept. 6 ........... . ..... . . . . . 
Sept. 9 . . ... .. ... ... . . . . . ... . 

Julian D ay 

2,421,443 . 771 
462 ·642 
478 ·620 
491 ·641 

Mean .. ...... .. . . 

Velocity 

-24·3 
-39 ·0 
-26 · 7 
-40·0 

-32 ·5 

Campbell, in L.O.B., VI, No. 195, gives the velocity of this star as -35 ·0 km. per 
second. 

Dominion Observatory 
Ottawa 

December, 1918. 
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THE NEW STAR I J THE CONSTELLATION AQUI LA 

BY W. E. HARPER, M.A. 

The telegraphic announcement of a new star in Aquila was received here on June 9, 
1918, and co1mnunicated to the writer on the afternoon of the same date. It was cloudy 
here the previous evening when the star was discovered by so many observers in Europe and 

· the United States, but, fortunately, a good proportion of the nights during the remainder 
of June and the month of July were clear, or partly so, so that a good series of spectrograms 
were secured during this time when the star was changing rapidly in brightness and in the 
character of its spectrum. On 35 nights during June and July it was spectrographed using 
the single-prism instrument, ha ving a dispersion of 33 · 5 angstroms per millimètre at H 'Y 

and covering the region roughly from À 3850 to À. 5030. Seed 27 plates were used in all 
but a few instances. After the end of July it was not felt necessary to photograph so 
often, since the changes were taking place more leisurely, and plates were secured on only 
19 nights from that time up to the date of the last observation on D ecember 17. 
Altogether about 140 spectra were made. 

From a star of approximately the 11th magnitude on June 5 it rose to one of magni
tude - 1·5 on June 9, thus increasing in brightness nearly 100,000-folcl in four day;;. 
The incrcase may have been still more rapid as there is no authent.ic record of it on the 6th. 
From ib maximum brilliancy on the 9th it rapidly diminished in brightness until about 
the 29th of June when its magnitude was 3 · R. I t thcn began to oscilla te in brightncss 
though gra<lually ten<ling to bccome fainter. These Yariations " ·ill be better established 
when the definite light curve is issuecl by Harnnd, but for thf' prcsent approximate resulb 
which are the means of four ob;-;en·cr", ::\Ie;-;srs. :-;te\\"art, DeLury, P earce and tlw writer. 
will be used. ::\Iinima occurred on June 29. July 11 , July 22, "\ugust 3, .\ugust 14 and 
August 23; while maxima fell arournl July 3, .July 15. July 2ï, .\ugust 8, .\ugust 18 and 
August 27, the a\·erage periocl being 11 clays and the range of ntriation about 0 · G1a. Tlw 
time requirecl for the star to pass from a minimum to a maximum \\·as on tlw aYcrag<' 
only two-thirds the time requirccl for it to fall from a maximum to the next minimum. 
Cepheicl Yariable;-; are a,l;-;o charncterizecl by a more ntpid ri;-;e than dcclinc and thi;-; 

G6ï01-l 
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resemblance, while it should not be strained, should nevertheless be noted. It should also 
be noted that the photographie records of the star, which give it history back as far a· 
1888, show it to have been Yariable oYer a range of at least 2 magnitudes. In the case of 
Nova Persei (1901) the oscillations in brightness began about the same length of time 
after maximum brilliancy, but their period was much shorter and the range much greater. 
The average range was 1·5m accomplished in a period of roughly 3 days and the::;c o cill
ations continued for about 100 days. 

At the end of August the star was about 4 · 5m and through September dirninished 
with smaller oscillations to a little brighter th an 5 · Om, which brightness it maintained 
through October and K ovember, decreasing to between 5 · 5m and 6 · Om by the middle of 
December. In the table which follows, the estimates of brightness were made by com
paring the nova with smrounding stars using their magnitudes as given in Harvard Annals, 
Vol. 50. For the first two nights, comparison was made principally with Vega and a cor
rection should have been made for the diff erent zenith distances but such has not been clone. 
When the star became fainter it was possible to select stars of about the same zenith 
distance, thereby doing away with the necessity of considering this factor. The star field 
issued by Harvard College Observatory in Bulletin 661 was found very · convenient in 
making the estimations of brightness. \Yhen the star became fainter than the 4th magni
tude it is possible that our estimations were vitiated by the light from the 6 · 26m star, 17 
minutes of arc, to the northeast. While the nova was of the 4th magnitude, or brighter, 
the additional light of this . tar would never cau!:'e more than 0 · lGl of a difference, but a 
the nova became fainter the light from the nearby star would haYe an increasing influence 
on the combined brightness amounting to 0 · 3m when the nova was of 5th magnitude. On 
certain nights, while the star wa of about this brightness, the noya had a fuzzy appearance 
and, while ordinarily at Ottawa a 6 · 26m star can not be seen with the unaided eye, ils 
blended light may haYe been the cause of the peculiar blurred appearance. In any event 
no allowance was made for its effect; the combinecl light was recorded. For these and 
other reasons the magnitude::; giYen are not clairned to be exact, but the means, which are 
gi\'Cn to tenths only, should be close approximations and af ter the first few days should 
not be in error much owr 0 · 2m at the oub;ide. One instance will shovv that mall varia
tions can be detected by the unaided eye. One night the star was rnidway in brightnes 
between two stars on either i-iicle of it in the ::;ky, o .\.quilœ (3 · 44m) and 1/ 1_erpentis (3 · 42m), 
and while either one or both may be in error or may be Yariable in light it is not likely that 
t hc differcnce would amount to more than 0 · 2m, and there was no doubt about rnying 
that the nom was brighter than o .\ quihc and fainter than 1/ :-:;erpenti . On June 25 
abn in my note' is enterecl " 17 ~rrpentis, type K , certain!y appears brighter than o . .\.quilœ, 
type F. " 



THE NEW STAR IN THE CONSTELLATION AQUILA 

NAIŒD EYE ESTIMATES OF MAGNITUDE OF NOVA AQUIL..E No. 3 

Harper 

1918 
June 9·6 . . . . . . . . . . . . . . . . . . -0·4 

" 10·6 . . . . . . . . . . . . . . . . . . 0·2 
" 13 ·6 . . . . . . . . . . . l ·5 
" 14·6 . . . . . . . . . . . . . . . . . . 1· 
" 15·6 . . . . . . . . . . . . . . . . . . 1·5 
" 17·6 . . . . . ... . . . . . . . . . . 2·2 
" 18·6 . . . . . . . . . . . . . . . . . . 2·3 
" 19·6 . . . ... . . . . . . . . . . . . 2·5 
" 20·6 . . . . . . . . . . . . . . . . . . 2·6 
" 23·6 . . . . .. . . . . . . . . . . . . 2·8 
" 25·6 . . . . . . . . . . . . . . . . . . 3·2 
" 26·6 . . .. . . . . . . . . . . . . . . 3·6 
" 2 ·6 . ................... .. .. .•... 
" 2!)·6 . . . . . . . . . . . . . . . . . . 3·8 

July 2·6 . . . . .............. 3·4 
" 3·6 . . . . . . . . . . . . . . . . . . 3·2 
" 4·6 . . . . . . . . . . . . . . . . . . 3.4 

5·6 . . . .. . . . . . . . . . . . . . 3.5 
9·6 . . . . . . . . . . . 3·7 

" 10 ·6 . . . . . . . . . . . . . . . . . . 4·1 
11·6 . . . . . . . . . . . . . . . . . . 4·1 

" 12·6 . . . . . . .......... . . 4·1 
" 13·6 . . . . . . . . . . . . . . . . . . 3·9 
" 14·6 . . .. . . . . . . . . . . . . . . 3·8 
" 15·6 . . . . . . . . . . . . . . . . . . 3 ·8 
" 17·6 . . . . . . . . . . . . . . . . . 3·8 

18·6 . . . . . . . . . . . . . . . . . . 3 .9 
" 19 ·6 . . . . . . . . . . . . . . . . . . 4·0 
" 20·6 . . . ...... .. ..... .. 4·1 
" 21,5 . . . . .. . . . . . . . . . . . . 4.3 

DeLury Pearce Stewart 

.. .............................. .. . . ......... 
1·4 
1·4 

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

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

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

... . ...... ... . . ..... . . . ..................... 
3·2 
3·6 
4·0 
3.9. 

3·1 
3.3 

3·6 
4·0 
3.9 
4·0 
3.7 
3·8 
3.9 
3.9 
3·8 
3.9 
3·9 

3·2 

4·1 
4·1 
3.9 
3·6 
3 ·6 
3·6 

4 ·0 

3·2 
3.4 
3.3 

3.7 
3·8 

4·1 
3·!) 

3·8 
3.7 
3·7 

" 24·6 ..... . ..... . .. . . .. ........... . .. . .. . . . ... . ..... .. .. . . . 
4.5 
4·1 
3.9 
3.9 
3·!) 
3·!) 
4·0 
4·2 
4·3 
4.7 

" 25·6 ..... . ..................... . ..... ... .... .. .. . . . .... . . . 
" 26. 6 
" 27·6 
" 28·6 
" 30·6 
" 31 ·6 

.\ug. 

" 
" 
" 
" 
" 
" 
" 

" 

1·6 
2·6 .. . .... . ..... . ... . 
4·6 .. . ... . .......... . 
5·6 .... . .. . ........ . 
6·6 ..... . .... . . . .. . 
7·6 . · ····· .......... . 
!).6 

10·6 . . .. .. .. . . 
11 ·6 . . .. ... . 
12·6 
13·6. ··· ·· ·· .. . .. . 
14·6 
15·6 
16·6 
17·6 
18·6 
1!)·6 

" 20·6 
" 21·6 

66701-2 

4·1 
4·0 
4 ·0 
4 · l 
4·2 
4.4 
4.3 
4.4 
4·6 
4·2 
4·0 
4· 1 
4·2 
4.3 
4.4 
4.5 
4·6 
4.7 
i. ij 

·I · :l 
1 .;3 
4· -1 

4·J 

3.!) 
4 ·0 
4·0 
-1·1 
-1·4 
4·6 

4· 1 

4·1 
4·2 
4·2 
4.5 

4·.i 

3.9 
4.3 

4.,5 

4.7 
4.7 

3.!) 
4·0 
4·0 

4.5 

4·0 
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-0·4 
+0·2 

1·5 
1·8 
1·5 
1· 
2·3 
2·5 
2·6 
2·8 
3·2 
3·6 
4·0 
3·8 
3.3 
3·2 
3·3 
3·5 
3.7 
4·0 
4·0 
4·1 
3.9 
3·8 
3·8 
3.7 
3·8 
4·0 
4·0 
4·4 
4·1 
3.9 
4·0 
3 ·!) 
4·0 
4·0 
4· l 
4.4 
4·ii 
4.4 
4·6 
4·2 
4·0 
4·1 
4·2 
4·3 
4·a 
4·6 
4·6 
4.7 
4·.') 
-l· -1 
-l · ;{ 
·1·4 
4 ·li 
4·6 
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NAKED EYE ESTIMATES OF MAGNITUDE OF NOVA AQUIL.iE No. 3-Concluded 

Harper DeLury Pearce Stewart 

Aug. 22·6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4·7 .......... . 
" 23·6 . . . . . . . . . . . . . . . . . . 4·6 . . . . . . . . . . . . . . . . . . . . 4.7 ..... .. . ... . 
" 24·6 . . . . . . . . . . . . . . . . . . 4·6 4·6 4·8 ........... . 
" 25·6 . . . . . . . . . . . . . . . . . . 4·6 4·6 4.9 .......... . 
" 26·6 . . . . . . . . . . . . . . . . . . 4.5 4.4 4·6 4.4 
<r 27·6 . .. . . .. . . . . ...... . . 4·4 . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 4·3 
" 29·6 . . . . . . . . . . . . . . . . . . 4.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4·6 
" 30·6 . . . . . . . . . . . . . . . . .. 4·6 4.4 ...................... . 
" 31·6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 ......................• . 

Sept. 1·6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 · 5 . . . . . . . . . . . . . .......... . 
" 6·6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 4.7 ... •. ....... 
" 7·6 . . . . ... . . . . . . . . . . . 4·8 4.5 4.9 ........... . 
" 8·6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5·0 . .......... . 
" 9·6 . . . . .. . . . . . . . . . 4·8 4·6 4.9 ........... . 
" 10·6 . . . .. . . . . . . . . . . . . . 4·8 4.7 4.9 4.9 
" 17·6 . . . . . . . . . . . . . . . . . . 5·0 5·0 5.3 ........... . 
" 21·6 . . . . . . . . . . . . . . . . . . 4.9 4.5 ..... .... .. .. .......... . 
" 22·6 . . . . .. . . . . .. . .. . . . 4.9 4·6 5·2 .......... .. 
" 24·6 . . . .. . . . . . . .. . . . . . 5·1 4.7 5 .4 .......... .. 
" 25·57. . . ... .. .......... 4.9 .................................. . . . ...... . 
" 28·54 ..... . ............ 4·8 ...... .. .... .. .................. .. ..... . ... . 
" 30 . 59 . . . . . . . . . . . . . . . . . . 4 . 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 

Oct. 1 · 56 . . . . . . . . . . . . . . . . . . 4 · 8 . . . . . . . . . . . . . . . . . . . . . .... .. ·. . . . . . . .... ..... . 
" 3·57.................. 5·0 .. . ... . ..... . ........ . . .. .... .. . .. . . . .. .... . 
" 7·62 . . ................ 4.9 .. ............. . ... . .... ... ..... ... .... . .... . 
" 8 ·59.................. 5·0 ........................................... . 
" '19·5 . . . . . . . . . . . . . . . . . . 5·1 (4-inch) . . .................... .... ................ . 
" 20· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5·2 ....................... . 
" 21·5 . . . . . . . . . . . . . . . . . . 4.9 5·0 .............. . ...... .. . 
" 22·52.................. 4.9 ... ..... . . ... .... . ...... ...... ......... .. .. . 
" 23 ·58............ ..... . 4·8 ....................... ...... . ......... . ... . 
" 31·54.................. 4.9 ............... . . .......................... . 

Nov. 1·52.. ... . . . . . . . . . . . . . 4·8 .............. . . .. ............. . ........... . 
" 2·48................. . 5·0 .. . . .. .... . ................................ . 
" 5·50.......... .. . ..... 5·1 ................. .......... ................ . 
" 6· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5· 0 ............. . .. .. ..... . 
" 10·49 ....... . ... .. . ... . 

Dec. 1·48 ..... .. .. . . ....... . 
" 10 ·48 . . ........ . 

" 17 ·48 ..... · ............ . 
1919* 

Feb. 10·95 . 
" 19·91 .. 

Mar. 13·92 ... .............. . 

5·1 
5·2 
5 · 7 ( 4-inch) 
5·8 (4-inch) 

6 · 1 (4-inch) 
6·4 (4-inch) 
6 · 8 ( 4-inch) 

* Addl'd while going through the press. 

Means 

4.7 
4·6 
4.7 
4.7 
4·5 
4·4 
4 ·6 
4·!5 
4.5 
4·5 
4·6 
4.7 
5·0 
4·8 
4·8 
5·2 
4.7 
4·9 
5·1 
4.9 
4·8 
4.9 
4·8 
5·0 
4.9 
5·0 
5·1 
5·2 
5·0 
4 .9 
4·8 
4.9 
4·8 
5·0 
5·1 
5·0 
5·1 
5·2 
5.7 
5·8 

6·1 
6·4 
6·8 
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Estimated Magnitudes of Nova Aquilœ No. 3 

The spectrum on June 9 was of a continuous nature with broad absorption lines due 
principally to hydrogen. The next night showed the characteristic "nova" type of spec
trum, the broad emission bands appearing and being flanked on their violet edges by pairs 
of ab. orption lines. N umerous other absorption lines were shown, as may be seen from 
an accompanying table. This persisted for a couple of nights, when the continuous spec
trum weakened and the fainter of the absorption lines were lost. With their disappearance 
the emission band at À 4640 began to make its appearance, being fairly noticeable on the 
14th and becoming equally prominent with the hydrogen emissions before the end of the 
month. The nebular emission N 1 ('A. 5007) seems to show first about June 18. The other 
nebulium bands À 4686, À 4363 and À 4959 developed later in the order given, À 4686 
being seen at the minimum June 29, it and À 4363 at minimum on July 11, while À 4959 
developed a few days later, though remaining very weak till the end of July. Since then 
the light from the star bas been almost wholly emissive in character, with the general 
tendency for the nebular and À 4640 emissions to equal in intensity those of hydrogen. 
A more detailed description is given later. 

Ill connection with the variations in brightness it may be pointed out here, that 
every increase of brightness was accompanied by a retum of the continuous spectrum 
which in turn faded as the star diminished in brightness. This is similar to what 

66701-2t 
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occurred in the case of the Nova Persei (1901) as pointed. out by Professor Pickering, 
when he stated that the spectrum at a maximum was "normal" while at a minimum it 
was "peculiar." 

Again the behaviour of an absorption band at about À 4060 was in some way associated 
with these light variations. The details are given in the following table. 

THE ABSORPTIO BAND AT >.. 4060 

Limits 
Date 

Lower Upper 

1918 
.June 17 . . . . . . . . . . . . . 4058 4070 

" 18 . . . . . . . . . . . . . 4062 4068 
" 19 ... . . . . . . . . . . 4056 4068 
" 20 . . . . . . . . . . . . . 4058 4071 
" 23 . . . . . . . . . . . . . 4053 4066 
" 25. . . . . . . . . . . . . . 4051 4064 
" 26. .. ... .... . .. 4062 4075 
" 29 ... . ..... . ... 4064 4075 

July 2 . . . . . . . . . . .. 4049 4064 
3. . ........... 4054 4067 

" 4... . . .... . ... 4051 4064 
" 5 . . . . . . . . . . . . . 4054 4066 
" 6 . . . . . . . . . . . . . 4054 4066 
" 9 . . . . . . . . . . . . . 4046 4053 
" 10 . . . . . . . . . . . . . 4062 407.5 
" 11. ... . .. . ..... 4046 4075 
" 12. . . . . . . . . . . . . . 4065 4075 
" 13 . . . . . . . . . . . . . 4046 4054 
" 14 ........ . .... 4049 4053 
" 15 . . . . . . . . . . . . . 4050 4054 
" 17 ........... . ................... . 
" 18. . . . . . . . . . . . . 4046 4049 
" 19. . . . . . . . . . . . . 4062 4076 
" 20 ... . . . . . . . . . . 4065 4074 
" 21... . . . . . . . . . . 4068 4074 
" 25 . . . . . . . . . . . . . 4065 4073 
" 26. . . . . . . . . . . . . 4063 4077 
" 30. . . . . . . . . . . . . 4064 4076 
" 31. .. . . . . . . . . . . 4063 4074 

Aug. 1 ... .. . . . . . . . . 4068 4075 

Maximum 
In tensi tics 

........ . . . ...... . .. Faint, diffuse 

....... .... . . ....... V ery diffuse 

Remarks 

4054·7 4059·7 Very definite centres 

4053 4060 Definite limits, indefinite centres 

. .. . ...... .... ...... Uniform 
4057·1 4062· 1 

. ... .. .............. Red edge diffuse 

................... . Usual band absent, new one 

.................... Tendency 4048 also 

.................... Slight break between merg~çl bands 

............. . ...... Faint, diffuse; band 4048 suspected 

..... . ....... . .... . . Faint diffuse band 

... .... . .......... . . IN arrow defined band 

4051 ·4 4058·0 Intense lines, violet stronger 
. .... . ............ .. Not pronounct:d 
..... . ........ ...... Centres possible at 4048, 4053 
...... . ....... ...... Not pronounccd 

.................... Vcry faint, suspect 4048 

.. .............. . ... Very faint 

........... . ... . .... 4045-4052, both diffuse 

.................... 4046-4052, both diffuse 

Comparing the data with the light curve, it would appear that the band seems to 
shif t to the red at a minimum and in the opposite direction during a maximum, that i , that 
different absorption lines orseriesof lines arepresent in the twocases. The rule does not hold 
definitely, but seems to fit the case most of the time. Thus, during the two minima, June 
26 to 29 and July 10 to 12, the band is to be read from À 4063 toÀ4075,while at the maximum, 
July 2 to 6, it is at À 4052 to À 4065. July 9 seems to be a transition date with the former 
band absent and a new one at À 4048 showing. Former novœ have been characterized by 
somewhat similar beha,•iour of this band, and the combined data should establi h some 
definite connection bet.ween the quantity and quality of light. 
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Measures have been made upon the plates to determine the displacements of the 
absorption lines so numerous just after maximum brilliancy on June 9. The hydrogen lines 
were recognized without difficulty and assuming that the other lines suffered similai: dis
placements it was found that they could be ascribed to the enhanced lines of certain metals, 
particularly those of iron and titanium, as has already been pointed out by Adams and 
others. In the preliminary work the pair near X 5016 and X 4922 were erroneously ascribed 
to helium, but when the definite ;rneasures came to be made it was found that the resulting 
displacements were discordant. From the residuals the correct normal values are as given 
in the following table, they being enhanced lines of iron. There may be a few wrong 
identifications in the list as given, as in some cases close pairs might overlap on our plates. 
The line X 4313 may thus be blended with another enhanced titanium line at X 4315 and 
the combined wave-length should be used, but, in any case, the mean of the displacements 
will not be materially affected. The table following is for the plates of one night only, 
June 10, given.in detail to show just what agreement existed among the displacements 
for the various lines. The measures for the displacements on other dates follow later on. 
The expedient of quoting ·them as velocities is used, though it is not implied that these 
displacements are necessarily due to velocities of outrushing gases, much less to the velocity 
of the star itself. A summary follows for the other dates. The velocities obtained for 
the sharp calcium lines, H and K, show that within the limits of error they are constant 
and have a mean value of - 19 · 9 km. ± 0 · 7 km. per second. This may be looked upon 
as the velocity of the nova relative to the sun. The mva is 31° 22' distant from the point 

...... 
in the heavens toward which the solar system is moving and, if we remove the component 
due to this motion, we have a velocity of - 2 · 8 km. per second for the nova with reference 
to the stellar system, so that we may consider it as approximately at rest with ref erence 
to the stellar system. 
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LINE DISPLACEMENTS ON JUNE 101 1918 

8554 b 8555 8556 a 8556 c 
Element ---- 1 

Vel. Wt. Vel. Wt. Vèl. Wt. Vel. Wt. 

5018·629 .............. Fe -1432 .! -1439 1 -1424 ! -1436 .!. • 2 2 

4924· 115 .........•.... Fe 1422 1 1449 l. 1399 ! 1433 1 
2 2 

4824·33 .............. Fe-Cr 1440 i 1466 l. 1439 .! 1439 t • 4 

4584·018 .............. Fe 1424 i 1451 ! 1482 i ..... . . . . . . 
4572·156 .. ............ Ti I 1433 l 1440 1 1449 .! 1450 i 2 . 
4563 ·939 .............. Ti 1454 i . . . . . . . . . . . ..... 1460 .! 1436 .! • • 
4549 ·766 ..... ......... Fe-Ti 1426 1 1434 ! 1414 l. 1430 l. 

2 • • 
4534·139 .............. Ti 1449 î 1351 i 1421 i 1368 .! • 
4522·871 .............. Fe 1481 .! 1479 l. 1466 i . . ...... . . • • . . . . . . 
4515·508 .. ... .. ....... Fe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1502 i ..... . .. . . . ..... 
4508 . 455 . ......... . : . . Fe 1440 .! . . . . . . . . . . . ..... 1415 .! . . . . . . . . . . • • .. .... 
4501·448 ..... ...... . . . Ti 1420 l. 1411 ! 1456 .1 1459 .1 • • • 
4481·400 .............. Mg 1450 ! 1433 1 1438 ! 1418 -! 2 

4443·976 ..... : ... ..... Ti 1467 ! 1445 ! 1457 .1 1458 ! • 
4417 ·88 .............. . . Ti 1502 .! 1480 i . . . . . . . . . . . . . . . . . . . . ...... . . . . . . • 
4404·927 .............. Fe 1479 l. . . . . . . . . . . . ..... . . . . . . . . . . ...... . ....... . . . . . . . . • 
4399·94 ........ . ...... Ti-Cr 1446 J_ 1451 1 1455 .!. • . . ....... ' ...... 4 • 
4395·286 .. ......... . . ·• Ti 1483 i . . . . . . . . . . ...... 1466 .!. ......... . . . . . . . • 
4385·55 .. . ... ......... Fe 1501 .!. 1494 ! 1472 l. 1505 î • • 
4352·006 .............. Fe-Mg 1439 J. . . . . . . . . . . . . . ......... . . . . . . • 
4320·992 .......... .. Ti 1478 .!. 1417 i 1487 i 1475 :l. • • 
4313·034 . .. ...... . ..... Ti f 344 î 1384 l. 1387 l. 1389 .!. • • • 
4308·081. .... . ........ Fe 1452 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ......... ...... 
4300·211 ......... .. ... Ti 1403 J. 1405 1 1387 i 1390 .1 • z 2 

4294·301 . ... ....... . . Ti 1483 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... . .. .. .... • 
4289·915 ............. - Ti 1459 .!. . . . • . . . . . . . . . . . ... .. . . . . . . . . . . . . . . . . . ..... 
4246·996 .. .... .. .. . ... Sc 1456 ! 1469 1 1468 1 1471 i 2 2 .. 
4233·328 ........ . . .... Fe 1451 t 1454 J. 1458 ! 1466 t 2 

4226·40 ......... . ..... Ca, Cr, Ti 1441 ! 1429 1 1430 i 1459 î • 2 

4215·668 .............. Sr- 1483 ! 1477 ! 1500 l. 1482 !-• 
4163·80 ............... Ti 1487 J. 1483 ! 1476 .! 1476 l. 

• • 2 

4077 ·885 .............. -Sr 1490 l. 1496 J_ HSl l. 1476 J. 
• • • • 

4071·901 ..... .. ..... Fe 1461 î 1459 1. 
4 .......... . . . . . . . . . . ..... 

4063·756 ............. Fe 1486 .! . . . . . . • . . 1498 i . . . . . . . . . . ... .. . 
4045·975 .... . ... Fe 1510 .! 1484 • ! 1497 t . .... . . . . . ...... 
3933·825 .............. Ca 1408 J_ 1444 i . . . . . . . . 1473 i • 
4861 ·527 .... H 1374 ! 1375 1 1371 1 1373 ! .......... 2 z 
4340·634. H 1350 1 1353 ! 1345 1 1385 i ............. 2 2 

4101·890 .. H 1363 l 1372 .!. 1378 J. 1396 ! ........... 2 2 • 
3970·177 H 1346 l. 1425 ! -1432 ! 1379 J. . ... . . . . . . . . . • • • • 
3889·150. H -1308 l. -1320 i -1384 J. . . . . . . . . . . . . ' 

....... . . . . . • 
Means . ... .. .......... -1436·2 -1433 ·8 -1437·0 -1436·7 
Reduction to Sun .............. + 10·3 + 10·3 + 10·3 + 10·3 
Displacement .................... -1425·9 -1423·5 -1426·7 -1426·4 

Thus, taking the mean of the four, we have a li.ne displacement to the violet on June 
lüth corresponding to a ve1ocity of 1425 · 6 km. This represents a displacement at H13 
of 23·1 angstroms, at H "Y of 20 · 6 angstroms, at H 5 of 19 · 5 angstroms, and at HE of 18 · 9 
angstroms. I have purposely separated the five hydrogen lines, placing them at the end 
of the above table, as their displacements seem to be less than those of the metallic lines. 
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The di placements, relative to the sun, of the metallic lines alone, are respectively 1440, 
1436, 1440 and 1437 km., while corresponding figures for the hydrogen lines are 1343, 1358, 
1364 and 1370 km., an average difference of 79 km., or more than one angstrom unit. Even 
allowing for the uncertainty of setting on these broad lines, the discrepancy seems to be 
real and must have some physical interpretation. 

Besicles the 41 lines in the above table there were others measured with similar dis
placements, but being of poorer quality they were not included. With identifications 
given where possible they are as follows. 

À Element À Element 

5052·2 ........... .. .... ... 4154·2 . ................... 
4588·38 Cr 4053·98 Ti-Fe 
4374·98 Ti 4025·29 Ti 
4221· 9 . . . . . . . . . . . . . . . . . . . . 4004·6 .................... 
4179·03 Fe 3913 ·61 Ti 
4173·27 Ti-Fe 3910·4 ................... . 

The foregoing measurements relate to the set of lines which suffered the least displace
ment. Butas already stated there were in general two sets of lines for those lines appearing 
on the plates of the preceding evening. The displacements of the other members of the 
pair are as given in the following table. 

8554 b 8555 8556 a 8556 c 
À Element 

Vcl. Wt. Vel. Wt. Vcl. Wt. Vel. Wt. 

5018·629 .............. Fe -2226 .l -2191 ! -2235 .l -2255 ! • • 
4924 ·115 .............. Fe 2213 .l 2183 l. 2191 1 2162 .l 

2 2 • • 
4861·527 .............. H{3 2206 .l 2240 ! 2223 i 2240 i • 
4481·400 .............. Mg 2253 .l 2244 l 2265 1 2190 .!. • 2 • • 
4340·634 ............ . . H-y 2225 1 2188 1 2206 {· 2146 l • • 
4101·890 . ...... ....... Ho 2210 J. 2214 J -2225 i 2210 1 

2 • • 
3970·177 ............ . . H, 2211 ! -2221 l . . . . . . . . . . ...... 2213 .l • • 
3933·825 ....... . ...... Ca -2222 J . . . . . . . . . . . . . . . . .. .. . . . ... -2206 l. • . . .... • 

- -------
Means ................... ........ -2218·2 -2212·6 -2224·2 -2208·4 
ReducLion to Sun ... . . ........... . + 10·3 + 10·3 + 10·3 + 10·3 
Displaccmen t . .................... -2207 ·9 -2202·3 -2213 ·9 -2198·1 

The mean of these four displacements, - 2205 · 6, corresponds to a shift to the violet 
at H 13 of 35 · 8 angstroms, at H -y of 31·9 angstroms, at H 0 of 30 · 2 angstroms, and at H, of 
29 · 2 ang. troms. 
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Plate 

8543 June 
8545 " 
8546 " 
8549 " 
8550 " 
8551 
8551 " 
8554 " 
8555 " 
8556 " 
8556 " 
8559 " 
8561 
8572 " 
8568 " 
8575 " 
8585 " 
8588 
8589 " 
8590 " 
8596 . " 
8603 July 
8605 " 
8607 
8609 " 
8612 
8618 
8619 
8620 " 
8621 
8623 
8624 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

SUMMARY OF ABSORPTION LI E DI PLACEMENTS 

Series 1 Series 2 
Date, G.M.T. 

Ve!. n Ve!. n 

1918 
9·66 ........... . ... -1266 8 
9·681 .... . . ......... 1267 6 
9·6 3 ............... 1239 6 
9·722 ....... . .... . .. 12 6 
9·815 ........... . ... 1237 4 
9·832 ............... 1240 8 .... ' .... . .. . .. .. . . . 
9 ·836 ......... . ..... 1239 7 . . . . . . . . . . . . 

10 ·674 ..... . ......... 1426 39 -2208 8 
10·6 1. ........ .. . .... 1424 30 2202 7 
10·691 ...... .. . .... .. 1427 32 2214 6 
10·700 .. ............. 1426 2 2198 
13 ·723 ...... . . . ...... 15 8 12 2308 4 
13·756 .. . ............ 1588 15 2360 3 
14·711 ..... .. ........ 1663 7 2368 4 
15 ·711 .. .. ........... 1682 8 -2281 4 
17 ·666 ........... .... 1735 5 ...... . ..... . .. . . . . . 
18·810 ............... 1728 4 ..... ....... 
19 ·734 ... . .. . .... .. .. 1746 5 ....... . .... . . . . . . . . 
20·595 ............... 1739 2 

Calciwn H and K 

Ve!. 

-23·2 

26·4 
14·8 

24·2 
21 · 
12·1 
23·9 
23· 
17·2 
13·3 
21 ·7 
23·3 
21·2 
15·5 
15·5 
22·7 

Wt. 

1 
1 

_3_ • 
~• 

2~ 
q 
1 
H 
1 
2 
ll • 
1 
l~ 
lj 
lt 

20·642 ... . . .. ... 1739 3 . . . .. . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
25·734 ............... 
2·661. .... . . .. ...... 
3·670 ...... ........ . 
4·618 ........ . .... . . 
5·694 ..... . .. . . . .... 
9·710 .. . . . ... . .. . .. . 

13·723 ... . .. . . ...... . 
14·645 .......... . .... 
15·6.52 ........ 
17 ·630 . .. . . .... .... .. 
18·597 ... ...... .... .. 
18·644 . .. ..... 

1760 
1671 
1667 
1679 
1667 
1682 
1688 
1693 
1687 
1695 
1688 

-1705 

4 
3 
3 
3 
3 
1 
2 
2 
2 
2 
1 

19·2 
24·2 

-25 ·0 



THE NEW STAR IN THE CO STELLATION AQUILA 269 

MEASURES OF NOVA AQUILJE NO. 3 

8543 8546 8545 8549 a 8550 b 8.551 a 8.551 b 
À 

Ve!. Wt. Vel. Wt. Vel. Vit. Vel. Wi. Ve!. \H. Vl'l. Wt. Ve!. \VI . 
--- - -----

5018 ·629 -1298 1 -1211 J_ -1275 J - 1285 1. ........ -1224 1 -1235 1 • • • • . . . • • 4924·115 1302 1 1232 l. 1255 .l 1322 t -1168 1. 1273 ! 1253 1 2 • • • . . 
4861·527 1307 l. 1308 t 1311 t 1317 -~ 1296 1 1296 ! 1239 ) • 2 2 

4340·634 1296 l. 1214 1 1279 l. 1290 s 1231 ) , 1244 t 1238 ~ 2 'i • 2 

4101 ·890 1247 } _ 1229 l. 1264 À 1285 ! -1220 i 1206 l 1246 } 2 2 2 4 2 
3970·177 1257 l. -1300 ), -1257 i 1264 l 1244 J • • . . . . . . . . . .. . . . . . . . . . . . . . 2 • 3933·825 1269 ! - 1267 l 1264 1 -1319 1 • . . . . . . . . . . . . • . . . . . . . . .. . . ...... . . . ... • • 3889· 150 -1178 l -1176 J li . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . ... . . ...... . . . . • . ...... . . . . 

\Veighted 
me an - 1277·10 -1249·48 -1276·99 - 1250 ·30 -1247·13 -1250·10 -1249·70 v. + 10·95 + 10·95 + 10·95 + 10·95 + 10·95 + 10·95 + 10·95 

vd + 0· 19 + 0·17 + 0-17 + 0·11 - 0 ·09 - 0· 13 - 0· 13 
Curv. - 0·28 - 0·28 - 0-28 - 0 ·28 - 0·43 - 0·28 - 0 ·28 

Radial 
Vclocity -1266·2 -1238 ·6 -1266·1 -1239·5 -1236 ·7 -1239 ·7 -1239·3 

8559 b 8561 a 8572 b 8568 a 8575 a 858.5 8588 

Vel. vVt. Ve!. Wt. Ve!. Wt . Ve!. Wt. Ve!. Wt. Ve!. Wt. Vel. Vi'1. 

5018·629 - 1597 -1619 -1685 '· . ... . . . . . . . . • 4924· 115 1597 1575 ~ . . . . . . . . 1670 • 
4861·527 1615 1754 
4584·018 1614 J 1617 1697 -1707 -1741 • . . . . .. .. . . . . 
~549·766 1577 t 1645 . . . . . . . . ..... . . . . . . . . . . . . 
44 1·400 1583 1 1597 1 -1719 • 2 . ..... .. . . . 
4468·663 1584 1 1582 ~ 1638 • 
4443·976 1583 J 1586 1 1661 • . 
4340·634 1605 1579 ~ 1700 1703 1766 173.'l 1 -1763 1 • 4300·211 1493 1 • . . . 
4294·301 1638 . . . . . .. . 
4289 ·915 1579 
4233·328 1595 1604 16-15 1671 . . . . .. . . 1718 
4163·80- 1597 1575 .... . . . . . . 
4101 ·890 1.59.5 1 -1604 1669 167."i 1746 174:~ 1 17()0 -2 

3970· 177 -1623 -170;'\ -170-1 17.ï.5 177() 
3933·825 . . . . . .. . -1722 -17 lii -1723 

\\'('ighl<'d 
lll<':tll -1.397 ·OO - l :i96· , 7 -1G7l ·27 -1()90·-10 -173:3·10 -l/:l.i·02 - 17.)l·SH 

\' /J + 9·22 + 9·22 + 8·i>O + R·:lS + 7. f)(\ + 7. :l() + (\. (\-1 
\'., + 0·03 0·00 + 0· 10 + 0· 10 + 0 · lli 0·12 + () · ll:l 

Cmv. 0·43 0·-1~ 0 .4;3 0 · -1 :~ 0·2S 0·21' O·~S 

llad i:d 
VPlority - 1:)88·2 -l:i88·1 -1GG2 ·8 -1G82 · ·1 -17'.?:ï·-1 -1728· 3 - lï,!ii·ti 
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}. 

-
4861·527 
4340·634 
4101 ·890 
3970· 177 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

}. 

4340·634 
4101 ·890 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

4861 ·527 
4340·634 
4101 ·890 
3970 ·177 

WcigMed 
mean 

v. 
V" 

Curv. 

Jl:ldial 
VC'loril,y 

. 
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8589 

Vel. Wt. 

. . . . . . . . .... 
-1727 ! 
-1763 1 

2 

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

-1745 ·OO 

+ 6 ·00 

+ 0·23 
- 0·28 

- 1739·2 

8612 
' 

Vel. Wt. 

. . . . . . . . . . . . 
-1678·8 1 

-1678·80 
- 2·39 
- 0 ·02 
- 0 ·28 

-1681·6 

8559 b 

Vel. Wt. 

-2420 
2448 
2229 

-2234 

-2:)1(\·30 
+ 9·22 
+ 0·03 

0-4a 

-2307·5 

J. 
2 
1 • 
? 
~ 
2 

MEA.SURES OF NOVA AQUIL.!E ro. 3-Continued 

8590 

Vel. Wt. 

. . . . . . . . . . 
-1734 

1741 
-1775 

-1744·40 

+ 6·00 

+ 0 ·19 
- 0·28 

-1738·6 

8618 

Vel. Wt . 

-1680 ·9 ! 
-1684:3 1 

-1683·17 
- 4· 15 
- 0·09 
- 0 ·28 

-1687·7 

8561 a 

Vel. Wt. 

-2459 
2450 

-2230 

-2369·30 
+ 9·22 

0·00 
0·43 

-2360·5 

t 
t 
t 

8596 

Ve!. Wt. 

-1786 J. • 
1762 t 
1764 1 

- 1756 .1. • 

-1763 ·27 

+ 3.95 
0·00 

- 0·28 

-1759·6 

8619 

Vel. Wt. 

-1689·4 t 
- 1688·0 1 

-1688·60 
- 4·61 

+ 0·07 
- 0·28 

-1693 ·4 

8572 b 

Vel. Wt. 

-2462 
2329 
2335 

-2342 

-2376 ·53 
+ 8·80 
+ 0·10 

0·43 

-2368·0 

t 
{ 
J. • 
t· 

8603 

,ccl. Wt. 
---
. . . . . . . . . . . . 
-1678 ·9 1 

1667 ·6 1 
-1669·0 1 

-1671·83 

+ 0·81 

+ 0·11 
- 0·28 

-1671·2 

8620 

Vel. !Wt. 

-1677·71 t 
-1684·4 1 

-1681·30 
- 5·06 

+ 0 ·06 
- 0·28 

-1686·6 

8568 a 

Vel. Wt. 

-2281 3 .. 
2280 i 
2295 .1. • 

-2307 ! 

-2289 ·25. 
+ 8·38 
+ 0·10 

0·43 

-2281 ·2 

8605 8607 

Vel. Wt . Vel. Wt. 

. ... . ... . . . . . . . . . ... . ... 
-1662·5 1 - 1673·4 1 

1675·1 1 1676·5 H 
-1663·7 1 -1688·2 .1. • 

-1667·10 -1678·39 

+ 0·37 - 0·08 

+ 0·09 + 0·16 
- 0·28 - 0·28 

-1666·9 -1678·6 

8621 623 

Ve!. Wt. Vol. Wt. 

-1684·2 3 .. . . . . . . '. . . . 
-1693·1 t -1681·4 1 

2 

-1688·65 -1681 ·40 
- 5·96 - 6·38 

+ 0·09 + 0·14 
- 0·28 - 0·28 

-1694·8 -1687·9 

Vel. Wt. Vel. Wt. 

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

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

8609 

Vel. Wt. 

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

- 1663·2 1 
1670·3 1! 

-1663 ·7 1 

-1666· 09 
- 0 ·53 

+ 0·02 
- 0 ·28 

-1666 ·9 

8624 

Vel. Wt. 

. .... . . ..... 
-1698·4 l 

2 

-1698·40 
- 6·38 

+ 0·04 
- 0·28 

-1705·0 

Vel. Wt. 

... . . .. 
. . . .. . . . . 
. . . . . . .. 
.. . . 
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DETAILED DISCUSSION OF THE SPECTRUM OF NOVA AQUIL,E NO. 3 

In addition to the main features of the spectrum, already discussed in the preliminary 
general statement, there were many less conspicuous but important details shown in the 
plates, and striking changes took place throughout the spectrum from time to time. 
These details and changes are dealt with in the following description of the spectrum as 
secured here from day to day. 

June 9th.-The plates showed a fairly strong continuous spectrum with absorption bands about 8 angstroms 
wicle, which were none too well contrasted. Besicles the hydrogen series there were the H and J{ lines of calcium, 
the presence of the former line being fairly certain from the complex character of the line as combined with H.. Then 
there wêre other bands, in general much fainter than the hydrogen, having the following wave-lengths, n 5018, 4924, 
4584, 4549, 4481, 4300, 4233 and 4163. Ail these bands were displaced from their normal positions to the violet by an 
amount corresponding to a velocity of approach of 1250 km. per second. As previously stated, this does not imply 
a translation of the star or of its vapeurs at this rate, but is only a ready method of expressing the displacement of 
the lines from their normal positions. The agreement among the different lines was ail and even better than what 
could be hoped for, and revealed that in this nova, as in previous ones, the displacemant of the lines was proportional 
to the wave-length. Besicles the broad calcium bands therc wcre also sharp H and J{ lines very slightly displaced 
from their normal positions towards the violet. While the broad bands shiftcd thefr positions from time to timc, 
thesa latter well-definecl lines have maintained a constant position whicb, as ma.y be saen from an accompanying 
table, is of the order of 20 km. per second approach; that is, adisplacement of about one-tbird angstrom to the violet 
of thcir normal positions. Nothing dcfinite in the nature of emission can be seen on the plates taken throughout the 
night. . 

June 10th.-The first plate taken on this evening showed a decidcd change in the spectrum. Emission bands, 
pru:ticularly of hydrogen had now made thefr appearance, flanked on the side of greater refrangibility by pairs of 
absorption lines. The continuous spectrum is quite strong, yet thfü·e would secm to be no uncertainty in regard io 
the pcesence of the emission bands, even though tbey are not pronounced as yet. It is qui te a task in a spectrum where 
both emission and absorption bands are present, as in this case, to properly interpret what one secs on the plate, and 
different persons might read quite different results from the same plate. In some cases weight may be given to the 
interpretation of the absorption lines as being simply spaces between the emission bands, but it scems to me in the case 
of Nova Aquilœ No. 3, on this date we have gcnuine absorption taking place. The appcarance on this date is that of 
a strong continuous spectrum crosscd by a great many absorption bands, and in addition having broad emission 
bands of hydrogen and possibly a few other substances. These absorption bands have bcen identified as due to 
hydrogen, magnesium, calcium and enhanced lines of iron, titanium and other substances, as indicated in one of the 
accompanying tables. Pafrs of absorption lines, as mentioned just now, occur at the violet edges of the hydrogcn 
emission, and also for wave-lengths, XX 5()18, 4924, and 4481, the least refrangible of the pair-the one corresponding 
to that of the previous evening-being always the more intense of the two. Measurements upon the most suitable 30 
or 40 out of the total 70 odd, that can be counted between >.. 3889 and>.. 5018, show a displacement from their normal 
positions equivalent to a velocity of approach of 1426 km. per second. The corresponding displacement for the 
other members of the pair, about 8 or 9 m number, is for this night 2206 km. per second, as shown in the summary of 
mcasm·es. 

June 13th.-Thc emission bands have becomc strengthened relative to the continuous spcctrum. The numerous 
ab orption lines seen on the lOth are missing; only those vi ible on the 9th remaining. All line have shifted more to 
the violet, the displacements being represented by velocities of -1588 and -2360 km. respectively. The emission 
bands are not uniformly intense throughout their breadth, but appear as if annulled in sevc1'al places by absorption 
linos. The more refrangible of the lines at >.. 5018 and>.. 4924 and apparcntly >.. 4481 also arc missing, while the corres
ponding one for Hp has become broadened and much intensified, with a corresponding decrease in intensity in the other 
mcmber of the pair. The other hydrogen lines show a tendency to shift the intensity from the red to the violet membcr 
of the pair, though the cffect is not so marked as in H {3· 

June 14th.-Thc phenomena of the prcvious cvening of the omission being "catcn out" in places by absorption 
is accentuatcd on plates of this date. Thcre results the appearance of three di tinct <livisions to cach of the bydrog<'n 
bands, the main one being some 10 or 15 angstroms wicle at about the normal position of the linr, the othcrs lrss than 
half as broad, and ccntred roughly somc 1200 or 1300 km., respectively, to the recl and violet of the normal positions. 
)l°umerous other omission bands arc without doubt prescnt, there bcing a pair around >.. 4625 and >.. 4640, while from 
>.. 4584 to >.. 4501 there are several emission bands. Fcwer definite absorption line~ are secn than on the prcvious 
cvening, and their displacements correspond to a negative velocity of 1663 km., whilc the second mcmbcr of the 
hydrogen pair is about 2368 negativc. 

June 15th.-The emission and continuous spcctrum is qui te similar to that of the prcrcding cvrning, whilc Uw 
absorption lincs have become fewcr in number, bcing confine<! principally to th<' pairs of hydrog<'n linP" ' the c·n-
hanccd lines, XX 5018, 4924, 4584, 4233 and the calcium K. ' 

. Jun~ 1.7th.-.There is ronsider~ble.of a ch~ngc on this date. Th<' emission lmJl(ls of hydrogcn are much rnon· 
umfv:m rn mtcns1ty throughout thell" w1ùth. 'Ihe change sccms to havP lJC'cn graduai as thosc· of tlw 15th are sliµ;ht Jy 
more· uniform than thosc of the 14th. lip extcnds from À 4833 to >.. 4 89; Il"f from ~ .t;317 to >.. 4::>G4; // ô from À ·lüïil 
lo À4122; fie from À 3948 to >.. 3990, so that the rentres of thcPmission bands an• in the normal positions of tlw li1ws 
and their wiùth variPs a1~vroxim:üely wilh li!(' w:tvP-l<'ngth. The <·mission is slrnrply termina! rd at 1 lu· viol<'t <·dµ;c • 
by the absorption !me. Ihc mam ddTcrcnee to tlw precedrng pla!C'R 1s tht• absrnc1· of tlw more• n ·franµ;ihlP of tll<' pair 
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of .absorption lines which terminaled the hydrogen emission bands on the violet, and which first appeared on thù 
night of the lOth. Further, a new absorption band is beginning to show itself about >.. 4060, with a tendency to have 
centres of intensity at >.. 4056·7 and >.. 4065 ·7. If these have suffered displacement likc the other absorption lines, 
their normal values would be about>.. 4081andÀ4090. 

June 18th.-Quite similar to the 17th. \Vhen the characteristic pairs of absorption lines occurred on the lOth 
there was slight absorption to the violet of the pair at >.. 5018, which was not present on the preceding night. This has 
been steadily increasing in intensity and, being some 50 angstroms wide, is quitc a noticeable feature of the spectrum 
at this phase. Its centre is at >.. 4959 · 5 the position of N .. 

June 1'9th.-A pair of absorption lines to the violet of tbe 4640 band with centres at À 4607 and À 4595 arc 
more definite, otherwise little change from the preceding night. 

June 20th.-A further strengthening of intensity in the pair of absorption lines >.. 4607 and>.. 4595 and a decrease 
of the continuous spectrum relative to the emission are shown. The emission band at >.. 4640, which could be de
tected as a strengthening of tl:ie continuous spectrum on the 13th, has gradually become stronger until now it is quite 
marked. · 

June 23rd.-The broad emission bands of hydrogen with an absorption line to the violet of each and with the 
additional very broad but not so intense emission at À 4640 without absorption to the violet is what we find in spectra 
of this date. The continuous spectrum is weak. H fJ has an absorption at the red edge of its emission. The appearànce 
is as if emission was centrally superposed on a somewhat broader absorption. Instead of À 4057 and >.. 4066 whirh 
appeared on the 17th, though suspected on the 15th, there are two qui te strong bands at >.. 4059 · 4 and >.. 4054 · 3, the 
former and >.. 4057 perhaps being one and the same band. 

J une 25th.-Somewhat similar to the 23rd, though the continuous spectrum is more intens.! and the>.. 4640 emis
sion relatively much fainter than on that date. Rough estimates of the relative intensities of the continuous spec
trum to H 0, H'Y and HfJ are as 1 to 5 to 10 to 25. Quite definite centres of intensity appear at >.. 4055 and>.. 4060. 

J une 26th.-The continuous spectrum is weak and the absorption lines which terminated the violet edges of 
emissions are now lost. The emission bands at >.. 4640 and those due to hydrogen have the appearance of being double, 
owing to their centres being "eaten out" by absorption whose width is about one-half their own. Additional emission 
bands 5 or 10 angstroms wide are seen at ÀÀ 4584, 4530, 4490, 4450, 4434, 4395, 4302 and 4252. Absorption cxtends 
from À 4062 to >.. 4075 without any particular centre of intensity. 

June 28th.-The plate is too weak for definite study, but the emission bands appcru· to be the same as on the 26th. 
The centres of intensity for the>.. 4640 emission are at >.. 4618 and À 4658. 

June 29th.-Again the appearance of centrally superposed absorption bands on broader emission. Faint emission 
cxtends approximately !rom >.. 5030 to À 4980 with absorption cutting out the centre, leaving strips of t>mission 
about 8 or 10 angstroms wide whose centres are at >.. 5024 and >.. 4984. Strong HfJ emission extends from >.. 4 88 to 
X 4834, eaten out by centrally placed absorption about half the width of emission. The red portion of the emi sion 
is the more intense. Faint emission extends from >.. 4710 to >.. 4666, then emission as strong as HfJ from there to >.. 4614, 
whose central portion suffers partial absorption, leaving strong centres of emission at >.. 4658 and À 4622. Similar 
emission strips are seen in the region >.. 4584 to À 4382, as on the 26tl:t. H'Y emission extends from >.. 4364 to À 4316, 
with central absorption, the red portion of the remaining emission centred at >.. 4359 being more intense than the 
corresponding violet portion, just as was the case with H fJ· H li extends from >.. 4124 to >.. 4075, with absorption and 
other features similar to H fJ and H 'Y' HE is mu ch fainter, but seems similar to others. In general, the emission bands 
are 50 angstroms wide and decrease in intensity with deereasing wave-length. 

July 2nd.-The continuous spectrum has again become strong and with its increased intensity the absorption 
line, which formerly terminated the violet edges of the hydrogen emissions, again reappears, this time as a close double 
in H'Y, H 0 and HE' The emission band at >.. 4640 bas its intensity relative to the hydrogen bands diminished to a 
considerable degree, the appearance being more of a strengthening of the eontinuous spectrum in that region. Rather 
indefinite centres of intensity are seen at >.. 4053 and>.. 4060 for that particular absorption band. The star has, of course, 
brightened up since the last observation. 

July 3rd.-The abso•ption pair terminating H'Y, H li and HE is more pronounced than on the preceding evening. 
Exprnssed in velocities they ai·e - 1667 km., and - 1802 km. 

July 4th.-In general sirnilar to preceding. 

J uly 5th, 6th.-The more refrangible of the pair of absorption lincs seen on the 2nd, 3rd and 4th is now mi sing. 
The X 4060 band has a tendency to show centres of intensity at >.. 4057 and >.. 4062. 

J uly 9th.-Emis. ion becoming the predominant feature, that al>.. 5007 rcgaining in intensity relatively to the 
other.>. The only absorption line rcn bordering the hydrogcn emissions is that at H li· Absorption occurs al >..>.. 4573, 
4555, 4500, .44451 and a narrow pair at 4422, 44211 and foint absorption at >.. 4109. There is also a pronounced 
absorption !me near À 4096. Its position is identical with those measured as hydrcrgen Jine from July 19th to 
.NovC'mb!'r lOth. This seems to be a lram;ition date . 

.!nly !Oth, 11th, Ulh.-Emission similar lo the 9th. JI 0 and>.. 4096 absorption absent. The spectra of these dates 
!s so~ewhat simi lar Io that of June 291h, whcn the star wa about th!' same magnitude. In the inlerval, it increasecl 
111 hnghlness probably O· 7 magnitud<' and has diminished again by th!' same amount. There are some differences, 
and a fuller clt"s('ription i. in onl!'l'. Therc are six prominent <'mission bandR, HfJ, II'Y ,II0 and>.. 4640, and of lesser 
int!'nsity X 5007 and JI,. Thesc h1we the appearnnre of being superposed on absorption bands greatcr in width by 
20 to 40 :rngstroms. Emission ex tends from >.. 4671 to >.. 4606, and shows a t.endcncy to resolve into two parts. More-
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over, while it fades off gradually into the continuous spectrum at its violet edgc it would apparently continue some 40 
angstroms further to the red were it not for absorption which cuts into it, leaving two disjointed strips of emission. 
Similar faint emissions are seen at XX 4584, 4549, 4529, 4491 and a strip from X 4466 to X 4445 terminated by an 
absorption band or series of absorption lines. The extreme limits of H-y and the nebular X 4363 emissions are from 
X 4316 to X 4385 and are fairly well defined. The strong portion is from X 4335 to X 4363, but this itself is eaten into 
centrally by absorption lines. Hô and H • have the usual limits. Thus the emission bands of hydrogen, their widths 
40 to 50 angstroms and roughly proportional to their wave-lengths, continue to be near the normal positions of the 
lines. 

July 13th, 14th, 15th.-Differs from preceding in that sharp H-y and Hô absorption lines are seen to the violet of 
the cmissions. 

J uly 17th.-Continuous spectrum stronger. A decided pair of absorption lines at X 4051·3 and X 4057 · 9. Broad 
absorption lines have appeared gradually of late at X 4572 and X 4554. The sta.- for the last few evenings has been 2 
or 3 tenths of a magnitude brighter than it was one week ago. 

July 18th.-The line X 4051 of the precee1ing night is faint, while X 4058 is missing entirely. If H-y absorption is 
present it is very faint and diffuse. 

July 19th.-Continuous spectrum decidedly weakcr. There arc indications of the>.. 4051andX4058, but none of 
the X 4554 and X 45721 though the continuous spectrum is of suffi.cient intensity to reveal them. The absorption 
lines to the violet of the hydrogen emissions are missing entirely. 

· July 20th.-There is stronger absorption from X 4575 to X 4549 and cmission at X 4584 and X 45281 which does 
not show on the plate of the preceding night. 

July 21st.-Continuous spectmm weakened and emission less uniform as absorption has eaten into their centres. 
The spectrum of this date is a rcplica of June 26th, with the addition of the nebular emission X 4363, which joins on to 
Il-y, and extends to X 4385. 

July 24th, 25th, 26th.-The main emission at H{J is some 50 angstroms wide "eaten out" centrally by absorption. 
Emission reversal 10 angstroms wide is centred at the normal position of the line. All e nisaion is more uniform, 
otherwise general features as on the 21st. · . 

July 30th and 31st.-The nebular emissions at X 5007, X 4363, are about equally bright with H-y and only slightly 
less so than HfJ. Emission is even more uniform than immediately preceding dates. 

August tst.-Identical with spectrum of July 21st. Approaching minimum in both cases. 
August 23rd, 24th, 25th, 26th, 27th, 29th; 
September 7th, 21st, 22nd, 30th; 
October 3rd, Bth, 21st; 
November 2nd, 10th.-The plates of these dates are quite similar in general, and consist principally of emission 

bands as given in the following table. Since about the 21st of July the continuous spectrum has pretty well vanished 
and what changes have taken place are detaùs within the emission. The nebular emissions, Ni (X 5007) and N 2 
(X 4959) have on the whole strengthened during the interval. The tendency has been for the absorption within the 
emissions to show itself more as definite lines. 

SUMMARY-EMISSION SPECTRUM-JULY 19 TO NOVEMBER- 10 

Red Violet 
Edge E<lgc Centre 

Faint emission .. . .... . . . ..... . ... . .......... _ . . .. .. . . .. . . . 5033·7 5014. ·O 
Strong emission N, . . ... .... . ...... . . . . .' .. ... . .. . ... .... .. . 5014·0 5000·-l 5007·2 
Faint emission .. . ... ... .... ... ... . . . _ .... .. ... .. ... .. . . . . . 5000·4 4977.7 
Faint emission N • . .. . .. ...... . .. . _ ........ . .... . ........ . 4966·0 49.52·5 4959·2 
H{J cmission . . ......... .. . . ... . ... . ......... . .. .. ... . -1887 ·6 4833·-l 4860 ·5 ± 0 ·03 
Faint emission ............... . ... . . ... .... . . . .. . _ . . . ...... . 4710·9 4679· 
btrong emission .. . ... ..... . . . . .. . .. . ...... . ... _ .. . 4668·8 4612·4 -!G-lO·G 
FainL cmission 1 X 4363 . . . ... . .. . .. . .. . . . ....... . -1387·2 -1368· 

4363·3 -1336·7 
-1336·7 4315 ·8 

8lrong emission ? und .. .. . . ........ . . . 
Faint emission J Il-y . . . . . . . . . . ........ . .... . . . 
Hô emission .. . ......... .. .. _ .... _ ........ . 4123·2 4075 .. ') 4099· 8 

The foregoing limits were compute<l from mca ures made upon the plates, using th0 
Hartmann interpolation formula. N' aturally more or lei:;s error exists in the measure1:;, as 
some of the edges are not well defined. H 0 while fairly definite at the red edge, i1:; not so at 
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the violet and towards the close of the interval stated the entire emission there becornes 
quite weak. H-y cannot be dissociated from the nebular 4363 emission. At times an in
creased intensity is shown at À 4370 to À 4358 as if due to overlapping. A similar case 
exists with the 4640 band, though on July 21st and August lst the two erhissions are 
definitely separated with centres at À 4612 and À 4659. The N1, N2 and H 13 emissions are 
fairly well defined, however. With H 13 the greatest range in the measures for either limit is 
1 · 8 angstroms with a probable error for the mean of 24 plates of less than 0 · 1 angstrorn, 
and it would seem that the displacement to the violet of 1 angstrom cannot wholly be 
accounted for by error of measurement. It should be stated that its centre for the period, 
June 17 to July 17 inclusive, was 0·4 angstroms to the violet but the limits were not 
nearly so definitely determined. Correction of course has been made for the 20 km. 
velocity of approach. H 0 is in the same direction 2 angstroms, but its centre likewise 
cannot be so definitely established. 

Besicles the absorption lines, hereafter spoken of as the hydrogen lines from the fact 
that their displacements from their normal positions are prvportional to their wave
lengths, the following are measured on the majority of the plates in this interval. A band 
12 angstroms wide centred at À 4971 · 8 is also a feature which intensifies as time proceeds. 

ABSORPTION LI Œ 

5017·0 4383·4 4127·2 
4951·6 4372·0 4125·1 
4633·5 4357·2 4120·0 
4612·3 4337.5 4115·8 

Absorption lines were always present some 6 or 7 angstroms to the violet of H13, H'Y 
and H 0 during the interval quoted , and became increasingly better defined a time pro
ceeded. On the assumption that they are due to hydrogen, their displacements- using 
the velocity idea-are as given in the following table. The agreement among themselves 
was all that could be desired. 

DISPLACEMENTS llYDROGEN ABSORPTIOK LINE8 

-~~~--'====================;====================================-

Dak 

Hll8 
.July m ........... . 

• , ~O ......... . 
" ~1 
" 24 .............. . 

" :io 
,, :3 l 

Au~. l ........... . 
" 23 .......... . 
,, 24 

,, 25 ....... .. ........ . 

VPlority 

-455 
453 
448 
450 
456 
44:3 
439 
145 
442 
443 
434 

-440 

Wr ight 

.Aug. 
" 
" 

Sept. 
" 
" 

l' " 1 

OC'l 
1 
2 " 

Nov. 
1 " 

Dal<' Vclocity ' rc·ight 

1918 
26 . .. . .. . . - 443 l i 
27 . ... .. 444 li 
29. . . .. . ..... . . 451 H 

7. ... . . . 442 l i 
21. 462 À 

' ~2 . ... . . . .. . ... 447 1 ~ 
:m. ... 446 1 

:3 . . .. . .. 440 1 
. . . ..... 449 l t 

21. . . . . .. .. . . 447 1 
2 . . . . . . . 444 f 

10. ... . . . . - 444 l ! 



H, 

66701 

4640 

fipcctrum of Xova Aquilœ X o. 3 
Enlarged 3·0 times in lcngth and 37 timcs in width 

June 

9 

10 

14 

17 

26 

July 

4 

10 

17 

30 
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The mean is -446·0 corresponding to a displacement at H'Y of 6·5 angstroms with 
corresponding values for H f3 and Ho· 

The spectra shown are from the original negatives enlarged lengthwise three and nine 
tenths tirnes an.d thirty-seven fold in width. They show the most characteristic types. 
The first two illustrate the rapid change that took place in the 16 hours or so between obser
vations late on the 9th and early on the lOth, and makes one sceptical of a stellar class
ification in which we are led to think of millions of years being required for a star to pass 
from one type to another. 

To discuss fully the probable causes of the origin of new stars and the various theories 
that have been put forward from tirne to tirne to explain them would be out of place in an 
article already lengthy. It may be permitted to make some comparisons, however, between 
this nova and other striking ones, particularly Nova Aurigre (1892), Nova Persei (1901) 
and Nova Geminorum (1912) and to point out wherein some of the theories fail to satisfy 
the observed facts. 

(1) The region of the sky in which it occurred is noteworthy. Apart from the num
erous faint novre found recently in spiral nebulre they are all situated in the plane of the 
Milky Way, where matter is more plentiful and where collisions would be more likely to 
occur than elsewhere. 

(2) This was a known star and it required at least three days to increase to its maxi
mum light. This would discredit the theory, adopted many years ago to account for new 
stars, of a collision occurring between two practically dead worlds, for according to that 
theory a few hours would suffi.ce for the bodies to eut through each other with the tremend
ous velocities they were assumed to possess. The Director, :Qr. Otto Klotz, has 
made the suggestion that since this was a known star if a change in proper motion can 
be shown to have taken place in the star , after the outburst, then some weight would be 
lent to the collision theory. It is doubtful, however, if the previous observations were 
of sufficient precision to definitely settle the matter. 

(3) If we accept the measures of the sharp H and K lines of calcium, which are pre
sumably reversais, as representing the radial motion of the star then the three novre,- PerEei, 
Geminorum and this one-in which these lines have been well measurable, have radial 
ve.locities which are approximately zero with reference to the stellar system. 

(4) The strong continuous spectrum before maximum light was reached, whilc 
possibly accounted for by high pressures, would more reasonably suggest that some internai 
cause was heating up the core of the star. On the other hand, the rapid diminution in 
light after it had reached its maximum would argue for superficial disturbances as would 
also the fact that the continuous spectrum rapidly faded and was replaced by one of a 
nebular type, noticeable after a week and quite strong in a month's time. 

(5) The history of the star, since it was first photographed 30 years ago, shows it to 
have been varying in light over two magnitudes, and this might incline us to the idea 
that the causes operating in variable stars were present here also. Then the similarity 
of the oscillations, which took place in the light of .the star during July and August, to 
those occurring in Cepheid variable::; in which the timc from minimum to maximum i:-; 
shorter than from maximum to minimum should be noted, though the point should not be 
strained too far. It may be added, that all the better observed nov::e show these oscilla
tions in brightness. 
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(6) The greater the outburst, the greater the widths of the emission lines and the 
greater the displacements of the absorption lines. Tabulating the four novre in order of 
maximum brightness we have: 

Nova Mag. Width Em. Dispt. Absorption 

Aurigœ.. . ................................. 4·7 15 A -700 km. per sec. 
Geminorum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 · 0 24 " -850 " 
Pcrsei....... ... ........ .. .. ... . .......... . 0·5 33 " -1100 lo -1500 " 
Aquilœ..... . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . -1·5 47 " -1250 to -1750 " 

_ The collision theory was adopted in the case of Nova Aurigre by several, among whom 
was Vogel, who afterwards discardea it in favour of the idea, that alternate layers in the star' 
atmosphere gave rise to bright and dark bands and that owing to pressure the emission 
bands were slightly displaced to the red from their normal positions, thereby leaving un
covered at their violet edges portions of the absorption bands. This conclusion was based 
upon Wilsing's work on the pressure eff ects on gases, and more particularly upon the earlier 
and more comprehensive work of Jewell, Humphreys and Mohler. This explanation will 
not suffi.ce in the present instance, for in addition to the hydrogen lines, which appear as 
both emission and absorption, we have numerous metallic lii:J.es which appear as absorption 
only, and yet suffer displacements similar to those of hydrogen. 

Seeliger's theory of a main body approaching the sun and running into a cosmic 
cloud, and Lockyer's idea of the meeting of not one but two cosmic streams, one denser 
than .the other, both have some resemblance to the popularly accepted theory of a body 
approaching the inert stage and in its motion through space becoming enmeshed in a 
nebula. 

The explosive theory was put forward by W. H. Pickering, and in view of our recent 
knowledge regarding the pent up energy in radio-active substances is not without merit, 
particularly if we assume, as did Huggins, that the close approach of the two bodies caused 
them to become more and more distorted and elongated until :finally the great outburst 
occurred. Pickering's latest idea is that of a meteor plunging into a so-called dead world. 

The earlier novre all showed displacements of the emission bands towards the red, 
which in the case of Aurigre amounted to about 6 angstroms, and these bright bands were 
assumed to belong to the receding star. When other novre likewise showed redward 
displacements the case was weakened, for why should not novre be found in which the 
bright-line star was approaching and not receding? The displacements of the emissions 
were in the same direction in Geminorum and Persei, but they were much smaller in 
amount, and in Nova Aquilre the displacement was if anything to the violet. 

When our knowledge of the laboratory behaviour of gases under varying conditions 
of pressure and temperature-not overlooking anomalous dispersion phenomena-is more 
complete, we will be in a better position to theorize regarding the origin of new stars. 
A hopeful sign lie:::; in the fact, that ·pectra of some nebulœ how remarkable resemblance to 
those of noYœ. Rlipher secured a spectrogram of Hubble 's variable nebula requiring 37 
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hours exposure, which shows numerous bands and lines that were present in certain stages 
of former novœ. In the meantime, 'rn are glad that the present nova has given oppor
tunity to learn a few additional facts regarding these interesting objects. 

Dominion Observatory 
Ottawa 

December, 1918. 

Note added while going through the .press. 

A spectrogram taken, 1919, March 13 · 92, shows the nebular emissions n 5007 · 2. 
4959 ·2 and 4362± in this order of intensity; the two former having well-defined limits and 
being about 12 angstroms wide, while /.. 4362 was about 50 angstrorns wide with ill-defined 
limits. 
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v GEMINORUM, A LONG PERIOD BINARY 

BY W. E. HARPER, M.A. 

(1900, a= 6h 23m .o, o = + 20° 17', mag. 4.06, type B5) 

This star was announced as a spectroscopie binary by Lee in the Astrophysical Journal, 
volume XXXII, page 301, from 5 plates taken in the years 1901 to 1909 which showed 
a range of 27 km., and whose measures are given in the accompanying table. It was 
noted that the H and K lines of calcium gave velocities diff erent to the other lines. 

A series of plates .were made here during the years 1910, 1911, 1912, 1913 and 1914, 
52 of these plates were measured by Mr. T . H. Parker without giving any clue to the 
period. When Mr. Parker responded to a higher call and went overseas, the star was 
taken over by the writer and plates have been made from time to time, so that now we 
have 83 altogether. While Mr. Parker's measures were felt to be just as reliable as 
any that could be made upon the plates, yet, owing to the complex character of the lines 
and the possibility of different interpretations being placed upon them, it was thought 
better for the writer to mea ure all the plates and thereby possibly secure greater homo
geneity. 

While the helium lines X 44 71 and X 4026 can be detected on most of our plates, the y 
are, with possibly the exception of one plate, entirely too faint to be measured and con
sequently the results depend upon the four hydrogen lines H13, H-y, H0, and H.. H. is 
only rarely used, H-y is by far the most dependable line with H 0 next in order and then 
HfJ. The numbers 9, 4 and 3 would express the relative weights of these three. The 
measures of the calcium line K have been kept separate as Lee's discovery of its distinct 
character has been verified, even though the line lacks contrast and i · of extremely poor 
quality for measurement. While the extreme variation shown for measures of this line 
is in the neighbourhood of 50 km., yet this range is only shown where the line is , ·ery 
poor and the measurement uncertain and it is not fikely that the real range is nmch owr 
half t hi. · amount. There does not seem to be any progressive variation over a long 
period, as is the case for the hydrogen lines; the velocities for each year average up about 
the same. The weighted mean velocity for the line on 33 plates is + 16. 9 km. per second, 
while that of the center of the system is in the neighbourhood of + 38 km. per second. 

That there is a short-period oscillation in the Yelocities would seem to be without 
cloubt, but a satisfactory period has not as yet been obtained. As the range in velocity 

66709--1 
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of this short-period variation is small, it has been possible by combining the velocities 
for each season into one mean to detect a long-period variation. There are, unfortunately, 
a few gaps yet to be filled in, but there seems no doubt of the general trend of the veloci
ties over a curve whose period is about 9 · 6 years. The Y erkes' plates and our own are 
used in the table of measures and in the grouped velocities following. To clear of frac
tions the weight as igned to plates are times the total weight of the line on the plateR. 

OBSERVATIONS OF v CEMINORUM 

Pl:tle D:11c Julian D:llc Ve!. Wt. Vcl. Wt. 
If lines Cnlcium 

1903 
Ycrkes Dec. 1. . . . . ........... 2,416,450. 953 + 24·0 .. . . . .. . . . - û .. . .. . ...... 

" 25 ................ 6,474 ·945 33·0 + 1 .......... . . . . . . . . . . . . 
1906 

" Feb. 26 ........ . . . .. . ... 7,268· 742 6 ·0 + 22 . . . . . . . . . . .... . . .. .... 
1908 

" Jan. 24 .. . . . ........... 7,965·727 15·0 + 12 . . . . . . . . . . ............ 
1909 

" Jnn. 1. .... . .......... 8,308·777 20 ·0 . . . . . . . . . . . . . . . . . . . . . . . . .. ...... .. 
1!)10 

3743 Oct. 12 ..... . ....... . .. 8,957 ·932 97·û 5 - 4 1 
3795 Nov. 2 .. .. ............ 8,978 ·910 59 ·6 8 . . . . . . . . . . . . ... .. . .... . . 
3824 Dec. 5 . .. .... . ........ 9,011·944 62·9 û +28 1 
3848 9 ... .. ........... 9,015·874 78·8 7 +28 l 
3882 16 .. . .... . .. . . .. .. 9,022·816 75.7 4 + 39 1 
3892 " 21 . . ......... . .... 9,027-834 81 ·6 8 +16 2 
3910 30 ........... . .... 9,036-827 48 ·4 4 . . . . . . . . . . . . .......... . . 

1911 
3924 Jan . 9 ................ 9,046 ·715 52 ·0 6 . . . . . . . . . . . . ............ 
3941 16 ................ 9,053·852 40·9 6 + 4 2 
3950 17 .... ... . ....... . 9,054 ·832 49 ·2 4 + 21 1 
3975 30 . . . . ............ 9,067-705 94 .3 12 + 8 1 
3997 Feb. 15 ... ............. 9,083·730 73·2 6 . . . . . . . . . . . . . . ........ . . 
4008 22 ... ............. 9,090 ·714 58·4 4 + 7 1 
4021 " 27 ... 9,095 ·625 61·1 7 + 4 1 ...... . . . . . .. 
4059 M:ir. û .... ............ 9,102·670 42·3 4 . . . . . . . . . . . . ... . ........ 
4069 7 .. . . . . . . . . . . . 9,103 ·628 63·7 10 ... . . . . . . . . . . ........... 
4088 " 10 .. 9,106·593 ..... . . .. ... 74 .3 9 +rn 4 
4101 13. . . . . . . . . . . . . . . . 9,109 ·612 71·4 6 . . . . . . . . . . . . . ........... 
4. 11 5 1-1 .. ........... 9,110 -614 70 ·4 10 +27 4 
4119 16 .. . . . . . .. .. . .. . . 9,112 ·614 72 ·9 6 +31 1 
4133 " 20. 9,116 ·583 73· 6 13 . . . . . . . . . . . . ............ . . . . . . . . . . . . . . . 
4136 2-L .......... . . . . 9,120 ·593 76 ·2 16 + 8 4 
-tG38 Oct. 12 . . ..... . .. 9,322 ·924 66 ·5 10 +34 1 
46!)8 Xov. 16 ........ ... ..... 9,357-911 55· 9 8 +24 4 
-lïlll De·<". :L . . . . . . . . . 9,374·903 72 ·3 7 . . . . . . . . . ....... . .... 
·l 719 (" l . . . . . . . . . . 9,377 ·850 60 ·8 10 . . . . . . . . . . . . . . ......... . 
·l 7:12 l!l . 9,390 ·718 63· 4 10 + 18 2 
·li.JO ~.} . . . . . . . . . . . . . . . . !J,:396·784 74· .5 12 . . . . . . . . . . . . . .... .. .... . 

1912 
4752 Jan. 7 . . .. . . . . . . . . . . 9,409 ·763 û8·2 7 . . . . . . . . . . . . . ........... 
4763 10 ... . ........ .... 9,412 ·753 57 ·8 9 .. . . . . . . . . . . .......... . . 
-H82 12 ............ 9,414. 776 69·3 12 + 5 1 
4794 lG ...... . ...... 9,418 ·729 63·8 10 .. .. . . . . . . . . ..... . .... . .. 
480:3 l!l .. . .. . .. . . . ..... 9,421 ·740 + 72· 16 +31 1 
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OBSERVATIONS OF v GEMINORUM-Concluded 

Plate Date Julian Date Vel. Wt. Ve!. Wt. 
H lines Calcium 

1912 
4813 Jan . 25 ..... . .......... 2,419,427. 763 +52·6 10 +3G 1 
4821 " 26 ..... . .......... 9,428 ·734 25·5 8 +11 1 
4836 :Fcb. 12 ........ . ....... 9,445·690 72·9 10 . .. . . . . . . . . . . . .......... 
4841 13 ............... . 9,446·635 61·4 12 . .. . . . . . . . . . ...... .. .... 
4872 Mar. 5 ................ 9,467·716 64·2 12 +13 2 
4883 " 12 ...... . ......... 9,474·697 65·5 6 ........ ... . . . . . . . . . . . . . 
4886 " 13 . ............... 9,475·635 56·9 6 + 2 1 
4903 " 20 .. ........ . .... . 9,482·600 63·0 8 . . . . . . . . . . . . .......... . 
4907 " 22 ... ........ . .... 9,484·600 76·2 10 .. .... .... . . . . . . . . . . . . 
4915 " 25 ..... . .......... 9,487 ·604 64·8 9 +24 l 
4924 " 29 .............. . . 9,491·645 50·7 7 +20 l 
4933 Apr. 3 ................ 9,496·581 62·7 16 ............ . . . . . . . . . . . . 
4940 " 8 .. .. ............ 9,501·524 75 .3 16 . . . . . . . . . . . . .... .. .... 
4965 " 19 ..... . ........ .. 9,512·538 58·8 9 - 10 1 
4976 " 23 ......... . ...... 9,516·543 58·1 8 . . . . . . . . . . . . . . . . . . . 
5285 Dec. 16 .. . ............. 9,753·871 58·2 8 . . . . . . . . . . . . ..... 

1913 
5311 Jan. 8 .. .... .. . . ...... 9,776·830 58·3 10 - 3 -l 
5315 " 12 9,780·771 65·6 12 +25 4 
5339 Feb. 3 ... . .. . . .. .... . . 9,802·750 56·2 10 +46 l 
5350 " 6 ......... . ...... 9,805·708 43·1 6 . . .......... 
5356 " 10 ................. 9,809·687 44·2 8 + 6 ~ 

5362 " 12 . . ........ ... ... 9,811 ·690 57·1 8 . . . . . . . . . . ..... . ...... 
5372 17 . ........ ....... 9,816·658 53·1 10 . . . . . . . . . . . . . . . . . . . . . . . . 
5387 " 23 . .. ... . .... . .. . . 9,822·632 53·6 14 +lG 2 
5394 " 24 ................ 9,823·697 58 ·7 14 . . . . . . . . . . . . . . . . . . . . . . 
5409 " 28 .. . ..... . . . .... . 9,827·641 63·5 10 . ........ . .. . . . . . . . . . 
5418 Mar. 7 ...... . .... . .... 9,834 ·680 60·0 8 . . . . . ... . . . . . .. .. . . . .. . . 
5429 " 11 ........... . .... 9,838·674 60·5 8 . . . . . . . . . . . . . . . . . . . . . . 
5447 Apr. 7 ........... .. ... 9,865·590 38·9 8 . .. . . . . . . . . . ........... 
5456 " 9 ..... . .......... 9,867 ·589 54·5 10 . . ... ... .. .. . .. . . . . . . . . 
5469 " 14 ................ 9,872·607 56·8 6 . .. . . . . . . . . . . . . . . . . . . . . 
5496 " 21 ................ 9,879·593 53.5 10 . . . . . . . . . . .. ..... . ...... 
5851 Dcc. 22 ................ 2,420, 124 . 836 31·3 8 . . . . . . . . . . . . ..... . ...... 
5866 " 31. .......... .... . 0,133·751 47·8 5 . . . . . . . . . . . . . . ..... 

1914 
5895 Jan. 21 .... . .......... . 0,154 ·727 47·1 10 . . . . . . . ...... 
5923 Feb. 9 ................ 0,173·740 37·8 3 . . . . . . . . . 
5940 " 15 . . ...... .. ...... 0,179 ·633 36·9 10 + 9 ~ 

1916 
7482 Jan. 13 .... . . . .. . . . . . . . 0,876·620 3·2 10 . . ......... . 
7519 Feb. 23 ............ .... 0,917·653 13·0 6 . . . . . . . . . . . . ..... . . .... 
7528 " 29 ........... . .... 0,923 ·664 4.4 4 . . . . . . . . . . . . . . ........ . 
7533 Mar. 1. ............... 0,924·548 26·7 6 . . . . . . . . . . . . ....... 
7606 Apr. 10 ........ . ..... ·" 0,964·549 26·2 6 . . . . . . . . . . . . . .. .. . ..... 
7622 " 27 ........... . .... 0,981 ·561 19·4 7 .. .. ...... 

1919 
8701 Jan. 21 . . .............. 1,980·676 37·8 10 2 
8702 " 24 . ...... ........ . 1,983·676 48·2 8 
8708 " 31 . . .............. 1,990·616 37.4 10 . . . . . . . . 
8710 Feb. 10 .... ....... . .... 2,000·571 33·0 12 
8712 " 12 ... . ........ .. .. 2,002·583 33·2 14 .... . ....... . . . . . 
8713 " 16 ...... .... ...... 2,006·fH7 :m .f> 8 ............ . . . . . . . . . . 
8714 " 16 ...... .. ... ... .. 2,.l22,001l · 69!1 +:;3.u 10 . . . . • • • • • • • • 1 • • • --- - - --·-
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MEASURES OF v GEMINORUM 

3743 3795 3824 3848 3882 3892 3910 
À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vol. Wt. Vel. WL. 
-

4861 +74·5 t +42·8 J.. +82·3 +102·6 + 65 ·6 l. +73·2 .i +55· 6 -} • 8 8 

4340 81 ·4 l 47·2 l 42·9 53·5 79·0 J. 83·6 3 41·4 .i • 2 • • • 
4101 +54·1 .i 1 .i +59·8 + 86·8 +58 ·6 l 

+57·91 l +63·4 l • +35j 4 1f 

Weighted 
mcan + 69·10 + 43·05 + 52·28 + 70·03 + 70·55 + 79·09 + 50·45 

v. + 28·83 + 16·81 + 11·13 + 9·19 + 5·64 + 3· 02 - 1·58 
vd - ·04 ·OO - ·27 - ·18 - ·18 - ·18 - ·21 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Vclocity + 97·6 + 59·6 + 62·9 + 78 ·8 + 75.7 + 81·6 + 48·4 

. 
3924 3941 3950 3975 3997 4008 4021 

À 

Vol. Wt. Vel. Wt. Vel. Wt. Vol. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. 

4861 +68 ·4 l +72 ·6 l +84·1 +98·6 .i +101·0 J. +97·8 +85 ·3 • 8 

4340 55.9 .i 42·4 l 46·8 122·7 A 94·9 ~ 89·3 91·6 2 2 4 

4101 +63·8 l +69·4 l +61·3 +101 ·7 ! +100 ·0 l +60·0 +79· 7 • 8 

Weighted 
mean +59·30 +51·93 +59 ·75 + 111 ·68 +96·77 +84·10 +88· 10 

v. - 6·90 -10·50 -10· 04 - 16 ·95 -23·11 -25·24 -26·50 
vd - ·09 - ·28 - ·27 - ·18 - ·22 - ·23 - ·18 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity +52·0 +40·9 +49·2 +94 ·3 +73·2 +58·4 +61·1 

4059 4069 4088 4101 4115 4119 4133 
À 

Ve!. \Vt. Ve!. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4861 +70·9 ;. +104·8 .i +105·2 l + 95·9 l +64·9 l +94·2 1 +110·6 1 
8 • • 2 

4340 72·4 l 92·4 3 103·9 i 99·0 1 109·9 t 107·0 4 100·7 1 4 • 2 

4101 +67·5 1 + 79·8 l. + 96·0 1 +113·7 i 100·0 !. +93·8 l. + 99·2 A 
8 • 8 . 8 8 

3970 . . . . . . . . . . . . . . . . +75·9 )_ . . . . . . . . .... ... .. ... . . . . . . . . . . . . .... . . . . . . . . ''' . ....... 8 

\\' ri!.!;h1cd 
rnC'an +70 ·80 +92·36 +103·31 +100·93 + 100·02 +102·67 +103·63 

v. -27·97 -28·14 - 28·55 - 29·00 - 29·11 - 29·31 - 29 ·60 

v" - ·23 - ·23 - ·14 - ·20 - ·19 - ·21 - ·18 
' Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
\' C'locity +~2 3 + ll3·7 +74·3 + 71·4 + 70·4 + 72·9 + 73·6 

·- - ---
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MEASURES OF JI GEMINORUM-Continued 

4638 4698 4710 4719 4732 4740 4752 
À 

Vc•l. Wt. Ve!. \H . Vcl. Wl. Vcl. \Vt .. Vel. Wt. Yel. Wl. Vcl. Wt. 
----- - ----

4861 +34·8 ) +48·G 1 +55·2 { +56·1 1 +67·6 1 +82·1 1 +63·1 1 

• i • • 4 • 
4340 40· l ' 42·3 1 59·2 ? fi3·3 ~ 61·7 ~ 73·0 ' 82·1 .l . 2 . ' 2 

4101 +34·6 t +13·5 ) +76·4 1 +36·3 î +59·5 i 80·0 1 +65·9 ) . • 8 ' 8 

3970 . . . . . . . . . . +61·9 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . . • . ... .... . . . . 

Wl'iJJ;hlPd 
llH'Hll + 37·9.J. + :3!i·G5 + G0 ·51 + fj(J-.16 + G2· ·1·1 + n-s:1 + 7,1.:rn 

v(I + 28·86 + l\J ·G9 + 12·24 + 10 ·80 + l · 15 + l ·07 - 5·7(} 

V" - ·02 - · 14 - ·21 - ·14 - ·11 - · 11 - · 14 
Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Vclocity + 66 ·5 + 55·9 + . 72·3 + 60· + 63·4 + 74·5 + 68·2 

4763 4782 4794 4803 4813 4821 4 36 
À 

Ve!. · Wt. Vcl. Wt. Ve!. Wt. Ve!. \Vl. Vcl. \Vt. Ve!. Wl. Vcl. \\'t . 

4861 +88·3 l +83·3 \ +93·9 ) +109·2 +23·0 }. +102·0 { • . . . . . . . . . .. 2 4 

4340 66·2 ~ 78·9 ' + 79 ·4 3 90·0 1 67·3 46·1 1 94·2 ~-• • 2 

4101 45·0 t +74·2 î +67·3 .1. 80·3 1 53·5 +48·8 1 + 92·1 1 
2 • • • 

3970 +73·3 1 +52· 7 .1 +56 ·9 . . . . . . . . . . . ...... . .. . . . . • . . . . . . . . . . . . . . . . . . . . . . . • 
W Pighted 

mcan +65·52 +78· 07 +74·56 +85· lO +67 ·(:i9 +4 HJO -Hlli·:H 
v. - 7·30 - 8·33 -10·32 - 11 ·79 -14·64 -15·09 -21 ·\J!J 
v,, - · 18 - ·18 - · 11 - ·18 - ·21 - · 18 - ·18 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity +57 ·8 +69·3 +63·8 +n-8 +52 ·6 +25·5 +72·9 

4841 4872 4883 4886 4903 4907 ,rn1.ï 
À 

Ve!. Wt. Ve!. Wt . Ve!. Wt. Ve!. Wt. Ve!. \\'t. \'cl. \\' t. \'cl. 
" t. 

4861 +99·3 ~ + 84·0 1 +123·0 ! +83 ·0 t +98 ·3 .!. +115·2 1 + 70·0 • • • • 
4340 80·0 1 101·3 1 92·3 ~ 8.5· 7 ) . 88·5 1 113 ·1 ~ 98·7 2 '! 

4101 +85· l l + 67·2 t + 78·0 1 +93 ·1 l +97 ·0 J. ' 95·4 1 100·7 4 li 8 • T 2 

3970 ... . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . ... . . . . . . . . . . . . . ' ... ' . . . . . +101 ·6 

\Ycightcd 
mean +84·07 + 92 ·73 + 9.5·0:~ + 86 ·.50 + 93·08 + 106·44 + n.5 ·O~l 

v. -22·32 - 27·93 - 28·98 - 29·06 - 29·6'! - 29·72 - 29 ·7Ï 
vd - · ll - ·28 - ·28 - ·23 - ·21 - ·21 - ·21 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·2~ 

Radial 
Velocity +61·4 + 64·2 + 65·5 + 56·9 + 63·0 + 76 ·2 + 64·8 
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MEASURES OF v GEMINORUi\1- Contimml 

4924 4933 4940 4965 4976 5285 5311 

À 

Ve\. Wt. Vcl. Wt. Vel. Wt. Vel. Wt. Vcl. Wt. Ve!. Wt . Vcl. Wt. 

·1861 +76 ·2 1 + 2· 7 1 +116·0 J +81 ·\J 1 + 7 .~·S ) +3:i·6 1 + 9*· :3 l 

• 'i • .. • • 1 

4340 83·8 1 95·1 1 106·5 1 87·9 ~ 81-!) l 71 ·4 1 6:!·6 1 

2 z 2 

4101 +79·4 .l 95 ·!) 1 110·4 1 91· 4 J. +100 ·8 l +47·6 1 JS· 4 1 

8 • 2 • • • • 
3970 .. + 99 ·4 -~ + 74 ·9 1 +81· 3 J +50 ·0 l . . . . . . . . .... • • • . . . . . . . . . . . . ........ ... ~ • 

Weightcd 
mean + 8 1 ·OO + !)2 ·6.j + 104 ·71 + 86 ·5-1 + 8-H).'i + 5ü·OO + ().)· f) 8 

v .. - 2\J ·72 - 2!) ·45 - 2s .m; - 27·1!) - 20 .:m + 2 ·78 - ü·7 L 

v,, - . "},7 - ·23 - · 18 - ·21 - ·23 - ·25 - ·>-· - · ) 

Curv. - ·28 - ·28 - ·2 - ·2 - ·28 - ·28 - ·28 

Radial 
Velocity + 50·7 + 62·7 + 75·3 + 53 : + 5 ·1 + 58·2 + 58·3 

' 

5315 533!) 5350 5356 5362 5372 5387 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4861 . . . . . . . . +55·6 l. . . . . . . . . +82 ·2 t . . . . . . . . . . . . . .. . .. .. . . . . . . . . • . . . . . ..... . . . . . . 
4340 +71 ·9 A 80 ·6 1 +61·2 ~ +62 ·7 A 79 ·9 ! +74·9 i +81 ·2 1 • 2 • 
4101 79 .7 ! 84 ·0 l. +68 ·5 t +76 ·8 J. + 77 ·3 !. +81 ·0 ! +77·5 t • • • 
3970 +73 ·5 .l + 77·2 !. • • . . . . . . . . . .. . . . . . . . . . .... . . . . . . . . . . . . . . . . . .. . . . . . . .. . .... . .. . 

\Yeighted 
rnean + 74·80 + 75· 60 + 63 ·63 + 66 ·22 + 7!) ·82 + 77 ·36 + 79· 66 

v. - 8· 6!) - 18 ·88 - 20 ·03 - 21 ·53 - 22·26 - 23· !) - 2.5· 62 

vd - ·18 - ·25 - ·20 - ·17 - ·18 - · 16 - ·14 

Curv. - ·28 - ·28 - ·28 - ·2 - ·28 - ·2 - ·2 

Radial 
Vclocity + 65 ·6 + 56 ·2 + 43 · 1 + 44·2 + 57 · 1 + 53· 1 + 53· 6 

5394 5409 5418 5429 5447 5456 5469 

À 

Vel. Wt . Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt . Vel. Wt. Vel. Wt. 

4861 +82 ·1 + 76 ·5 + 106·2 J. + 98·2 1 +81 ·4 !. + 3·3 t +85 ·1 l. 
• • • • 

-1340 87· 0 95·5 84 ·9 ~ 88· 6 ~ 60·0 ! 2 ·2 1. 80 ·5 .l • • 
4101 +85· 4 + 93 ·4 + 78 ·8 ~ +84·2 ) _ +72·6 t +89 ·9 1 + 91·1 t • • • 

Weigh ted 
me an + 85· 14 + 90 ·86 + 8· 70 + 89 ·90 + 68·50 + 83· 96 + 85 ·57 

Y. - 25·89 - 26 ·85 - 2 ·22 - 2 ·81 - 29 · 12 - 2 9 - 2 · 16 

v" - ·2;j - · l - ·25 - ·27 - ·25 - ·25 - ·2 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·2 - ·2 

Rad ial 
Velocity + 58 ·7 + 63 ·5 + 60·0 + 60 · .5 + 38·9 + 54 ·5 + 56· 
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MEASURES OF v GEMINORUM-Concfoded 

5496 5851 5866 5895 5923 5940 7482 
>-

Vel. WL. Vel. \Nt. Vel. Wt. Vel. Wt. Vel. Wt. Vcl. WL. Vel. Wt. 
--

4861 +SG ·l 1 +53·2 À +58·1 1 +5!HJ 1 +füH + 12·2 1 

' ........ . . 8 ' 8 2 

-J::l40 8l·4 " +19·3 45·6 .1 56·7 ) +59·1 1 G0·6 15·7 ' • • 2 ' 2 

4101 +74·1 1 +3!H; +54·2 1 +65·5 1 +GO·O + 4·G 1 

' ' 2 ........ . . . . • 

Wei1d1led 
rnean + 80· 8 + 29.45 + 50·56 + G0·50 + 59.37 + GO·H + 12·08 

V. - 26·83 + 2·37 - 2·33 - 12·97 - 21·09 - 23·16 - 8·7-l 
vd - ·23 - ·20 - ·10 - · 14 - ·21) - · ll + ·OO 

Curv. - ·28 - ·28 - ·28 - ·28 ~ ·28 - ·28 - ·28 

Rudi al 
Vclocily + 53·5 + 31 ·3 + 47·8 + 47·1 + 37·8 + 36·9 + 3·2 

8701 8702 8708 8710 8712 8713 8714 
À 

Vel. Wt. Vel. Wt. Vel. Wt. Vcl. Wl. Vel. Wt. Yd. \\'t. Ve!. \\'L. 

4861 +76·1 + 76·4 +85·2 +û3 · 1 .1 +61·9 1 +~J3·8 +76·7 2 2 

4340 41·0 62·1 48·6 52·0 .'! 1)2·4 3 33·4 3:) ·7 • • 
4101 +56·8 +50·8 +44·4 +45·1 l +53· 7 ~ +56 ·7 +63·0 • 

Weighted 
mcan + 50·98 + 62 ·85 + 55·08 + 54.55 + 55 ·50 + 54 ·32 + 57.55 

v. - 12·81 - 14·26 - 17·35 - 21·32 - 22 ·04 - 23·43 - 23·43 
vd - ·06 - ·09 - ·02 + ·04 ·OO - ·13 - ·21 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Rndial 
Velocity + 37·8 + 48·2 + 37.4 + 33·0 + 33·2 + 30·5 + 33·û 
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Observatory 

Ycrk!'S . .................. ........ .. . 

" 
" 

Ottawa ....... . ............... . .. ... . 

" 
" 
" 

" 

GROUPED VELOCITŒ ' 

Epoch 

l!)();J.!)5 

1906· 16 
1!)08·07 
1909·00 
1910·97 
1911 ·95 
1913·13 
1914·05 
1916· 18 
1919·09 

Number of 
Pintes 

2 
1 
1 
1 

22 
26 
17 

5 
6 
7 

Yclocity 

+27·5 
6· 

15· 
20· 
70·0 
63·9 
55·6 
40·1 
14·9 

+36·0 

0-C 

-L 
-12 
+ 3 
- 6 
+ 0·4 
- 3·0 
+ '2·7 

O·O 
O·O 
O·O 

These velocities are plotted on the accompanying graph, in which the curve shown 
represents the following elements. The curve was obtained graphically with only a 
few trials and no attempt has been made to improve the elements by a least-squares 
solution. 

PROVISIO AL ELEMENTS 

p 9·6 years 
e ·20 
w 285° 

'Y +38·45 km. 
K 30·0 km. 
T 1909·75 

a sin i = 1,417,000,000 km. 

The general character of the spectrun.1 would seem to bear out this long-period varia
tion. The spectrum of the star which gives the fairly sharp lines whose measures are 
here recorded, and which may be called component 1, would seem to overlie that of one 
(component 2) consisting of faint and very broad bands, so broa<l in fact that they were 
never separated from the other. When the velocitie for component 1 were at their 
maximum around 1911, the spectral lines were nearly at the extreme red edge of the 
broad bands corresponding to component 2. The minimum is not so well recorded, but 
apparently at that time there is more of the band showing to the red tban to the violet . 
. \.t intermediate points the principal lines are more nearly central on the bands. Minor 
\'ariations, due possibly to the third component of the triple y tem, who e period is 
a:'l yet undetermincd , complicate matt.ers but the foregoing, while given with a certain 
amount of reservc, seerns to describe the general charactcr of the . pectrwn. It i hoped 
to follow the Rtar from time to time to more definitely determine the elements. 

Dominion Observatory 
Ottawa 

FPhrnary, 191 U. 
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MEASURES OF RADIAL VELOCITY OF 23 COM~ BERENICES, o SERPENTIS 

AND X SERPENT-I 

BY "\Y. E . HARPER, l\I.A. 

MEASURES OF RADIAL VELOCITY OF 23 COM~ BERENICES 

(1900, a= 12" 29m.9, o = + 23° 11', mag. 4·78, type A) 

This star was announced a spectroscopie binary by Lee, in the Astrophysical Journal, 
XXXII, p. 304, from 5 plates, in which 3 of the plates showed complexities of the line.s. 
Later, Professer 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-Reven 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 X 4481 and the iron line at X 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 Jo. 211, used - 20 km. per 
sec. from ihe 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 À 4481 and À 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 À 4481 line is quite faint , while À 4549 disappears 
altogether. )1 .. t other times, presumably when . the spectra are superposed, these nre 
narrow, well-defined lines. Practically all the plates h::we been measured twic<>. 

The curve of velocity-frequ:-~ncy suggests a binary in which the probable er ror of 
mea:-;uremC'nt is from one-third .to one-half the total range of variation ( ~ee Young, 
R.A..S.C. Journal, X, page 366). Higher dispersion than one-pri1:;m and the use of füw
grained plates, which gi\·e better lines for measurement , are neces:-;ary for a surcessful 
effort to get its orbit. 

1Hi7l2- 1 
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SUMMARY OF MEASU;l:ŒS OF 23 COM~ 

Plate Plate Date 
. 

Julian Day Yelocity Re marks n 
i 

1908 
1491 S. 27 April 15 2,418 ,047·767 -23·9 5 

1911 
4073 S. 27 Mar. 7 2,419,103 ·774 -25·G 1 4481 dependable. 
4095 S. 27 cc 10 106·883 -10·0 4 
4131 S. 27 cc 18 114·711 -12 ·0 4 sl. underexpose<l, linos fu:rny. 
4148 S. 27 cc 28 124 ·843 - 4·9 ·3 4481 not strong. 
4165 S. 27 April 3 130·805 -27 ·8 3 sl. undereÀ'JlOSed, lines fair. 
4191 S. 27 cc 11 138·789 -19·3 4 4481 suggests clo e double. 
4198 S.27 cc 17 144·705 -20·2 4 
4217 S. 27 " 19 146 ·758 - 18·7 3 poor agreement. 
4223 S. 27 cc 20 147·748 -24·4 4 lines fair, but K not accordanL. 
4259 S. 27 " 25 152·725 -33·0 3 lines good. 
4356 S. 27 June 196·571 -19·0 4 lines good. 

1912 
4785 S. 30 Jan. 12 414 ·934 - 6·5 3 poor plat~. 

4811 S.30 cc 19 421·968 -14·6 3 
4816 S. 30 cc 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 cc 28 461·889 -14·0 2 
4877 S. 30 Mar. 10 472·816 -21·0 3 4481 faint, yet r~liable . 
4889 S. 30 cc 13 475·812 -29·5 4 4481 faint, K suspicious double. 
4897 R. 30 cc 18 480 ·821 - ; ·3 3 si. underexposed. 
4910 S. 30 " 22 484·779 -16·5 3 fair. 
4918 S. 30 " 25 487·787 -29·4 2 4481 and K d~pendable . 
4926 S.30 cc 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 S. 30 April 3 496 ·771 -30·3 4 only fair, poor agreement. 
4943 S. 30 cc 8 501 ·701 - 7.3 3 K -42 · O, real difference. 
4949 S. 30 " 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 cc 19 512·731 -12·3 3 fair. 
4972 S. 30 cc 20 513·699 -29 ·2 1 K alone dependable. 
4979 S. 30 cc 23 516·730 -20 ·8 4 lines little fuzzy . 
4987 S. 30 cc 27 520·725 -11·8 3 fair plate. 
4995 S. 30 cc 30 523·753 -10·8 4 plate not th~ best. 
5000 S. 30 May 2 525·702 -16·9 3 not very dependable. 
5017 S. 30 cc 15 538·632 -15·3 2 not very dependablc. 
ii026 S. 23 cc 31 554·619 - 10 ·4 4 excellent agreement. 
i)034 S. 23 June 6 . 'i60·597 -24·2 1 underexposed . 
.5040 S. 23 cc 7 561·670 - 1·8 4 good. 
.">044 S. 30 cc 12 566·600 - 8·2 4 fair lines, poor agreement. 
. )053 S. 23 " 17 571·622 -26· 0 2 several metallic lines, K broadcned . 
.')0.'iï R. 23 cc 18 .572·671 ± O·O 1 4481 very sbarp ; 4549 broad and -40. 
.">Oû l H. 23 cc 21 575 ·619 - 5 ·8 1 4481 good; 4549 narrow but -40. 
:)063 H. 23 " 24 57l3·607 - 14· 4 1 underexposcd. 
.)06ï l'i . 23 cc ? - 579·632 - 3.4 2 underell.'JlOSed. 4481, 4549 agree. _,) 

:i077 S. 23 cc 27 581 ·604 -24·8 2 4481, 4549 sharp . 
.ï08;) H. 23 July 2 586·606 - 5·4 3 underexposed but fair lines. 
;;10.) S. 2:l " 1() 600·591 -14·0 3 samc as 5085. 

H!l3 
.ï:H:l H. 27 FPb. ;~ ~02·897 + 0·1 4 fair. 
.):35:! R. 27 " ü 80.) ·892 + 2·6 ;3 fair. 
.):l6G 1-\. 27 cc 12 811 ·888 -21 ·7 3 si. undercxposcd . 
i):373 1-\. 27 " li Rl6·771 -22· 1 ;j lin es si. fuzzy . 
;,:l8() ~ - 27 " rn :-; l ï . 740 . - 20·2 4 not hest ri.grcPmen t. 
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SUMMARY OF MEASURES OF 23 COMtE-Concluded 

Plate Plate Date Julian Day Velocity n Remarks 

1913 
5389 S.27 Feb. 23 2,419,822·758 -13·3 5 fairly narrow lines. 
5399 S. 27 " 24 823·832 -16·4 4 fair plate. 
5403 S.27 " 25 824·785 -15·2 4 poor lines, tempr. change. 
5404 S. 27 " 25 824·833 -21·1 4 4481 ill-defined. 
5411 S.27 " 28 827·734 -24·3 4 4481 .fairly sharp . 
5422 S.27 Mar. 7 834·811 - 4·1 3 barely trace 4481, 4549. 
5440 S.27 " 17 844·725 -11·6 5 4481, 4549 no contrast. 
5442 S. 27 April 1 859·772 -22·4 4 4481 foint. 
5449 S. 27 " 7 865·687 -20·5 4 K ill-defined. 
5458 S. 27 " 9 867·673 -24·0 4 fair, ag~eement not best. 
5464 S. 27 " 13 871·722 -20·4 4 agreement poor, 4481 sharp. 
5471 S. 27 " 14 872·694 -13·1 4 all lines distinct. 
5477 S.27 " 15 873·759 - 4.9 4 poor plate. 
5481 S.27 " 16 874·668 -18·2 4 4481 and K sl. fuzzy. 
5491 S. 27 " 17 . 875·691 - 9·4 3 4481 fair but poor agreement. 
5493 S. 27 " 20 878·658 -17·6 5 only fair . 
5505 S.27 " 24 882·603 -18·9 5 4481, 4509 narrow, distinct. 
5515 S.27 " 29 887·768 -30·9 4 4481, 4549 ill-defined. 
5519 S. 27 " 30 888·749 - 9.3 3 fair lines. 
5523 S. 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 S. 27 " 7 895·604 -15·5 3 ail fairly definite. 
5555 S.27 " 25 913·646 -12·8 2 4481 fair, others uncertain. 
5558 S. 27 " 29 917·585 + 6·8 3 4481 best, alone gives -2. 
5586 S. 27 June 16 2,419,935·598 -26·0 2 . 
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1491 4073 4095 4131 4148 4165 4191 
h 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549 -27·8 .! . . . . . . . . - 8·4 .l - 5.3 t -30·7 .! -29·2 .! • .... • . ....... . . . . • 2 

4481 13·6 1 -30·8 1 20·3 lt 13·3 .! ..... .. . 8·0 .l - 8·0 1 • . . • 
4340 12·5 ! ...... . . . . . . 10·0 .! 8·8 .! - 1·4 . ....... . . . . -12·4 l. 

2 • 2 

4101 0·3 1 - 1·2 · 2 . . . . . . . . . . . . ........ . ....... . . . . . ....... . ... . . . . . . . . . . . . 
3933 - 4·0 1 - 8·1 1 -30 ·3 t + 1·4 1 -46·2 l. + 4·2 1 . . . . . . . . . . . . 2 • 

Weighted 
mean - 10·83 - 30 ·83 - 13·57 - 12· 15 + 0·02 - 20·16 - 8·20 

Va - 12·60 + 5·46 + 4·01 + 0·32 - 4·42 - 7·13 - 10·62 
Va - ·19 ·OO - ·20 + ·09 - ·21 - ·19 - ·20 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 23·9 - 25·6 - 10·0 - 12 ·0 - 4.9 - 27·8 - 19·3 

4198 4217 4223 4259 4356 4785 4811 
h 

Vel. Wt . Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 
. 

4549 -14 ·3 i . . . . . . . . . . . . -23 ·3 i . . . . . . . . . . . . ........ . ... . . . . . . . . . . . . . ....... . . . . 
4481 2·.3 l. -30·5 1 -10·0 i -13·3 1 + 8 ·2 1 -26·8 i -29·4 1. • 8 2 

4340 8·7 1. + 9·6 1. -23·9 .i!. 17 ·2 i +10 ·0 lt 39·3 .l 50·0 1 
2 • • • 2 

4101 .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . ... . . . . . . - 0 ·6 ! . . .... . . . . . . . . . . . . . . .... 
3933 - 5·9 1 - 6·0 t +18·6 i -18·9 1 + 8·3 3 -28 ·4 ! -33·8 1 

• 2 

Weighted 
mean - 6 ·72 - 4·33 - 9·65 - 16 ·40 + 7·66 - 31·28 - 37.73 

Va - 13·07 - 13 ·87 - 14·27 - 16·15 - 26·30 + 25· 13 + 23·52 
Va - ·09 - ·18 - · 17 - ·14 - ·10 - ·04 - · 11 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 
----

Radial 
Velocity - 20·2 - 18·7 - 24·4 - 33·0 - 19 ·0 - 6·5 - 14 ·6 
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MEASURES OF 23 COMIE-Continued 

4816 4846 4865 4877 4889 4897 4910 
À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. VeJ. Wt. 
---

4481 -18 ·3 ; -45 ·6 ~ -18·0 i -29·5 1 -41·1 .i - 7·6 t - 4·4 ; 2 • 
4340 41·6 i 20·0 ; . . . . . . . . 15·2 .:!_ 29·5 i + 5·0 l. 11 ·8 ll . . . . • • 
4101 37·5 l. . . . . . . . . 9·6 l. . ....... . ...... . • . . . . . . . . . . . . . . . . . . . . . ... .... 2 . ... . ... 
3933 -30·4 .i -22·9 l. -26·6 i -32·3 t -41·6 À - 3 ·8 .:!_ -24·7 .:!_ • 2 2 .. .. 

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 
Va ·OO + ·03 - ·17 - ·10 - ·11 - ·13 - ·10 

Cw-v. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Rawal 
Velocity - 10·6 - 14 ·9 - 14·0 - 21 ·0 - 29·5 - 3·3 - 16 ·5 

4918 4926 4930 4936 4943 4949 4955 
À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. 

4481 + 3.9 .!. -11·5 1 -46·6 + 2·4 .!. - 5·8 j . . . . . . . . . . . . • • • . . . ..... . ... 
4340 -25 ·3 À -10·4 .l. 8·1 .l. 9·6 3·2 .:!_ 29·4 .l. 

2 2 • • . . . . . . . . . . . . l 

4101 + 2·7 .l. 18 ·8 + 2·1 1 . . . . . . . . . . . . • . . . . . . . . . . . . 2 . . . . . . . . . ... . ....... . . .. 
3933 -26 ·5 1 -22·0 1 -23·9 i -11·8 . . . . . . . . ... . -16·2 l i - 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 - 7.49 - 9·66 - 10·98 - 11·38 
Va - · 11 - ·14 - ·05 - ·12 - ·04 - ·18 - ·13 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 29·4 - 18·4 - 24·7 - 30·3 - 7.3 - 27·7 - 20·8 
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MEASURES OF 23 COM.tE-Continued 

4968 4972 4979 4987 4995 5000 5017 
), 

Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. 

4549 . . . . . . . . . . . . ........ . ... -11·5 ! . . ...... . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . 
4481 -11 ·1 .i -14·3 ! + 9·8 11. +14·2 .l -12·0 ! +18·6 .l ........ . . . . • • 2 

4340 + 3·0 l. . . . . . . . . . . . . +19 ·9 l. - 1·7 ! +16·3 t + 0·3 .l • • • . ....... . . . . 
4101 . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ... . ....... . ... - 6·0 1. . ....... . . . . . . . . . . . . . . . . • 
3933 + 6·6 J. -14·2 1 - 1·9 11. + 7·0 11. + 2·9 i +10·7 1 - 3 .3 ! • • • 

Weighted 
mean + 2·34 - 14·20 - 4 ·65 + 5·85 + 7 ·90 + 2·40 + 7 ·65 

Va - 14·21 - 14.·59 - 15·73 - 17·18 - 18·19 - 18·86 - 22·55 
và - ·13 - ·10 - ·15 - ·16 - ·21 - ·14 - ·09 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 12·3 - 29·2 - 20·8 - 11·8 - 10 ·8 - 16 ·9 - 15·3 

5026 5034 5040 5044 5053 5057 5061 
), 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4481 +15·3 1 + 2·5 i +29 ·0 1 +38·2 ! + 2·9 1 +27·6 1! +21 ·4 1 
4340 16 ·2 1 . . . . . . . . . . . . 25·9 l. 17 ·7 t - 3·2 i . ....... . . . . . . . . . .. . . . . . • 
4101 16 ·3 ! 31·4 l. 24·0 t . . . . . . . . . ... • . ....... . . . . . . . .. . . . . ... . ....... . .. . 
3933 +15·2 l! . . . . . . . . . . . . +17·6 1 + 5·0 i . ....... . ... . . . .. . . . . . . . . . . .. . .. . ... 

Weighted 
mean + 15·61 + 2·50 + 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 
và - ·13 - ·13 - ·23 - ·16 - ·21 - ·28 - ·22 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 10·4 - 24·2 - 1·8 - 8·2 - 26·0 ± O·O - 5·8 
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MEASURES OF 23 COMIE-Continued 

5063 5067 5077 5085 5105 5343 5353 
À 

Vel. Wt. Vel. Wt. Vel. Wt. Val. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549 +24·7 3 - 4·0 1 +28·5 A +19·5 ! . . . . . . . . . . . . • • . ....... . . . . . ....... . ... 
4481 . +12·7 3 +22·7 i + 8·3 1 16·9 li 5·1 1 -21·0 t -13·7 1 • 4340 . . . . . . . . . . . . . . . . . . . . . . . . .... . ... . . . . . . . . . . . . . ... . . . . . . . . . . .. 0·4 i 6·8 i 
4101 . . . . . . .. .. . . . . . . . . . . . . . . ........ . . . . . . . . . . . . . ... . .... . .. . ... 24·4 ! . ...... . . . . . 
3933 . . . ... .. . . . . . ....... . . . . . . . . . . . . . . . . +20·7 ! +12 ·0 ! -35·6 ! -23·6 _;i • 

Waightecl 
mean + 12·70 + 23·70 + 2·15 + 21·15 + 10·42 - 18· 13 - 14·60 

Va - 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 
Velocity - 14·4 - 3.4 - 24·8 - 5·4 - 14·0 + 0·1 + 2·6 

5366 5375 5386 5389 5399 5403 5404 
À 

Vel. Wt . Vel. Wt. Vel. Wt . Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. 

4549 . . . . . . . . -53·6 _;i -34·0 ! -19·2 ! -22·6 1. . . . . . . . . .... -35·4 .1. .... • • • 
4481 -23·2 ! 18·9 ! 44·3 A 14·0 1 29·4 '· -10·7 1. 34·0 .1. • • • • 
4340 38·5 t 49·8 .1. 19·2 1 40·6 ! 26·6 1. 25·0 A 21 ·4 i • • • 
4101 21·2 ! 7.3 .1. . . . . . . . . 27·7 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 
3933 -42·4 1 -32·0 _;i -30·5 .il. -34·1 3 -23·3 ! -34·1 ! -35·6 i • • • 

Weighted 
mean - 36·60 - 35·16 - 32·85 - 23·77 - 26·23 - 24·77 - 30·50 

Va + 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 - 21 ·1 
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MEASURES OF 23 COM2E-Continued 

-

5411 5422 5440 5442 5449 5458 5464 
À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549 -30·0 l. . . . . . . . . .... - 1·6 t ........ . . . . . . . . . . . . . . . . -10 ·7 l. . ....... • • . ... 
4481 35·5 1 1·9 ! -20 ·7 ! -15·6 1 -18·9 3 -27·1 i . . . . . . . . . . . . .. 
4340 31·6 l. - 4·2 t 10·5 1 19·2 l - 8·5 l. + 7· 6 ! - 2·5 t • • 
4101 14 ·2 t 27·4 l. 9·2 î + 2·6 !. . . . . . . . . - l·l .!. . . . . . . . . .... • • .... • 
3933 -29·1 t -10·3 .a. -22·0 A -14·3 A -10·0 t -26·8 A + 6·0 t • • • • 

Weighted 
mean - 32·40 - 8·92 - 11·87 - 15·57 - 11·00 - 14·71 - 8·40 

v. + 8·42 + 5·16 + 0 ·50 - 6·49 - 9·19 - 9·98 - 11·67 
Vd ·OO - ·09 + ·04 - ·11 ·OO + ·02 - ·09 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 24.3 - 4·1 - 11 ·6 - 22 ·4 - 20·5 - 24·0 - 20·4 

5471 5477 5481 5491 5493 5505 5515 -À 

Vel. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. 

4549 - 1·7 1 + 7.7 l. . . . . . . . . +10·0 i +15·7 t + 9·3 1 • . . . . . ....... . . . . 
4481 + 1·6 1 ·+24·9 t - 1·9 ! - 8·5 A - 7.4 ! -10·3 t - 0·5 t • 
4340 + 4·1 l. -12·4 t -12·1 A +20·4 l. + 1·4 t + 5.9 t -13·7 ! • • 2 

4101 . . . . . . . . . . . . . . . . . . . . . . . . - 0·5 l. . . . . . . . . . . . . -21·1 ! - 0·8 t + 1·1 t • 
3933 - 5 .9 1 +10·4 1 + ·07 t ........ . . . . + 5·2 ! -26·1 ! -24·8 1 

Weighted 
mean - 0·70 + 8·09 - 4·90 + 4·27 - 2·84 - 2·72 - 12·56 

v. - 12·09 - 12·53 - 12 ·97 - 13·35 - 14·47 - 15·95 - 17·80 
Vd - ·04 - ·16 ·OO - ·07 ·OO + ·02 - ·22 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 13 ·1 - 4.9 - 18·2 - 9·4 - 17 ·6 - 18·9 - 30·9 
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5519 
>-

Vel. Wt. 

4549 +14·3 1 
4481 7·1 1 
4340 . . . . . . . . . . . . 
4101 . . . . . . . . 
3933 + 6·7 1 

Weighted .. 
mean + 9.37 

Va - 18· 17 
vd - ·21 

Curv. - ·28 

Radial 
Velocity - 9.3 

Dominion Observatory 

Ottawa 

April, 1919. 

MEASURES OF 23 COMJE.--Concluded 

5523 5529 5538 5555 5558 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

- 4.5 1 - 1·8 ! +10 ·6 ;[ . . . . . . . . • . . . . . . . . . . . . . . . . 
- 0·6 ! + 3·0 1! 2·2 i +18·0 i -t23·3 1 
- 2·9 ! -27·8 ! . . . . . . . . - 5·0 l. 48·0 3 . . . . • .. 
+ 4·2 ! . . . . . . . . . . . . . . . . . . . . . . . . ....... . . ... . . . . . . . . . . .. 
-10·5 ! . . . . . . . . . . . . + 2·6 i ........ .... +27·5 ! 

- 3·13 - 4·12 + 5·15 + 12·25 + 32·47 
- 18·54 - 18·76 - 20·36 - 24·61 --' 25·25 
+ ·04 + ·02 ·OO - ·14 - ·09 
- ·28 - ·28 - ·28 - ·28 - ·28 

- 21 ·9 - 23·1 - 15·5 - 12·8 + 6·8 

297 

5586 

Vel. Wt. 

O·O ! 
+ 2·0 ;[ • 

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

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

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

+ 1·20 
- 26·75 
- ·18 
- ·28 

- 26·0 
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MEASURES OF RADIAL VELOCITY OF o SERPENTIS 

BY W. E. HARPER, M.A. 

(190Q, a= 15h 30m·O, o = + 10° 53', mag. 4·23, type A5) 

This star was announced a spectroscopie 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-considering the mean of the measures on each-is from - 26 
to - 52 km. per second. 

Forty-three plates were made here wîth the single-prism spectrograph, mostly in the 
year 1913, as given in 'the accompanying table of measures. The spec'trum is characterized 
by intensely strong H and K lines of calcium, 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 ôut. 

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. 

LI ES USED II 5 SERPENTIS 

R esidual Residual 
À n À n 

Num. Alg. Num. Alg. 

4549 ·766 . ..... . ..... . . 30 11 ·4 + 7.4 4250 ·616. : ..... .. . 3 12 ·8 + 4 ·6 
4534·139 . . . . . .. . ... . .. 6 10 ·6 + ·O 4246·996 .......... 3 6 ·9 - 6·9 
4481 ·400 . . . . . ... . .. . .. 36 9 .4 - 4·1 4233·328 ..... . .. . . 14 7 .3 - 4·6 
4443 ·976 . . . . . ..... . ... 4 9· 7 + 9.7 4227·010 ..... .. .. . 9 5·4 + 1·2 
4395·286 . ... . . . . . .. . . . 7 14 ·4 + 14· 4 4198·494 . .. . . ..... 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 8· 2 - l·l 4063·756 ..... . .... 10 15·7 + 1·6 
4325·939 . ..... .... . . . . 20 ·8 + 2 ·8 4045 ·975 . . ... . .... 25 6·3 + 2·9 
4289·915 .... . ......... 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 ô SERPENTIS 

Plate Date Julian Date n Wt. Vel. Remarks 

1913 
5344 ....................... Feb. 3 2,419,802. 944 8 4 -52 
5355 ....................... " ü 805·961 6 3 42 
5367 . . ..... . ............... " 12 811·935 10 5 38 
5379 ............... . ....... " 17 . 816·882 8 4 38 
5401 . . .................. . .. " 24 823·923 8 4 39 
5406 ......... .. ............ " 25 824·913 6 2 48 underexposed. 
5424 ..... . .... . ........... . Mar. 7 834·896 5 2 40 underexposed. 
5444 ............... . . .. . .. . April 1 859·857 8 4 40 
5462 ...... . ....... . ........ " 9 867·790 4 2 62 poor plate. 
5466 ... . . . . ............ . . . . " 13 871·814 3 2 59 only fair. 
5475 ...... . ........ . ....... " 14 872·805 7 4 54 
5479 ................ .. ..... " 15 873·834 7 3 52 
5485 . . ........... .. ... ' . . .. " 16 874·804 9 4 46 
5495 .. .. ........... . .. . .... " 20 878·753 7 4 53 
5501 ....... . . ... ........... " 23 881·753 5 2 52 underexposed. 
5509 ....................... " 24 882·724 4 2 48 
5513 . .... . .... . ............ " 25 883·808 4 2 29 poor plate. 
5517 ..... . ........ . .... .. .. " 29 887·847 6 3 50 
5521 ..................... .. " 30 888·833 8 4 53 
5527 ....................... May 1 889·708 7 3 48 
5533 . . ........... . . . .. . .. .. " 2 890·744 8 3 48 underexposed. 
5542 ....................... " 7 895·734 

. 
6 3 54 

5547 ........ . .. . .. . .. . ..... " 11 899·801 4 2 39 poor plate. 
5553 ............... . ....... " 14 902·816 10 5 50 
5557 .. ... . .... ..... . .... . .. " 25 913·744 7 3 45 
5562 ....................... " 29 917·708 7 3 44 
5565 .................. .. ... June 4 923·748 5 3 38 underexposed. 
5571 ......... " 8 927·707 8 4 42 .............. 
5575 ..... . ..... ............ " 9 928·675 8 4 42 
5582 . . .. . . .. . .. . .. . ........ " 13 932·687 8 3 37 underexposed. 
5588 .... . ................. . " 16 935·690 5 3 42 
5594 ...... ..... .. . . . ....... " 18 937·692 6 3 38 narrow spectrum. 
5596 .... " 20 939·702 2 1 25 very poor plate. ................... 
5597 . .. . . ........ .. ... ..... " 23 942·755 9 4 39 fuzzy lines. 
5605 ......... . ....... .. .... July 2 951·651 4 2 51 vcry poor plate. 
5608 ................ . . .. ... " 7 956·676 6 3 43 
5619 ................. . " 14 963·659 7 3 42 fuzzy lines . .... . 
5631. .. . .... .............. . " ?" 974·619 5 2 38 narrow spectrum. -<> 
5638 .. ... ........ . .. .. .... . " 30 979·591 6 3 42 
5644 . ... . . ......... ..... . .. Aug. 6 2,419 ,986·584 8 4 -41 

1914 
5961 .... ....... ......... .. . Feb. 23 2,420, 187 ·862 10 4 -28 
6234 ........ . ......... ..... July 30 344·560 7 3 -52 narrow slit. 

1915 
6803 .......... . . . . . . . . .. . .. Feb. 18 547·881 10 5 -31 excellent plate. 
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5344 5355 5367 5379 5401 5406 5424 

4549 . . . . . . . . . . . . -65·1 ! -58·9 t -67·7 ! ..... ....... .................. .. .. .. 
4481 -83·9 i 76·0 ! 59·5 ! 70·0 ! -59·2 t . . . . . . . . . . . . -55·4 i 
4395 .. . . .. .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . 55·5 ! . . . . . . . . . . . . -7.9·3 t ........... . 
4375 .. . .. . . . . . .. . .. . . . . . .. . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . 67·7 i ........... . 
4352 . . . . . . . . . . . . . . . . . . . . . . . . 80 . 1 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
4340 77·2 i 68·1 ! 59·2 i 49·9 t 61·3 i 73·4 i 57·5 t 
4325 81 . 2 i .. . . . . . . .. .. 50. 4 ! 72 . 3 t . . . . . .. . . . . . 77 . 2 i . . . . . .. . . ... 
4271 75·4 t . . . .. . .. .. .. .. .. . . . . . .. . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 66·3 t 
4233 . . . . . . . . . . . . 59·6 ! .. . .. .. . . . .. 72·5 t . . . .. . . . . .. . 60 ·7 t 62·0 t 
4198 . . . . . . . . . . . . . . . . .. . . .. .. . . . . . . . . . . . . . . . . . . . . .. . . 53.7 ! ........... . ...... ... .. . 
4143 90·2 ! . . . . .. . . . . . . 54·2 t . . . . .. . . . . . . 78·2 t ........ . ............ .. . 
4101 62·1 i 75·0 t 74·6 i . .. . . . .. .. . . 50·3 t ....................... . 
4063 84·7 t .. . . . . . . .. . . 67·0 ! . . . . . . .. .. .. 83 ·2 t ....................... . 
4045 -86·9 t .. . . . . . . .. .. 60·0 1 68· 1 ! 81 ·6 t ....................... . 
4005 . . . . . . . . . . . . -64·4 t -71·1 1 -54·7 t -54·3 t -71·5 t -76·8 t 

Weighted 
mean 

Va 
Vd 

Curv. 

+ 
+ 

78 ·69 
26·39 

·09 
·28 

68·03 

+ 26·41 

+ ·06 
·28 

- 63·80 -
+ 26·21 + 
+ ·03 + 

·28 

63·84 - 63·82 - 71·84 62·84 
25·84 + 24·97 + 24·83 + 22·89 

·12 ·OO ·19 ·OO 
·28 ·28 ·28 ·28 

Radial 
Velocity 

4549 
4481 
4443 
4340 
4325 
4290 
4271 
4233 
4227 
4198 
4143 
4101 
4063 
4045 

Weighted 
mean 

Va 
vd 

Curv. 

Radial 
Velocity 

- 52·5 - 41·8 - 37·8 - 38·2 - 39·1 - 47·5 - 40·2 

5444 5462 5466 5475 5479 5485 5495 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. 

.. . .. . .. .. . . . .. .. . . . .. .. .. .. .. . . . . .. .. . . . .. . . . . . -52·8 t -48 ·7 ! -65·2 t 
-37·4 ! . .. .. .. .. .. -69·3 ! -58·5 i 59·4 t 56·6 t 39·3 t 

.. .. .. .. . . .. .. . . . . . . .. .. . .. . . . .. .. . . .. . . . . . . .. . . .. .. . . .. .. .. 44·8 t .......... .. 
67·4 t 75·2 i 58·6 i 51·7 t 64·7 t 66 ·3 t 

.. .. .. . . . .. . - 87 . 3 t .. .. .. . . .. .. 69 . 5 ! 45. 8 ~ 44 . 4 t 60. 3 i 
76·3 t . . .. . .. . .. .. . . .. . . .. .. .. .. .. . .. . .. . . .. .. . .. . . . . . . . .. . . .. . . .. 63·2 t 
67 ·2 ! . .. .. .. . .. .. .. . . .. . . . .. . . .. . . . . 71 ·5 t ....................... . 
63·4 ! 74.7 ·} -62·9 i . . . . . . . . .. .. .. .. .. .. .. .. 58·1 t ......... .. 

. .. . .. .. .. . " " " . . . .. 67. 5 t .. .. . . . . .. .. 44. 6 t 63. 7 t 
53·9 ! 
35·9 i .. . . .. .. . . .. .. . . . .. . . . . . 72·2 t . . .. . . . . . . .. 63·0 t -64·9 i 

. . .. . . . . . . . . . . . . . . .. .. .. .. . . .. .. .. 69·2 i ................................... . 
.. . . . . . . . . . 57·6 ~ . .. .. . . . . . .. . . . . . . . . . . 87·2 t -73·3 ! ........... . 
-50·2 i -77·7 t . . . . . . . . -61 ·7 t -61·7 ! ..................... . 

- 54·98 - 74·32 - 69·10 64·52 61 ·44 55·36 - 60·62 

+ 15 ·34 + 12 ·31 + 10 ·79 + 10 ·28 + 9·89 + 9·46 + 7.79 
· 11 + ·04 ·02 ·02 ·09 ·04 + ·05 
·28 ·28 ·28 ·28 ·28 ·28 ·28 

- 40·0 - 62·2 - 58·6 - 54·5 - 51·9 46·2 - 53·1 



MEASURES OF RADIAL VELOCITY OF o SERPENTIS 301 

MEASURES OF o SERPENTIS-Continued 

5501 5509 5513 5517 5521 5527 5533 
À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549 -39·7 i -66·9 i -39·2 ! -56·6 t -57·6 ! -53·9 t -37·5 t 
4534 68. 9 i . . . . . . . . . . . . 40. 4 t . . . . . . . . . . . . 56. 6 t 61 ·0 i 48. 6 i 
4481 . . .. . . . . . . . . 34·2 i 33·7 t 73·9 t . . . .. . .. .. .. 47.3 t 50 ·7 t 
4395 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64·6 ! 
4352 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 ·3 t ....................... . 
4340 57.7 i . . . . .. . . . . . . -23·5 i 48·7 t 48·1 t 60·4 ! .. ......... . 
4325 . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . .. . . . . . . . . . .. . . . . . . . .. 43 .9 ! 55·4 i 
4290 67·4 i 58·8 t . . . . . .. . . . . . 39·2 t 43·0 ! 51·2 t 46·8 t 
4233 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 · 1 t 62 . 1 t .. ' . . . . . . . . . . . . . . . . . . .. . 
4227 . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . -47 ·3 t ........ . .......................... . 
4198 . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . .. . .. . 62·4 ! -39 ·9 i ........... . 
4101 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -74 ·9 ! . ......... . ............ . 
4063 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36·6 ! 
4045 -57·4 t -59·7 ! . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . -61·3 i 

Weighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velocity 

4549 
4534 
4481 
4443 
4395 
4375 
4352 
4340 
4325 
4271 
4246 
4233 
4227 
4198 
4143 
4101 
4045 

Weighted 
rnee.n 

v. 
Vd 

Curv. 

Radial 
Velocity 

- 58·22 - 54·00 34 ·20 - 53·80 - 55·62 51 ·09 - 50·20 
+ 6·53 + 6·11 + 5·69 + 3·86 + 3 .43 + 3·00 + 2·57 

· 12 + ·09 ·09 ·17 ·14 + ·09 ·OO 
·28 ·28 ·28 ·28 ·28 ·28 ·28 

- 52·1 - 48 · 1 - 28·9 - 50·4 - 52·6 - 48·3 - 47 ·9 

5542 5547 5553 5557 5562 5565 5571 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-60·1 i -16·6 t -57·6 i -24·0 t -26 ·1 1 - 5·5 i -31 ·8 t 
. . . . . .. . . . . . . . .. . . . . . . .. 46·3 t 19·9 t 

56 . 6 t 38 . 5 t 43 . 0 t 39 . 1 t 44·2 t 35·6 ! 23·8 t 
52·3 i .......... .. ...... .... .... .. .... ..... ............ . ............ .. ... . ... . 
60·4 i ........................................................... . 

. . . . . . . . . . . . .. . . . . .. . . . . 52 . 1 t 49 . 3 t 27·5 t 

50·0 i ........... . 30· 1 t 57·3 ! 48·3 ~ 
. . . . . . . . . . . 37.5 t 62·3 ~ ....... . ............... . 

25·7 t 

22·7 1 
49·0 t 

19·6 t 

21 ·0 ~ 
48·3 
39·9 t 

1 
'i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 30·9 t . . . . . . . . . . . . . . ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . 36·2 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ....... . 

. . . . . . . . . . . . . . .. .. . . . . . . 52·7 t -37·3 t 37·9 t . . .................... .. 
-28 ·4 { 23·9 { 

-47·3 i ... . .. . ... . .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . 41·4 
. . . . . . .. . . . . -46·9 t -47·2 -40·3 t -16·9 

- 53·60 - 37·27 - 46·89 - 36·83 - 35·09 - 25·72 - 28·85 
+ 0 ·39 1·40 - 2·75 - 7 .33 - 9·01 - 11 ·36 - 12·93 

·OO ·15 ·09 · 12 ·08 · 17 ·12 
·28 ·28 ·28 ·28 ·28 ·28 ·28 

- 53·5 - 39·1 - 50·0 - 44·6 - 44·5 - 37·5 - 42·2 
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4549 
4534 
4481 
4443 
4395 
4375 
4352 
4340 
4325 
4290-
4271 
4246 
4233 
4227 , 
4198 
4101 
4063 
4045 
4005 

Weighted 
mean 

Va 
Vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF a SERPENTIS-Continued 

5575 5582 5588 5594 5597 5605 5608 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-34·1 ! -35·6 ! -38·7 l - 7 ·2 i -35 ·5 i .. .. . . .. .. .. -36·3 t 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24·2 t ........ . .............. . 

29·8 ! 25·1 t . . . . . .. . .. .. 30·5 t 24·1 ! -17 ·1 ! 11·2 ! 
.. .. .. .. .. .. .. .. . .. . .. .. .. . .. .. . .. .. 29·3 t ................... .. ............. .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 ·7 t ...... ... .............. . 

17·6 ! . .. .. .. . .. .. 7·8 ! 32·5 ! 41·6 ! 45·9 t ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21·2 t 3. 8 ! ..... ....... ........... . 

28·3 t 16·3 ! .. .. . . .. .. .. .. . .. . .. . .. . .. .. .. .. .. .. .. . . . .. . .. . . 26·1 t 
.. . .. . .. . .. . 30·4 '! .. .. .. .. .. .. .. .. . . .. .. .. 5.3 t 29·1 ! 17 ·4 t 

24·2 t ..................................... ·....... .. .. .. . .. . .. .. .. 6·3 t 
. .. .. .. . .. .. 15·7 i . 35·2 ! ...... .......... ............. . ..... . ........... . 
.. . .. . . . . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. . .. . . .. . _:26 ·7 t .......... .. 
. . . . . . . . . . . . . . . . . . . . . . . . 28·3 ! ... .. .......................................... . 
.. .. . . .. . .. . 22·3 l ........... . ....... ... ........... ............ . ........ .. . . . . 

42·3 t . . .. .. . . . .. . .. .. .. .. . .. . . . .. .. .. . . .. 14·2 t ........... .......... . .. 
18·8 ! . . . . . . . . . . . . . . . . . . . . . . . . -14·9 ! ................................... . 

. . . . . . . . . . . . 10 ·8 l ......... .... ................. .. ...... . ............ ....... . . 

.. . .. . .. . .. . .. .. . .. . . . .. -14·6 ! . . . .. .. . .. .. -11·8 t .. . .. . .. .. .. -27·6 ! 
-29·9 t -14·8 t 

- 28·12 - 21·65 - '26 ·18 21 ·42 20·69 29·70 20·82 
- 13·32 - 14·88 - 15·82 16·46 18 ·07 - 20·59 - 21·81 

·08 ·12 ·13 ·14 ·25 · 13 ·13 
·28 ·28 ·28 ·28 ·28 ·28 ·28 

- 41·8 - 36·9 - 42·4 - 38·3 - 39·3 - 50·7 - 43·0 



À 

4549 
4481 
4443 
4395 
4375 
4352 
4340 
4325 
4289 
4271 
4250 
4233 
4227 
4198 
4143 
4101 
4063 
4045 
4005 
3933 

Weighted 
mean 

Va 
Vd 

Curv. 

Radial 
Velocity 
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MEASURES OF li SERPENTIS-Concluded 

5619 5631 5638 5644 5961 6234 6803 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. 

-27·5 t .. ... .... .. . .. .. .. . . -31·3 t 
14 ·6 t 
33·3 t 

-46·4 t -20·2 ! ........... . 
20·0 t ........... .... ...... . . . 34·2 t 3.7 t -27 ·5 ! 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56·9 t ....... ............. ... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4·0 t ................ .. ........... .. .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 ·8 t ....... ... ............. . 
17. 8 t -17. 9 t -11 ·5 t . . . . . . . . . . . . 57 · 1 t 38 . 5 t 67. 9 t 
10·9 t + 2·6 t 26·9 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71.9 t 
8 ·9 1 -12 ·2 t . . . . . . . . . . . . 10 ·5 t . . . . . . . . . . . . . . . . . . . . . . . . 60·2 t 

. . . . . . . . . . . . . . . . . . . . . . . . 9·9 t 14·0 t ..... ... .. . ...... ............... . ... . 

. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79.7 t .... ... .............. .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O·O t . . . . . . . . . . . . 36·6 t ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54·6 t . . . . . . . . . . . . 47·5 t 

. . . . . . . . . . . . . . . . . . . . . . . . 10·3 t . . . . . . . . . . . . 44·3 t ..... .. ..... . ....... . .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59·4 l 

. . . . . . . . . . . . -22·1 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58·3 t 65·6 t 
31·8 t . . . . . . . . . . . . 22·0 t ............................................... . 

-20·0 t - 5.9 ! -17·9 t -30·5 t 68·0 t 31·8 l 57·5 t 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -36·7 t -18·2 l 44·2 ! 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -68·2 ! 

- 18·22 - 13·20 - 16·42 15·20 53·49 - 25·97 - 56·44 
- 23·26 24·87 - 25·20 - 25·67 + 25·16 - 25·30 + 25·80 

·21 ·19 ·17 · 19 + ·15 ·13 + ·12 
·28 ·28 ·28 ·28 ·28 ·28 ·28 

- 42·0 - 38·5 - 42·1 - 41·3 - 28 ·5 - 51 ·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, a= 15h 37m.1, ~ = + 13° 10', mag. 5·26, type B9) 

This star was announced a binary by Adams in the Astrophysical 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 positive velocities would be chanced upon 
and a perio_d could be found, but the star has been dropped, temporarily at least, from 
our list. O<ir measures would indicate that the velocity of the system is about zero. 

The character of the spectrum can be inf erred 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 À 4215 and 
X 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 R esidual 
À n À 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 3933·825 ... ...... . 8 8·2 - 3 ·6 



Plate 

5962 
5981 
5991 
5998 
6002 
6005 
6012 
6019 
6027 
6043 
6057 
6069 
6079 
6083 
6089 
6092 
6100 
6114 
6120 
6134 
6141 
6144 
6167 
6190 

6755 
6793 
6802 
6832 
6840 

7783 

Feb. 
Mar. 

" 
" 
" 
" 

April 

" 

" 
May 

" 
" 
" 

June 
" 
" 
" 
" 
" 

July 

" 
" 
" 

Jan. 
Feb. 

" 
Mar. 

" 

Aug. 

MEASURES OF RADIAL VELOCITY OF x SERPENTIS 

SUMMARY OF MEASURES OF x SERPENTIS 

Date, G.M .T. 

1914 
23·915 . . ....... . ........... . .. . ..... . .. .. ........ .. . . .. . 
16·800 ....... .. . . ....... .. ... ... .............. . ..... . . . . 
20 ·859 ......... ... .... ... ........ . ... . .... .. : .... . ..... . 
24·893 . ....................... . ..... ........ .... ...... .. 
30·825 ........ .. . ............ . ..... .. ... . ............. . . 
31·826 ............. . ..... . ..... . ...... . ..... . .. . ....... . 

3 ·813 ................ . .......................... . . .... . 
6 ·798 ... . . .. .... ... . ... . . . ... ... ...... . ... .. ..... . .. .. . 

12·802 ........... . . .. .. .. . . ...... . ......... . ........... . 
22·782 . ... . .... ... .... .. . ... .. ...... .. .... .... ......... . 
1 ·807 .. . .................... . ..... . .. ... ........ . .. . . . . 
8·811. .. . .................... . ...... .. .... . ... ... . .. . . . 

24·699 .... . . . .. ........... . ........... . . ......... . ..... . 
28 ·675 . .... . .... ... . . . ........... . .......... .. . . ... . ... . 
4·670 .............. . ... . ..... . .. . ... . ...... . ...... . .. . . 
5 ·677 ......... . . . .. . . ...... . .. . .......... . ............ . 
8 ·684 ..... . .. .... . . ..... . .. ........ .. .... . . .. ...... ... . 

17 ·711 . .. ... .. ............. . ........................... . 
19 ·660 ................ ...... . ...... . ..... . ....... . . . . .. . 
26·702 .......... .. ............ . . .. .. . .. .. .. ........... . . 

2 ·709 ... . ......... . . . . . . ... . .. . . . . ........... . ....... . . 
3·651 .... .. ......... . . .. .. . ......... . .......... . . . .... . 
!J·635 .... . .. .. . .... . . .... .. .... . ........ . . .... . . ..... . . 

16 ·669 .. . .... . . .. ....... . ..... .. . .. .. . ... . .......... . .. . 
1915 

28·929 .. .. . ..................... . ................... . . .. . 
17 ·881. .............. . .................... .. ......... .. . 
18·840 ..... . . . ... . ..... . .... ... ....... .. . .... ...... ... . . 
3·850 .... .. .... .. ....... . ......................... . ... . 
4·839 ........ . . : ... . .. . ......... . ............ .. ....... . 

1916 
15·568 . ... ... . . . . .......... ..... ..... . .... .. ..... .. . ... . 

Lin es 

6 
9 
5 
3 
8 
4 
7 
6 
6 
6 
4 
7 
4 
1 
4 
4 
1 
6 
7 

10 
1 
7 
3 
2 

5 
6 
8 
6 
8 

6 

305 

Velocity 

+ 1·4 
- 0·7 
- 8·2 
-15·4 
- 1·9 
-15·6 
- 4·6 
- 6·8 
- 0·5 
- 5·0 
+ O·l 
+ 7.4 
-14·9 
+15·0 
- 4 .4 
+ 8·5 
-12·1 
- 7.4 
+ 7·6 
- 1·8 
-12·4 
- 2 ·2 
+ 2·3 
+10·0 

+17 ·3 
+ 8 ·9 
+12·5 
- 0 ·6 
+ 1 ·9 

+15·2 
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5962 5981 5991 5998 6002 6005 6012 
À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. 

4549 -21·5 i . . . . . . . . . . . . . . . . . . . . . . . . . ... . ... -23·5 JI. . . . . . . . . . . . . . .. .. . . . . . . . . . . . • 
4481 -22·6 1 21·9 JI. -33·9 1 . .. . .... . .. . -20·3 À - 24·9 1 32·6 1 • 2 

4340 10·5 t 26·9 1 . . . . 23·6 .!!. 17·2 l. .. .. .... . . . . . . . . . . . . • . . . . . . . . . . . . • 
4325 . . . . . . . . . . . . . . . . . . . . . ... 35·3 i ........ . . . . . . . . . . . . . . . . 39·7 i 7.9 i 
4233 18·6 ! 1·2 t .. . . . . . .... . . . . . . . . . . . . 1·6 i 34·0 1 . . . . . . . . . . . . 
4215 7·2 A 23·3 1 -39·7 3 20·7 À -20·1 l 5·2 1 • . . . . . . . . .... .. 2 

4161 22·6 l. 33.4 t .... 36·1 l. 22·0 .!!. . ...... . . . . . . . . . . . . . . . . . 2 . . . . . . . . • • 
4077 30·6 ! 32·7 i .. . . . -22·1 À 25·8 ! . ... 8·2 .l . . . . . . . . 2 . . . . . . . . • 
4045 -37·8 i 8·9 t 19·8 JI. . . . . 22·4 l. . .. . ....... . . .. . • . . . . . . . . • . . . . . .. . 
3933 -22·3 i -20 ·6 1 - 6·1 l. -30·0 A . . . . . . . . . .. . . . . . . . . . . . . . • . .. . . . . . . ... • 

Weighted 
mean - .23· 05 - 21·09 - 27·30 - 33·20 - 17 ·90 - 31·30 - 19·18 

Va + 24·66 + 20·51 + 19·33 + 18·16 + 16·23 + 15·91 + 14·83 
V + ·04 + ·14 + ·02 - ·09 + ·02 + ·02 + ·02 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity + 1·4 - 0·7 - 8·2 - 15·4 - 1·9 - 15·6 - 4·6 

6019 6027 6043 6057 6069 6079 6083 
À 

Ve!. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. 

4549 . . . . . . . . . . . . - 5 ·0 i - 8·4 ! -24·6 l. +21·4 ! -16· 5 ! . ..... . . . ... • 
4481 . . . . . . . . .... -28·7 t -28·8 i + 6·3 ! -12·0 ! + 4·5 ! +23·0 i 
4340 - 8·9 t -27·5 ! -13·6 ! . . . . . . . . . . . . +18·4 ! . . . . . . . . . . . . ........ . . . . 
4233 ... . .... . . . . - 1·3 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 5·6 ! . . . . . . . . . . . . 
4215 11·7 .l + 3·4 1 - 4·2 .!. + 4·8 ! . . . . . . . . . . . . ... . .. .. . . . . • • . . . . . . . . .... 
4161 31·2 ~ . . . . . . . . + 1·3 .!. - 4·6 .!. . . . . . ....... . . . . • . . . . • . . .. . ... . . . . • . ....... 
4077 34·6 ! -20·7 1 -11·2 JI. - 9·2 ! - 7·2 ! -25·8 l. . ... . . . . . • • 
4045 22·6 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . .... . . . .. . . . .... 
3933 -15·6 ! . . . . . . . . . . . . . . . . - ... + 1·6 1. +23·6 l . . . . . . . . . . . . . ....... . . . . . . . . • • 

Weighted 
mean - 20·30 - 11·70 - 12· 14 - 3·20 + 7·20 - 8·74 + 23·00 

Va + 13·75 + 11·47 + 7.45 + 3·65 + 0·66 - 6·04 - 7·66 
Va + ·04 ·OO ·OO - ·09 - · 14 + ·15 - ·03 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 6·8 - 0·5 - 5·0 + 0·1 + 7.4 - 14 ·9 + 15·0 
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:.'.1EASURES OF x SERPENTIS-Concludcd 

4549 
4481 
-1340 
4325 
4233 
4215 
4161 
4077 
4045 
3933 

Weighted 
mean 

Va 
Va 

Curv. 

R<J.dial 
Velocity 

4549 
4481 
4340 
4325 
4233 
4215 
4161 
4077 
4045 
:3933 

W<'ighted 
mean 

Va 
Va 

Curv. 

Radial 
YPloc it~· 

6089 

Vel. W t. 

- 0 ·7 1 

+ 4·5 3 • 
. . . . . . . . . . . . 

+20·6 } • 
. . . 

+ 1· 8 
. . . . . . . . . . . 
. . . . . . . . . . . 

+ 6·30 
10·41 

·02 
·28 

4·4 

6167 

Vel. Wt. 

+24·4 ) 
2 

29 ·3 -t 
. . .. . . 

.. 

+ 17·9 !. 
2 

.. . . 
... . . 

.. . . . 

.. 

+ 2:3.37 
21·26 

·06 
·28 

Dominion Ol>scrvalor~· 
Ottnwa 

6092 

Vel. Wt. 

+ 17·6 1 
16·9 

. . . . . . . . . . . 
21 ·8 1 

+22 ·0 
. . . . . . . . . . . . 

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

+ 19 ·60 
10· 80 

·06 
·2 

+ 8· .'i 

6190 

Vel. Wt. 

+14·1 } . • 
+52·2 '-' 

. . 
.. . . . . . 

... . .. 
. .. . . 

. .... . .. 

+ 33· 15 
22·67 

·22 
·21 

+ 10 ·0 

April, 1919. 

6100 6114 6120 

Vel. Wt. Vel. Wt. Vel. Wt. 

O·O J. + 4.7 l +27·3 J. z 2 • 
- 2·5 ) 19 ·0 1_ . . . . . . . . . . . . 2 • 

. . . . . . . . . .. + 19· 5 10· 5 \ 

' . . . . . . . . . . . . ... . . . . . . . 
+ 11·0 27·4 \ . . . . . . . ... 2 

+34·8 22·2 1. . . . . . . .. . ... 2 

.... . . . . . . .. . . . . . . . . . .. . .. . . . . . . . . 
+ 1·6 l. 26·6 . . . . . . . . .... z 

. ....... . . . . +30·0 

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

0·00 + 8·44 + 23 ·05 
11·85 15 · ll l.5·83 

·07 ·17 ·09 
·28 ·28 ·28 

- 12 ·1 7.4 + Ï·6 

6755 6793 6802 

Ve!: Wt. Vel. Wt. Vel. Wt. 

- 3 .3 + 12 ·2 1 
2 

3·5 ~- -13·5 1 -22·5 )_ 
2 

11·7 22·2 i -12·8 1 
'i 

. . . . 21 ·0 ! -44·4 t ., 
4 ·2 1 - S· O 1 • - 19· 1 ~- 19 ·O 1 • 

. . 11 ·0 
. . - 12 ·2 - 2·9 
. . . . . . . + 0·5 

. .. -42·2 

7·90 16 ·27 12· 62 
+ 2.5·20 + 2!)·30 + 2ii·22 
+ · 14 + · 12 + . 10 

·2X ·28 ·28 
-----

+ lï.:3 + ~-!) + 12· .) 

6134 

Vel. Wt. 

-11 ·1 t 
+14·0 .il • 
+41·6 1, 
+ 3.4 ! 
+36·6 3 

4 

+26·3 
+12·8 
+ 3·2 1 

i 

+ 9·0 ) 
2 

+21·2 

+ 16 ·42 
17 ·80 

·10 
·28 

1·8 

6832 

Vel. W t . 

-22·6 1 
2 

23·1 q 
23·5 ) • 
9.9 
7·1 1 • 

-41·6 .l 
2 

. .. 
. . . . . . 

. . 

2:HH 
+ 2~·48 

+ · ll 
·28 

-

O·O 

307 

6144 

Vel. W t. 

+18·0 1 
•I 

15·5 ~ 
26·4 1 
11·8 3 

4 

18·1 .\ 
2 

25·4 1 .-
. ... . . . . 

+ 10· 8 
... . .... . . 
. ....... .... 

+ 18· 05 
- 10·84 

·14 
·28 

2 ·2 

6840 

Vel. \Vt .. 

-20·6 
6·7 -~ 

24·5 

43·1 
16· 3 
24·8 
24·8 

-20· 0 

21 ·28 
+ '.!3 .;35 

+ · 12 
·2S 

+ ) ·!) 
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MEASURES OF _RADIAL VELOCITY OF KCASSIOPEI.iE, gPERSEI, 69 TAURI 
AND e CYGNI 

BY W. E. HARPER, l\f .A . 

MEASURES OF RADIAL VELOCITY OF K CASSIOPEik: 

(1900, a=Oh 27m.3, o= + 62° 23', mag 4·24, type B) 

This star was announced as a spectroscopie binary by Campbell, in Lick Observatory 
Bulletin No. 199, from 6 plates taken between 1902 and 1911, which showed a range in 
velocity of about 25 km. 

Fifty-two plates were made here in 1913 and 1914 with the old single-prism 
spectrograph; those from plate 6184 to the end were made with the present arrangement 
having a dispersion of about 33 angstroms per millimetre at 1-I"(. The hydrogen, helium 
and silicon lines are fair for a star of this type, but the measures upon thcm are not as 
accordant as could be desired. A table is given showing the data regarding these lines. 
The H and K lines of calcium are exceedingly good and the measures upon these two 
alone arc about as rcl iable as .upon all the re:-;t put together. Tlwir velocities an', 
however, more negat.Ï\'e than tho:-;e for the other lines. On the assun1pt iun of a constanL 
velocity for the star, the wcighted mean for the calcium linos on Gl plates, with n total 
weight of 107, is -lü·77 km. pcr second, with a probable error for a plate of ± 4·4:") 
km. per second. The currcspond ing velociLy for the oLher lines on GO plate:-;, with a 
total weight of 115, is -3 · 02 km. p0r second. Tlw f'xtreme range in t hc case of tlw 
general linf's is 59 km. , whilc for thC' ealcium lines it is only :H km. .\ consi<lerabk 
arno11nt. of cach mu.y h<· regarde<! as fictit ious owing to <'!Tors of m<·asur<>rnent, but il 
would S<'C'lll tlmL t his si nr is ano1 hC'r <·xarnpl<' of tl10 C'\'f'r i1wrf'asing c Ja,.;s of spectroscopie 
hinaries in \\·hich t he displitcrrnent.s shown hy thf' <'alriu111 alisorp1 ion is rnurh lc>ss t h:t11 

th nt for the ot her elcments. 
\\' hile there seems no doubt of the binary charn,ct0r of the star, the perioLl has nol 

yet been determined and the measures are published in case ::;orne one, who bas not th0 
equipment for observation, may wish to do som0 astronomical \\·ork hy determininp; a 
period to fit the ob~cr\'ations. 

66714-1 
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LINES MEASURED IN K CASSIOPEI.tE 

4567 ·967 ......................... . 
4552·762 ............... . ......... . 
4471·676 ......................... . 
4388·100 .............. .. ......... . 
4340·634 ......................... . 
4143·928 ......................... . 
4116·330 ......................... . 
4101·890 ...... .............. . .... . 
4089·120 .......................... · 
4026·352 ......................... . 
3970·177 ......................... . 

Element n 

Si 
Si 
He 
He 
H 
He 

H 

He 
H 

17 
27 
37 
15 
32 
14 

5 
35 
12 
29 
10 

Wt. 

7J. 4 

lOi 
17 
5i 

13t 
5! 
2l 

lli 
4! 

lOt 
31 

Residual 

Numerical Algebraic 

9.9 -5·8 
9.4 -5·8 
7·8 +0·7 

11·0 +5·0 
13·0 +6·5 
13·8 -1·1 
8·1 +l·O 
6·7 +2·8 

11·7 -8·3 
9·8 -2·1 
8·9 -6·4 
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SUMMARY OF VELOClTIES OF K CASSIOPEIIE 

General Lines H and K 
Plate Date 

Vel. n Wt. Vel. + 13·8 Wt. 

1913 
5672 Sept. 15 . . . .. . ... . + 1·4 6 2~ + 2·8 2 
5687 22 . .. . ..... . + 0·4 4 2} + 2·4 2} 
5706 " 26 . . .. . . ... . - 6 ·2 5 3} + 0 ·7 2 
5713 " 29 ...... . ... - 4·5 3 l i + 0·9 2 
5730 Oct. 1. ..... . .. . - 14·6 3 11 + 2·5 2! 
5738 3 ... . .... . . ± O·O 4 1 - 2 ·0 1 
5744 4 ........ . . + 2·5 3 1! - 7·2 2t 
5840 Dec. 22 ....... . .. + 3·1 4 2i . . . . . . . . . . . . . . . . . . . . . . 
5859 a " 31. ......... + 17·0 5 2! 5·6 n 
5859 b " 31 .. .. .... . . + 12·9 6 3t + 1·0 1 

1914 
5876 J an. 5 .......... .. . .. . .. . .. . .. . . . . . . . . . . . . . . .. . .... ' .. - 7 .7 2 
5881 " 12 ....... . .. - 7·0 l i ... ......... . . . . . 
6184 July 14 ...... .. .. - !l·O 7 ?' - 2 ·8 2 -· 6199 17 .......... - 1·7 6 2! + 0·7 n 
6217 21 ± O·O 3 1{ - !l·O 2 
6271 Aug. 11 ....... . .. - 6·3 8 2'- - 3 ·1 2 1 

6277 14 .. ...... .. - 4·6 6 n - 11 ·9 2 
6288 19 .... .... . . - 17·0 8 2~ - 18· 4 2 
6292 " 21. -40·8 4 !! - 10· 2 3 • 
6309 " 25 ...... ... . -31·3 4 ll -23·8 ?' • -· 6319 27 .... ...... + 4·6 5 2 2·6 2 
6329 31 ...... . .. . -25·5 6 2! - 9.4 3 .-
6332 Sept. 2 .... .. .... - 0· 3 6 2!- - 1 ·3 n 
6336 " 4 ... .... ... + 2·2 6 1 - 2·0 2' • 6341 7 . .. . . . . ... + 2 ·8 5 1;} + 1·4 3 
6343 " 8 ......... . - 18·7 7 2} - 11 ·4 2i 
6357 " 11 .. . ...... . - 9.4 7 'JI 6·3 2' ~. 4 

6361 12 .......... -22·0 5 n 6·4 2' 1 

6364 13 ... . ...... + 3.9 7 4 + l · l li 
6365 " 13. + 9·8 7 3 + 3 ·0 3 
6370 " 14 .......... - 13·6 6 ?J 3 .4 2 -· 6377 " l!'i .. .. . . .... + 12 ·4 !) 3.\ + 3 ·8 .'i 
6383 16 .......... + 11 ·6 6 ?' -· - 6·8 ?l 

~, 

G3!ll 17 . . . - 11 ·7 4 1 a - 4·2 2~ ·l 

G3!l!l 1 + 13·0 8 3 + l0· 3 
!i-1.06 19 ... - ;j · 1 10 !) ~ - .i ·2 ~.~ 
6416 21. .. + 10 ·8 6 l ' • -li'i·4 ?l -· 6427 25 .......... - 6·0 5 2~ 7·0 ')l 

~. 

6433 " 27 .... . ..... - 21 ·7 5 1 3 2 · ')l • -· 6440 28. ...... . .. + l ·O 5 ')3 1·0 2 -· 6447 30 .......... - 9·8 8 3i 2·0 ')I -· 64.55 Oct. 1. . 8 ·1 4 l 3.5 2 
64G-l 2. .. . ...... 3 ·6 G 1 ~ + 3 ·3 1 ~ 
6·180 ·L 3·8 4 1 a + 8·2 1' l l 

6.J !)!) 13. . . . . . . . . . .5 ·G 4 l' - 0 .;l 1 ~ l 

651:3 21 .. 3·0 7 2~ + 7 .;3 1; 
6520 22 .... + 2·6 6 :l + 7·0 2-~ 
6529 n .......... + 8" 5 •) l + 9.9 2 - 2 

653.'i 28 ....... .. . -23·0 6 2.~ Ç).!) •) l ., 
6543 :'\ ov. 2. . . . . . . . . . - 12-i) 3 :3 ·G 2 
6553 " 4 ... -19·0 .J 2 4·0 -)\ ., 
6555 H ... + 5·0 7 4\ G·O 3 
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VELOCITIES OF THE JI AND K LINES 

Plate Vel. JI Wt. Vel. K Wt. Weighted Reduction Radial 
3968·625 3933·825 Mean to Sun Vclocity 

5672 -24·4 1 -23·7 1 -24·05 +13·10 -11·0 
5687 -19·7 1! -27·9 1 -23·00 +11·56 -11·4 
5706 -20·0 1 .-27·2 1 -23·60 +10·52 ~13·1 

5713 -24·8 1 -20·7 1 -22·75 + 9·83 -12·9 
5730 -13·7 1 -25·2 l~ -20·60 + 9·35 -11·3 
5738 -23·3 1 -25·7 ! -24-50 + 8·73 -15·8 2 

5744 -28·1 1 -30·5 li -29·54 + 8·53 -21·0 
5859 a - . 4·7 1 - 2·6 1 - 3·31 -16-14 -19·4 2 

5859b + 5·0 i + 1·6 ! + 3·30 -16·14 -12·8 
5876 - 2·8 1 - 6·3 1 - 4·55 -16·94 -21·5 
5881 - 2·7 .l. 

2 - 2 ·8 1 - 2·77 -18·07 -20·8 
6184 -32·5 1 -34·1 1 -33·30 +16.·74 -16·6 
6199 -32·0 ~ -28·1 }, -30·05 +16·94 -13·1 • 
6217 -41·6 1 -38·6 1 -40·10 +17 ·31 -22·8 
6271 -42 ·5 1 -31·8 ·n -34·48 +17·57 -16·9 :!' 

6277 -38·8 1 -47·3 1 -43 ·05 +17·35 -25·7 
6288 -50·4 1 -47·9 1 -49·15 +16·99 -32·2 
6292 -41·3 . n -40·7 li -41·00 +16·99 -24·0 
6309 -52·9 ~- -54·8 l~ -54·17 +16·53 -37 ·6 
6319 -35·8 It -27·6 3 -32·75 +16 ·40 -16·4 .. 
6329 -39·1 }, . . . . . ..... -39·10 +15·85 -23·2 • . ....... . .. . . 
6332 -26·1 3 -35·4 3 -30·75 + 15·63 ·-15·1 .. • 6336 -23·1 3 -34·9 l! -30·97 +15·22 -15·8 • 
6341 -27·0 lt -27·4 p. • -27·23 +14·79 -12 ·4 
6343 -36 ·4 p . 

' 
-43·3 lt -39·85 +14-66 -25·2 

6357 -39·8 3 -31·8 lt -34·47 +14 ·35 -20 · 1 • 6361 -40·9 } , -30·8 lt -34·17 +13·98 -20·2 • 
6364 -32·6 1 -23·4 1 -26·47 +13·73 -12-7 :! 

6365 -26·0 lt -'-23 ·4 li -24·48 +13 ·72 -10·8 
6370 -30·1 1 -31·3 1 -30·70 +13·46 -17·2 
6377 -21·9 2~ -24·6 2~ -23·25 +13·28 -10·0 
6383 -31·1 ~ -35·0 li -33·70 +13·10 -20 ·6 
();3()] -28 ·0 1 -32·9 n -30·92 + 12 ·87 -18·0 
():3()!-l - 13·6 3 -19·7 1 - l!i·l2 + 12·62 - 3.,'j • • 
()40() -29·0 1 -:n -2 i.: -:m .32 + 12·34 - 18 ·0 
MU\ -37·8 3 -42· 7 li - 11 ·07 + 11·8fl -29·2 4 

()427 -29·4 3 -32- f) q - :n.73 + 10·94 -20·8 ' 64:):) -28 ·2 3 -26·4 1' -27 ·OO +10·36 -16·6 • 2 

6HO -17 ·4 1 -27·5 li -25·00 +10·23 -14·8 2 

6447 -30·7 3 -23·1 1' -25·63 + 9.79 -15·8 • 2 

6455 -26 ·9 1. -26 ·8 1' -26·84 + 9·58 -17·3 • • 6464 - 15·8 .l. -21 ·9 1 -19·87 + 9·36 -10·5 2 

6480 - 9·9 1 -20·2 3 -14·30 + 8 ·69 - 5·6 • 6.tfl9 -28·5 1 -1.5·9 1 -20·10 + 6·03 -14·1 2 

(i5 l:{ - lH\ ~ - 11·4 1 - 10 ·20 + 3·72 - 6·5 
Hfi:?O - 4-;) 1 -14·2 1 - 10·32 + 3·52 - 6·8 
65'.?f) - 12 ·3 ~ - 5.3 1 - 7 ·0.5 + 3·18 - 3·9 
6535 -2.5·3 3 -25· 0 1 -25·10 + 1·38 -23·7 • 
654:3 - 15·7 1 -18·2 l -17 ·30 - 0 ·10 -17·4 . 
(i5:'i:3 - lî ·O l -17 ·0 l - 17-00 - 0·84 -17·8 
G55!i -17·2 1' 1 - 15·0 1 -15·92 - 3 ·93 -19·8 



MEASURES OF RADIAL VELOCITY OF K CASSIOPEIJE 313 

MEASURES OF K CASSIOPEVE 

5672 5706 5713 5730 5738 5744 5840 

Ve!. Wt. Ve!. Wt. Vel. · Wt. Vel. Wt. Vel. Wt. Ve!, Wt. Ve!. Wt. 

4567 - 8·3 ! ........... . 
4552 -19·7 ! -42·0 t . .............................. . ...... ....... ........... . 
4471 16·7 -~ 17 ·3 1 -10·7 t -18·1 t -10·2 t + 4·6 ! +21·4 ! 
4388 O·O t .. .. .. .. .. .. . .. .. .. . .. .. . .. .. .. . .. .. . .. .. .. . .. .. .. .. . .. . . .. . 20·9 t 
4340 7·2 t 8 ·8 1 40 ·4 ! -18·1 t -14·6 ! 2·2 ~-

4143 3·0 t 21·6 t . .. .. .. . .. . . .. .. .. . .. .. . .. .. . . ..................... .. 
4101 .. .. . .. .. .. .. . .. . .. .. .. 12 ·3 . .. .. .. . . .. . -15·4 t . .. . .. .. .. .. +32·3 t 
4026 -19·2 t - 1·2 t -21·0 -13·5 t + 9·0 t .................. .. .. .. 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

+ 

+ 

11 ·67 
13·41 

·03 
·28 

1 ·4 

5859a 

- 16 ·71 - 14·33 - 24·00 8·70 
+ 10·91 + 10· 15 + 9·66 + 9·11 

·ll ·04 ·03 ·10 
·28 ·28 ·28 ·28 

- 6·2 - 4.5 - 14·6 ± .O·O 

MEASURES OF KCASSIOPEIJE-Continued 

5859 b 6184 6199 6217 

6·00 + 17·24 
+ 8·84 13·79 

·03 ·11 
·28 ·28 

+ 2·5 + 3·1 

6271 6277 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. 

. . . . . . . . +21·9 1 -13·3 1 .. 2 .. 

. . . . . . . . 43·1 t 32·7 l . . . 2 

+51·0 t 33·8 ~- 24·0 .!. • • .... . . . . 47·0 ! 37·2 ~~ 

4567 
4552 
4471 
4388 
4340 
4143 
4116 
4101 
4089 
4026 
3970 

36·5 t .... . ..... . .... . ... ... . 

\Veighted 
mean 

v.
v. 

Curv. 

Radial 
Velocity 

13·5 t 

23·8 1 
2 

+41·1 ~ 

+ 33 · 18 
- 15·76 

· 10 
·28 

+ 17·0 

66714-2 

18·7 

+ 7.3 

+ 29·02 
- 15·76 

·10 
·28 

+ 12·9· 

16·5 ~ 
39·1 !. • 

À -17·4 J_ 
2 • 

- 25·71 
+ 16·91 
+ · 11 

·28 

- 9·0 

-11-9 
15·8 

40·7 

16·1 
5.7 

-13·9 

- 18·62 
+ 17·18 
+ ·04 

·28 

- 1·7 

- 9·2 i 
1 
2 .. 

i 23·5 ~ 

1 -23·2 l 
2 2 

t 
t 

- 17· 26 
+ 17·50 
+ ·09 

·28 

± O·O 

- 5·9 
24·6 ~ 

19·8 
34·0 

25·8 
14·6 
34·0 

-31 ·6 

- 23·87 
+ 17 ·81 
+ ·04 

·28 

- 6·3 

-10·9 
-42·6 

-40·2 

!. • 
l 

" -25·4 -} 

-21·4 1 

' + 9·2 { 

- 21 ·90 
+ 17·66 

·03 
·28 

- 4·6 
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MEASURES OF K CASSIOPEIJE-Continued 

-

6288 6292 6309 6319 6329 6332 6336 

X 
Vel. Wt. Vel. Wt. Vel. Wt. Vel. · wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4567 . . . . . . . . . . . . -56·4 ! -41·5 ! . . . . . . . . . .. . -32·6 ! ........ . ... . . ... ... . .. . 
4552 -30·5 .l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . -22 ·9 ! . ... .... • . . .. 
4471 39·8 l 43·8 -29·5 J.. 22·3 ! -11·8 î . . . . . . . . .... • • . . ...... . . . . 
4388 19·4 .l ........ . .. .. .. . . ....... . . . . 30·8 t -36·8 ! -25·8 J_ • . . . . . . .. • 
4340 49·2 l 74.5 t 58·9 .l -10·1 l 68 ·9 ! - 3 ·0 .l -19·3 i • • 
4143 20 ·1 ! . . . . . . . . -11·8 .l . . . . . . . . . . . . . . . . . . . . . . .. . . . . • . . . . . . . . . ... .. .. ..... . . .. 
4101 48 ·7 .l . . . . . . . . -30·4 l 49·6 ! - 27·8 .l - 4·0 .l • . . . . . ....... . ... • • 
4089 . . . . . . . . . . . . . . . . . . . . . . .. . ....... . . .. . . ... . .. . ... . . . .. . .. . . .. + 4.4 ! .... .... . . .. 
4026 40·8 ! 44·2 t . . . . . . . . . . . . + 5.4 ! ........ . . . . - 9·0 ! - 9·4 i 
3970 -30·3 l -57·6 t -53·3 .l . . . . . . . . . . . . -36·0 .l . ....... . . .. + 3·5 l. • • • 

Weighted 
mean - 33.97 - 57·82 - 47·80 - 11·80 - 41·32 - 15·90 - 13·05 

Va + 17·31 + 17 ·17 + 16 ·77 + 16·57 + 16· 17 + 15·81 + 15·45 
Vd - ·04 + ·10 + ·04 + ·11 - ·04 + ·10 + ·05 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - · 28 

Radial 
Velocity - 17·0 - 40 ·8 - 31·3 :+- 4·6 - 25·5 - 0 ·3 + 2·2 

MEASURES OF K CASSIOPEI.Œ-Continued 

6341 6343 6357 6361 6364 6365 6370 

X 
Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4567 . . . . . . . . . . . . . . . . .. . . . . . . -19·8 .l . . . . . . . . . .. . +13·0 ! +33·1 t -14 ·8 ! • 
4552 -22·0 i -48·0 l. 15·4 .l. -12 ·8 ! - 3.9 t 18·8 .l. • • .... .... . . . . • 
4471 12·7 t 36·5 ! 29·1 ! -36·3 l. -12·4 -i O·O ! 57.3 ! • 
4388 . . ' ... .. . . . . 14·8 .l. . . . . . . . . . ....... -27·0 i . . . . . . . . . . . . . ....... . ... • . . . . . ... 
4340 1 ·6 .!. 28·2 t 29 ·5 J 32·8 ! -48·6 ! 41·6 .l. 

2 • . . . . . . . . . ... • 
4143 . . . . . . . . .... . . . . . . . . . . . . 32°·9 t . . . . . . . . . . . . . . . . . . . . . ... +30·0 ! .. ...... . . . . 
4116 . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . 42·8 ! . .... . .. . . . . . ... .... . . . . . . . . . . . . .... 
4101 10 ·5 i 41 ·7 l. . ....... . . . . 32 ·8 1 -22·5 t + 6·6 t 34·6 t • • 
4089 . . . . . . . . . . . . 24 .3 l . . . . . . . . . . . . . .... . .. . . . . - 7·2 i . . . . . . . . . . . . . . . . . . . . . . .. • 
4026 

.. ~28:l.t. -41·2 1 20·9 .l -31·8 1 + 2·2 ! -26·3 ! - 2·4 1 • • • 
3970 . . . . . . . . . . . . -18·4 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 

\\"eighted 
mean - 12·00 - 33·38 - 23·70 - 36·00 - 9·82 - 3·95 - 27 ·06 

Va + 14·97 + 14· 81 + 14·63 + 14 ·10 + 13 ·88 + 13·88 + 13·67 
Vd + · 10 + · 13 ·OO + · 16 + ·13 + ·12 + ·07 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity + 2·8 - 18·7 - 9·4 - 22 ·0 + 3·9 + 9·8 - 13·6 



X 

4567 
4552 
4471 
4388 
4340 
4143 
4116 
4101 
4089 
4026 
3970 

Weighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velocity 

4567 
4552 
4471 
4388 
4340 
4143 
4101 
4089 
4026 
3970 
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MEASURES OF K CASSIOPEI..<E-Continued 

6377 6383 6391 6399 6406 6416 6427 

Vel. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt . 

+15·3 J_ -15·2 .!. . . ...... • 2 . . . . . . . . . .. . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 3·2 t +22·8 l - 11 ·9 1 +21·2 t - 7·0 1 +17 ·3 t 2 2 .... . ... . .. . . 
+ 8-2 ! - 6·8 t 34·7 .l + 12·2 ! 25 ·6 ! -17·6 l 

2 ..... . .. . . . . 2 
- 1·0 l -15·1 ! -24·4 .l 20·3 .! + 6 ·0 .l ........ . . . . • • • ' ....... . . . . 
- 6-4 ! + 0 ·4 ; 12 ·8 .l - 5·0 ! 26·7 t - 1·3 l. -39·6 .!. • • 2 

-16·3 t . . . . . . . . .. .. ........ . . . . . . . . . . . . . . . . 23·9 t -13 ·0 . t + 2·4 _! 
2 

-33· 1 .!. 7. 4 J. . . . . . . . . . . .. . . . . . . . . . . . . 2 . . . . . . . . . . . . • . . . . . . . . . ... . . . . . . . . . . . 
+ 2 ·8 J. + 2·4 t ...... .. - 1·6 .!. 19·9 ! +12·7 J -21·9 -'· • . . . . • • 2 

+ ·1-1 .!.. . . . . . . . . . . . . - 7·5 l 23·8 t • . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . 
- 5·3 l - 5·2 t 14·5 l -15·1 .l - 8·2 -~ 2 ........ . . . . . . . . . . . . . . . . 2 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +22-8 t - 6 -7 t . ....... . . . . . ...... . . . . . 

- 0 -86 - 1·45 - 24 ·60 + 0·37 - 17·41 - 1·14 - 16 ·98 
+ 13·46 + 13·25 + 13·01 + 12 ·79 + 12 ·57 + 12· 13 + 11·20 
+ · 10 + ·13 + · 14 + ·11 + ·05 + ·04 + ·02 
- ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

-

+ 12 ·4 + 11-6 - 11 ·7 + 13-0 - 5·1 + 10·8 - 6·0 

MEASURES OF K CASSIOPEI..<E-Continued 

6433 6440 6447 645.5 6464 6480 6499 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. Vcl. Wt. 

- 19·3 } - 20·9 t 
- 50·0 

29·7 
t .......... ........ ........ .. . 
t - 12·4 ~ - 31·4 } 9.7 

- 2-6 1 . . . • ............ + 3·4 l - 33· 1 ! 28· 1 
.. 

27·9 1 6-6 t - 31 ·4 1 20·4 • • 
25·7 ! + 10·5 1 • 

- 35·6 J. 17 ·6 • - 20·8 - 12·6 
- 9·1 l 

- 1-!·7 
- 1 ·2 

- 33·6 

I_ - 41 · l . 
+ 17·8 
- 4·8 

1-• 
1 

• 

2.0·3 

3.7 

4·5 
6 ·2 

26·1 
- 20·4 } - 15·1 

+ 1·5 

l_ • 
1 .-

----1- -----·------1------1------ ------ ------ ------

Wcighted 
me an 

v. 
Vd 

Curv. 

Radial 
Velocity 

66714-2~ 

- 32-05 
+ 10-73 

·09 
·28 

- 21·7 

- 9·20 - 19-55 
+ 10-.50 + 10-04 
+ ·01 + ·03 

·28 -28 

+ 1-0 - 9·8 

- 17-70 
+ 9 ·81 
+ ·05 

·28 

- 8-1 

- 12 ·93 
+ 9·52 
+ ·12 

·28 

- 3·6 

- 12·46 
+ 8·94 
+ -0:3 

·28 

- 3·8 

- 11 ·60 
+ 6·34 

·03 
·28 

- .3-(i 
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MEASURES OF K CASSIOPELE-Concluded 

6513 6520 

À 

Vel. Wt. Vel. Wt. 

4567 + 3·3 J. • . . . . . . . . . ... 
4552 + 1·6 1. +17·0 t • • 4471 -29·5 t + 4 ·6 1 
4388 . . . . . . . . . . . . . ....... . . . . 
4340 -16 ·8 t -25·3 t 
4143 + 9 ·0 t - 9·6 t 
:4116 -11 ·3 l. . . . . . . . . . . . . • 
.4101 - 6·2 t - 5.3 l 
4089 . . . . . . . . . . . . . . . . . . . . . ... 
4026 . . . . . . . . .... +11·4 t 

Weighted 
mean - 8· 72 - 0 ·93 

Va + 4·00 + 3·68 
VJ ·OO + ·12 

Curv. - ·28 - ·28 

Radial 
Velocity - 5· 0 + 2 ·6 

Dominion Observatory 
Ottawa ~ 

April,_1919. 

6529 6535 6543 

Vel. Wt. Vel. Wt. Vd . Wt. 

+ 7 ·1 -i - 14·7 .l . . ...... . . . . • 
. .... . .. . . . . 24·3 ! - 8·8 t 

+ 9.4 t 14·5 î 18·0 ! 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 

+11·4 t 39·4 i . . . .... . . . . ... 
. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . ... . ....... . ... 

-15·5 J. . . . . . . . . - 4.7 l 1 • . . . . 
. . . . . . . . . .. . l ·O .l . . . . . . . . . ... • 

+ 4·2 t -23·3 t . . . . . . . . . . . . 

+ 5·60 - 24·36 - 12·40 

+ 3 ·36 + 1·78 + 0 ·25 
+ ·10 - ·12 - ·07 
- ·28 - ·28 - ·28 

+ 8·8 - 23·0 - 12 ·5 

6553 

Vel. Wt. 

. ....... . ... 
- 13·3 t 

18·0 i 
........ . . .. 
. ....... . ... 

32·3 l 
. ....... . . . . 

-16·2 ! 
. . ...... . ... 
. . . . . . . . . . . . 

- 18 ·16 
- 0·42 
- ·14 
- ·28 

- 19·0 

6555 

Vel. Wt. 

+ 1·2 ,\. 
2 

+12·2 i 
+23·6 ;I . • 
+ 6 ·2 -~ 

2 

+27·0 ! 
-12·3 3 .. 

. .. . . . . . . . . . 
+ 6·2 t 

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

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

+ 8·92 
- 3·56 
- ·09 
- ·28 

+ 5·0 



• 

MEASURES OF RADIAL VELOCITY OF g PERSEI 

BY W. E. HARPER, M.A. 

(1900, a= lh 55m.5, ô = + 54° 01', mag 4·99, type B8) 

This star was announced as a spectroscopie binary by Frost and Adams, in 
Astrophysical Journal, vol. XIX, page 352, from 4 measures in 1903 and 1904, giving a 
range from -24 to + 10. Later, Lee published 5 measures of plates taken in 1907 and 
1908 in the same journal, vol. XXXIX, page 44, without increasing the range. Adams 
and Kapteyn also give a velocity of + 12 from 1· plate in the same journal, vol. XXVII, 
page 188. 

Sixteen plates were secured here in 1910 and 1911, and then the star was dropped 
from our list as it was learned that the Allegheny observatory had it on their list and 
were working up its orbit . 

The plates on the whole are not of as good quality as could be obtained, but the 
measures should be approximately correct. On some of the plates, the lines have the 
appearance of being doubled, there apparently being a red component to the hydrogen 
lines about + 105 km. per sec. for plate 4561. Our measures indicate a slightly greater 
range than previously recQrded. 

OTTAWA MEASURES OF g PERSEI 

Plate Date, G.M.T. Vel. n Wt. Remarks 

3720 1910, Oct. 7 ·816 -27 6 3t 
3727 " 10·777 -15 3 1 
4401 1911, June 29·836 -18 5 2i· 
4491 Aug. 14·819 +8 3 1 • 
4513 " 30·871 + 5 2 2 
4541 Sept. 12·768 - 4 1 ? 4481 givcs +59 
4551 " 13 ·835 + 19 3 11 • 
4561 " 17 ·778 +4 4 3t 4481 gives +38 . 
4568 " 18·867 +17 3 It 
4576 " 19·751 + 9 3 lt 
4592 " 22·808 +23 3 l! 
4593 " 23·729 +15 4 2.1. • 
4616 Oct. 9·786 - 1 4 2~ 
4643 " 13 ·696 - 9 3 i 
4668 " 27·784 ± 0 2 1 
4683 Nov. 3·628 -26 5 3 

317 
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MEASURES OF g PERSEi 

-

3720 3727 4401 4491 4513 4541 4551 

À 

Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Vel. WL. 

4549·766 -41·0 1 . . . . . . . . . . . . -43·8 1 . . . . . . . . . ... ........ . . .. . ....... . . .. . . . . . . . . . . . . 
4481·400 28 ·4 i -10·6 l. 24 ·6 ! +15·1 ~ • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4340·634 42·0 11. 23·1 .l 31·8 1 -16·1 ! -18·2 1 -23· 0 1 - 14 ·5 .l • • , 
4101·890 24·0 l. . . . . . . . . .... 34-.4 t + 6 ·6 t ........ . . . . . . . . . . . . - 2·6 .\ • . ... • 
4026·352 54·9 i . . . . . . . . . . . . . . ...... . ... . ....... . . . . - 14·9 1 . . ... .. . . . . . . . . . . . . . ... . 
3933·825 -35 ·2 J -35·5 À -42·0 .\ -35 ·1 J. • 2 , 8 . . . . . . . . . . . . .............. . .. ..... . . . . 

Weighted 
mean - 39·17 - 26 ·18 - 35·32 - 14·33 - 16·55 - 23·00 - 0 ·24 

v. + 12·81 + 11·82 + 17 ·08 + 22·80 + 21·68 + 19·59 + 19 ·38 
Vd. - ·10 - ·04 + ·19 + ·09 ·OO + ·06 - ·03 

Curv . - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 26·7 - 14 ·7 - 18 ·3 + 8·3 + 4 .9 - 3·6 +. 18·8 

MEASURES OF o PERSEl-Continued 

4561 4568 4576 4592 4593 4616 4643 

À 

Vel. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4549·766 . . . . . . . . . . . . + 9.7 l. . . . . . . . . . . . . . . . . . .. ..... . . . . . ..... .. . . . . • . .. . .. . . . . . ....... 
4481·400 - 2·5 i -20·6 ! +10·1 l. - 1·9 1 - 8·3 1 -24 ·9 ! . . . . . . . . .. . . , 
4471·676 . . . . . . . . .... -13 ·4 J. . . . . . . . . . . . . . . . . . . . . . ... ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

4340·634 - 9 ·8 1 - 2·6 i + 4·2 À • 3·1 ! - 5·8 .l • 13·4 ! 15·1 t 
4101 ·890 22·5 1 + 3·6 ! - 1·0 ! 18 ·5 ! -10 ·1 .l ... . .... . . . . . . . . . . . . . . . . 8 

4026 ·352 -31·0 1 . . . . . . ... . .. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ... . ... • . . . . . . . . 
3933-825 0-0 1 . . . . . . . . . . . . . . . . . . . . . .... . ....... . . . . + 2-8 ! -15 ·4 ! .. .. .... . .. . 

\\'!.' ighted 
m!.'an - 14 -80 - 0-74 - 9-20 + 5-60 - 1·44 ...,.. 12·76 - 20 ·00 

v. + 18·52 + 18· 26 + 18·05 + 17 ·29 + 17 -06 + 12 -24 + 10 ·90 
v,, + -03 - ·05 + -04 - ·02 + ·09 - ·04 + ·0-1 

Curv. - ·28 - ·28 - ·28 - -28 - ·28 - ·28 - ·28 

]fadi::Li 
Vrlocity + 3-ii + 17 -2 + 8 ·6 + 22·6 + 15 ·4 - 0· 8 - 9-3 
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MEASURES OF g PERSEI-Concluded 

4668 4683 

Vel. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. 

4481·400 ... . .. .. . . . . 
4340·634 - 7.3 t 
4101·890 . .... . . . . . . . 
4026·352 .. . .. . .. . . . . 
3933·825 - 3·0 t 

Weighted 
mean 5·15 

Va + 5·66 
Vd ·10 

Curv. ·28 

Radial 
Velocity + 0·1 

Dominion Observatory 
Ottawa 

April, 1919. 

-41·2 1 
17 ·6 ! 
10·3 t 
23·4 ! 

-41·4 l .. 

- 28·27 
+ 2·95 
+ ·04 

·28 

- 25·6 
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MEASURES OF RADIAL VELOCITY OF 69 TAURI 

BY W. E. HARPER, M.A. 

(1900, a=4h 20m.3, ô=+22° 35', mag. 4.40, type A5) 

This star was announced a spectroscopie binary by Frost, in the Astrophysical 
Journal, volume XXIX, page 238, from 5 plates taken in 1905, 1908 and 1909. He 
stated that the spectrum was a very difficult one to de 1 with, owing to the diffuse and 
complex character• of the lines. In the hope of obtaining measures of the component 
spectra, the star was placed upon our list and some twenty odd plates secured in 1910,1911, 
1912 and 1913, of which 22 are given in the accompanying table. AU but those in Decem
ber, 1913, were made with the old single-prism spectrograph, whose dispersion at H'Y is 32 ·4 
angstroms per millimetre; those in December, 1913, were made with camera la, whose dis
persion is 54 · 5 angstroms per millimetre. To say that we have confirmed Frost's state
ment that it is a very difficult spectrum to deal with, would seem to sum up about all 
that we can say about the star. However, on plate 4646 the lines are much sharper than 
usual and numerous metallic lines, other than those appearing in the measures, are 
recorded whose velocities agree with those from the other lines. It would seem that the 
component spectra are superposed on this date, so that these fainter lines, which in general 
show no trace, are here of sufficient contrast to be measurable. Thus, it would appear 
that the velocity of the system must be in the neighbourhood of that given by this plate, 
namely, +50 km. per sec. The prevailing tendency to high positive velocities of the 
other plates bear this out. The star might possibly be worked up by using higher 
dispersion and fine-grained plates, attention being P.a:id only to the metallic lines. 

Plate 
-

3659 .. . ..... ... . .. . .. . 
3669 . .. . . . ....... . .. . 
3834 .. . . . ... .. .. .. . . 
3891. ..... .... ... . . . . 
904 .. . ... . . . . . .. . . .. 
923 .. ..... . ......... 
937 ...... . ...... ... . 
618 ........... . ..... 
635 . .. . ....... . ... . . 
646 ............ : . .. 
708 . ........ . ....... 
730 . . .. ............. 

3 
3 
3 
4 
4 
4 
4 
4 
::> 

5 
5 
;) 

"198 ... ......... . ... 
211 ......... ....... 
760 .. . ........ . . . . . . 

"789 ....... . . .. . .. ... 
5796 .... . ........... 
5816 . ... .. .. . . . ... .. . 
"825 ... . . ..... . .. . ... 
5847 ... . ............. 
385 .. . .. . . . . . ...... 

8 398. . . ............. 

1910, 

1911, 

1912, 

1913, 

1917, 

OTTAWA MEASURES OF 69 TAURI 

Date Ve!. Lin es Remarks 

Sept. 15 ·902 + 40 1 plate underexposed . 

" 16 ·836 - 6 2 
D ec . 8·604 +14 3 

" 21 ·804 + 3 1 

" 30 ·578 +21 2 
J an. 9 ·664 + 76 3 very poor lines. 

" 16 ·628 +58 4 
Oct. 9·903 +80 1 

" 12 ·812 +77 1 
" 13 ·840 +50 9 much sharper lines than usual. 

Dec. 3·812 +41 2 
" 19·633 +38 2 

Sept. 16· 846 +15 3 
Oet . 1·7.53 +55 2 poor plate. 
Oct. 7 ·853 - 27 2 components +60 and -106. 
Xov . 4 ·798 +27 3 

" .5· 795 + 58 3 
Dcc. 8· 737 +20 3 

" 13· 685 + 59 3 
" 22· 740 +25 3 

D er. 15. 54.5 + 22 1 
" 28·627 + 9 1 
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MEASURES OF 69 TAURI 

3659 3669 3834 3891 3904 3923 3937 

~. ~ ~. r ~ m . ~ m . ~. m . ~. ~ ~ m. 
·----11---1 

4861 ·527 
4481 ·400 
4340·634 
4271·760 
4236 · 107 
4101·890 
4045·975 

' 3933·825 

Weighte.d 
mean 

Va 
Vd 

Curv. 

Radial 
Velocity 

4861·527 
4481 ·400 
4340·634 
4233·328 
4227·010 
4143 ·928 
4101·890 
4045·975 
3933·825 

Weighted 
me an 

Va 
Vd 

Curv . 

Rarlial 
V.ilocity 

. . . .. . . . . . .. .. . . . . . . .. . . .. . .. . . . . . . . . . . . . . . . . . .. . . .. .. . . . . . . . . . . . . . . . . . . +97·4 ~ 

. .. .. . .. .. .. .. . .. .. . .. .. +17 ·0 t .................................... ... ........ . 
+11·5 t -42 ·2 t 15·8 ! +14 · 7 t +43·1 t + 80·0 i 81·0 t 

. .. . . .. . . . . . .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. 110·0 i .......... .. 
-27·1 l. 4. . •.•.•••••. . ••••..•• . ••••• . .••••.••.••••.•... . ••..•..••. . ••• 

51·1 i 

::::::::1:::: :::::::: ::: : :·+22:6 .. i :::::::: :::: .. ~30:0 .. ~. -~ 1~:0 .. *. +87· 8 

+ 11·54 - 34·65 + 19·40 + 14 ·79 + 36·55 + 96·67 + 81 ·02 
+ 28·70 + 28·28 4·89 11·59 15. 68 - 20·01 - 22 ·62 

·OO + ·12 + ·12 ·26 + ·09 ·09 · 11 
·28 ·28 ·28 ·28 ·28 ·28 ·28 

+ 40 ·0 - 6·5 + 14 ·4 + 2 ·6 + 20·7 + 76 ·3 + 58·0 

MEASURES~OF 69:TAURI-Continued 

4618 4635 4646 4708 4730 5198 5211 

Ve!. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. 

+40·2 } 
40·6 -~ 

+56·7 +55· 0 28·1 1 
23·6 l 

~ 

31 ·3 } 
2 

35·8 l 
2 

19· 3 }. 
2 

20·7 J • 
+ 4·2 t 

+ 56·70 + 55 ·00 + 28 ·80 
+ 22·94 + 21·90 + 21.62 
+ · 11 + ·04 ·04 

·28 ·28 ·28 

+ 79 .5 + 76·7 + 50· 1 

+38·7 

+48·5 

+ 43·63 
2·24 

·21 
·28 

+ 40·9 

_l • +56·2 

+41·1 

+ 48·65 
10·39 

+ ·04 
·28 

+ 38·0 

.!. • -23·5 i 

-33 ·5 J. • 

+55·6 } 

+ 4·2 

+20·1 k .......... .. 

- 12·63 + 29·90 
+ 28·21 + 25·05 
+ · 10 + · 12 

·28 ·28 

+ 15 ·4 + 54·8 
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MEASURES OF 69 TAURI- Concluded 

5760 . 5789 

>.. 
Vel. Wt. Vel. Wt. 

4861·527 -75·3 t +21 ·3 l 
4481·400 . . . . . . . . .. . . . . . . . . . . . . . . 
4340·634 -37·8 l. +20·0 ! • 
4101·890 . . . . . . . . . . . . . . . . . . . . . . . . 
3933·825 . . . . . . . . . . . . 

Weighted 
mean - 50·30 

Va + 23 ·43 
Vd ·OO 

Curv. - ·28 

Radial 
Velocity - 27·2 

Dominion Observatory 
Ottawa 

April, 1919. 

- 2·1 t 

+ 14·80 
+ 12·30 
- ·06 
- ·28 

+ 26 ·8 

5796 5816 5825 

Vel. Wt. Vel. Wt. Vel. Wt. 

+61 ·0 l. . . . . . . . . . . . . . ....... . . . . • 
. .... . .. . . . . . . . . . . . . +57·2 l. . . .. • 

44 ·6 ! +29·6 t . . . . . . . . . . 
. .. . .. . . 21·0 l. 84·1 . . . . • 

+34·7 .l +25·1 J. +58·3 • 2 

+ 46·22 + 25·20 + 66·53 
+ 11·83 - : 5 ·06 - 7·64 
- ·06 - ·10 - ·04 
- ·28 - ·28 - ·28 

+ 57.7 + 19 ·8 + 58·6 

5847 

Vel. Wt. 

. . . . . . . . . .. . 
+28 ·6 .l • 

40·0 J. • 
. . . . . . . . . ... 

+44·3 l. • 

+ 37·63 
- 12·16 
- ·18 
- ·28 

+ 25·0 

8385 

Vei. Wt. 

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

........ . . . . 
+31 ·2 J. • 

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

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

+ 31·20 
- 8·5 
+ ·17 
- ·28 

+ 22·5 



MEASURES OF RADIAL VELOCITY OF E CYGNI 

BY W. E, HARPER, M.A. 

(1900, a = 2011 42m · 2, o = + 33° 36', mag. 2 · 64, type K) 

This star was announced a spectroscopie binary by Curtis and Burns m Lick 
Observatory Bulletin 107. Their 7 plates show a range of about 7 km. Lord published 
5 velocities in Astrophysical Journal, XXI, 319, showing a range of 4·.4 km. with a mean 
value of -13 · 0 km. per sec. Campbell uses -10 km. per sec. for his statistical treatment 
of K-type stars. Küstner gives 6 measures in Astrophysical Journal, XXVII, 319, iil 
which a range of 9 · 1 km. is shown. 

Fifty plates were made here during the years 1907, 1908, 1909, 1914 and 1915, with 
the three-prism spectrograph, III L, which has a dispersion at À 4415 of 10 · 1 angstroms 
per millimetre. The star has excellent lines for measurement, and as 15 or 20 were 
measured on each plate the results should be fairly reliable. The extreme range shown 
by our measures is from -4 · 5 to -14 · 6 km., but, a part from a few su ch plates, no great 
range is shown in the mei:isures. The mean velocity, on the assumption of a constant 
velocity for the star, using the 50 plates with equal weights is -10·0 km. per sec. The 
residuals from this mean value follow the probability curve fairly closely and yield a 
probable error for a plate of ± 1 ·47 km. per sec., a value somewhat higher than might be 
expected from the go_od quality of the lines. If the 1914 and 1915 plates alone are used, 
-and they number 41 out of the 50-there is a reasonable appearance of the observations 
falling in.to a curve whose period is 19 · 664 days and range 5 km. Barring the plate of 
Aug. 4, 1914, (a memorable date) a considerable reduction in the probable error is 
effected. Five of the Lick observations are thereby satisfied but the first two are 
discordant. 

While no doubt a small range exists, a satisfactory period has not yet been obtained. 
The measures are published so that if others should wish to attempt a period the data 
will be available to them. 

OTTAWA MEASURES OF E CYGNI 

p la te Dale Julian Date Ve!. Plate Dale Juli:m Date Ve!. 

1163 1907, Xov. 29 2,417,909 ·48 - 8·2 6039 1!)14, Apr. 17 2,420,240. 84 -12·0 
1172 Der. 4 914·54 9· 1 6087 May 30 283·85 8·7 
1186 " 12 922·52 10 ·3 6107 June 13 297·85 11 · l 
1210 1908, Jan . 3 944·45 8 ·5 6149 July 5 319· 70 4 .5 
1556 May 25 2,418,087 . 85 9·0 6170 " 9 323·81 7 · tl 
1618 June 20 113 ·77 13·7 6181 " 14 328·62 13· 1 
1795 Aug. 19 173·76 14·5 6194 " 16 330·84 1:3. 7 
2735 1909, Au!'( . 10 529·63 7·6 6208 " 19 :;:3::l·79 ·\)·Ü 

2736 " 10 .529·69 - 8·:'5 621:3 " 21 3:3:i ·60 - 8·~ 

323 
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OTTAWA MEASURES OF E CYGNl-Continued 

Plate Date Julian Date Vel. Plate Date Julian Date Vel. 

6225 1914, July 25 2,420,339. 72 - 5.9 7065 1915, June 17 2,420,666·81 -12·7 
6229 " 28 342·83 7.9 7070 " 20 669·79 10·1 
6237 " 30 344.71 10·0 7086 July 1 680·84 8·1 
6240 Aug. 1 346·68 12·1 7094 " 9 688·80 11 ·7 
6259 " 4 349·76 7·6 7995 " 10 689·68 7·7 
6278 " 15 360·68 8·9 7097 " 12 691·81 10·9 
6282 " 18 363·81 6·6 7100 " 13 692·80 10·3 
6297 " 22 367·70 12·4 7106 " 17 696·68 11·5 
6298 " 24 369·54 9·1 7107 " 19 698·59 10 ·1 
6320 " 27 372·75 8 ·9 7114 " 20 699·84 11·3 
6325 " 31 376·56 8·4 7117 " 22 701·84 14·6 
6334 Sept. 4 380·55 7·1 7120 " 23 702·86 11·8 
6347 " 9 385 ·54 11 ·2 7121 " 26 705·58 11·6 
6393 " 17 393·68 8· 1 7131 " 29 708·58 10·9 
6534 Oct. 27 433.53 10·6 7136 Aug. 1 711 ·67 9·7 
7056 1915, June 8 657·83 -10 ·5 7142 " 8 718 ·66 -12 ·0 

MEASURES OF E CYGNI 

1172 1210 1556 1795 2735 6039 6087 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. · Wt. Vel. Wt. Vel. Wt. 

4586·191 
4584· 018 
4581 ·618 
4580·407 
4565· 726 
4556·202 
4554 ·257 
4552·594 
4549·766 
4535·965 
4534·169 
4531·202 
4528·807 
4522·855 
4520·397 
4515·508 
4494·664 
4482·376 
4476·214 .. 
4469·545 
4468·663 
4466·727 
4454·962 
4415·354 
4395·286 
4352·908 

Weighted 
mcan 

v. 
vd 

Curv. 

Radial 
Velocity 

+11·0 1 

10 ·9 1! 

9.7 1 
11 ·9 1 
14 ·3 1! 
8·2 !! 

7 ·5 1 
9 ·2 1 
7 .7 1 

6·2 1 

12 ·6 1 

13 ·3 1 

6·0 1 

+ 14·8 1 

+ 10·31 
- 18·86 

·2 
·2 

- 9· l 

+ 4·6 1 

8·4 1 

6·7 1 

3·0 l ! 
5·0 1 
8·8 1 
3. 7 ~ 

3·2 1 
2 ·6 ! 

3· 0 1 . 
7 ·3 1 

8·8 1 
7 ·6 1 

-27·6 1 

33·0 1 

33.4 1 

32·5 1! 
26 ·5 1! 

25·6 t 
26·6 ! 

29·9 1 

19· 5 1 

-14·7 1 
14 ·3 1 

10 ·9 1 

14 ·4 1! 
17 ·7 l t 

14·5 1 
14 ·2 ! 

9.7 1 
9.4 1 

- 5·1 1 

5 ·2 1! 
14·5 1 
13·0 1! 
15·9 1 • 
10·0 1 
12 ·4 1 
10·0 1 
8 ·9 1 

15·5 i 
10·7 1 
5 ·6 ! 

15·4 i 
8·6 1 

8·2 1 

-15·6 ! - 8·3 1 

-28·3 1 
27·0 1 

........ . . . . 
29·0 1 

. . . . . . . . . . . . 
25·4 1 
28·5 1 
29 ·2 1 
26 ·7 1 

34·8 1 
28·3 1 

-28 ·8 1 
26·1 1 
33 ·8 1 

. 31 ·7 1 
. . .. . . . . . . . . 

25·5 1 
30 ·1 1 
26 ·4 1 
25 ·2 1 

29·2 1 
26·9 1 
23·3 1 

32·7 1 ... . ..... . . . 
33·1 1 ........... . 
26·0 1 . ... .. ..... . 

33·5 1 
23 ·0 1 

--24 ·2 1 

27·9 1 
25·2 1 

21·4 1 

... . .. . ................................ . .......... . ..... . ..... -26·0 1 
+ 7·0 1 -19·3 1 ....... ..... .. . ............................... .. 

+ .5·80 - 27·73 13·64 - 10 ·12 - 2 ·65 - 27 ·17 
13·74 + 18·93 0·35 + 2·69 + 16 ·69 + 18 ·67 

·27 + ·10 ·19 + ·10 + ·22 + ·10 
·28 ·28 ·28 ·28 ·28 ·28 

- 8·5 - 9·0 - 14·5 - 7·6 - 12 ·0 - 8 ·7 



45 6·191 
4584·018 
4581·618 
4580 ·407 
4565·726 
4563·939 
4556·202 
4554·257 
4552·594 
4549·766 
4535·965 
4534·169 
4531·202 
4528·807 
4522·855 
4520·397 
4515·508 
4494·664 
4476·214 
4472·957 
4469·545 
4466·727 
4464·772 
4459·304 
4454·962 
4415·354 
4395·286 

Wcighted 
mean 

Va 
V4 

Curv. 

Radial 
Velocity 
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MEASURES OF E CYGNI-Continued 

6107 6149 6170 6181 6194 6208 6213 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. 

-22·9 1 
27·6 1 
23·7 1 
31·8 1 

. 28·6 1 

26·6 1 
32·4 1 
30 ·1 1 
28·5 1 

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

. . . . . . . . .... 
28·5 1 
30·0 1 

27·3 1 

21·3 1 

24·6 1 

29·4 1 
-35·2 1 

- 28·03 
+ 17·l!J 

·OO 
·28 

- 11·1 

-20·0 1 
13·8 1 

16 ·2 1 

14·2 1 
12 · 6 1 
19·7 1 
17 ·5 1 
19·5 1 
22·3 1 
19·6 1 
18 ·2 1 

18·6 1 

18·3 1 

15·0 1 
13·9 1 

-19·6 1 

- 17·44 
+ 13·04 

+ ·14 
·28 

- 4 .5 

-16·6 1 
16·9 1 
19·8 1 

20·2 1 
22·2 1 
19·2 1 
20·3 1 

23·8 1 
18·3 1 
17·0 1 
19·9 1 
19·4 1 
22·4 1 
23·1 1 

-15·4 1 

- 19·63 
+ 12 ·05 

·06 
·28 

- 7·9 

-23·9 l 
29·7 i 
25·7 i 

18·0 ! 
26·4 i 
27·9 t 
23·8 1 

21·7 t 

24·2 1 
21·1 ~ 

-24·4 1 

16·5 ! 
27·4 1 
25·7 1 
31·3 .l 

2 

22·7 ! 
23·0 1 
24·0 .! 

2 

21·7 1 
22·5 1 

24·4 ! 
29·3 ! 

18·8 ! 
25·7 ! 
19·9 1 

-16·7 1 

19·0 1 
21·8 1 
19·2 1 

. . . . . . . . . . .. 
20·3 1 
16·4 1 
17·9 1 
18·6 1 
13·6 1 

23·0 1 
19·6 1 
18·3 1 

19·6 1 
21·1 1 
17 ·8 1 

.. . . . . . . . . . . . .. . . . .. .. .. 16·5 1 
17 ·5 ! .... .. . . .. . . 

-25·8 ! -16·8 1 
-26 ·6 t 

- 23 ·81 - 23·53 18·60 

+ 10 ·79 + 10·21 + 9 ·40 

+ ·22 · 13 ·08 
·28 ·28 ·28 

- 13· 1 - 13·7 - 9·6 

-12·5 1 

15·3 1 
20·1 1 
22·6 1 

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

. . . . . . . . . . .. 
17 ·8 1 
13·9 1 
15·5 1 
17·2 1 

22·7 1 
20·2 1 
14·9 1 

19·5 1 
19·3 1 
18·2 1 

14·5 1 
15·5 1 

-19·7 1 

17·61 

+ 8 ·8\) 

+ ·22 
·28 

- 8 ·8 
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4586·191 
45 ' 4·018 
4581·618 
4580·407 
4565·726 
4563·939 
4556·202 
4554·257 
4552·594 
4549·766 
4535·965 
4531·202 
4528·807 
4525·285 
4522·855 
4515·508 
4501·448 
4494·664 
4476·214 
4472·957 
4469·545 
4468·663 
4466·727 
4464·772 
4459·304 
4454·962 
4415·354 
4395·286 
4371 ·312 
4369·856 
4352·908 
4352·006 

Wcighted 
mean 

Va 
\°d 

Curv. 

lbclial 
\"p]ocity 
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MEASURES OF E CYGNI-Continued 

l 

6225 6229 6237 6240 6259 6259* 6278 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

- 7.5 l. • 
16·3 l. • 
16·2 1 
11·5 1 
17·5 1! 

10·7 1 
15·3 1 
10·6 l t 
13·5 1 

. . . . . . . . . ... 
13 ·3 1 
15·0 1 
13·7 i 
13 ·8 1 

-14·1 1 
13·5 i 
12·8 1 

16·9 1 

11·8 1 
16·3 i 
10·6 1 
14·9 i 

. . . . . . . . .... 
14·2 1 

14·5 t 

18·1 1 16·2 1 
7-0 1 -16·5 t 

14·4 1 

-13·4 1 

17·5 lt 
17 ·5 1 

21·7 i 
17·4 1 
17·6 1 
13·6 1 
22·0 i 
15·5 1 

14·6 1 
17·2 1 
19·5 1 
12·3 1 
11·8 1 
17·9 1 
9·5 1 

19·1 1 
-12·3 1 

-14·4 1 

14·2 1 
17 .9 1 
17 ·2 1 

. . . . . . . . . . . . 
19·2 1 
17·2 1 
15·6 1 
19·3 1 
17·3 1 
21· 1 t 
18·4 1 

14·8 1 
18·3 1 

. . . . . . . . . . . . 
20·2 1 

. ....... . . . . 
15·6 1 
14·9 ! 

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

. . . . . . . . . . . 
13·0 t 

--- -

- 7·0 1 - 6 ·6 1 - 9·1 q 
8·2 1 5.4 1 . .. ..... . . . . 
8·4 1 7.5 1 9·6 lt 

18·5 t 15·3 t ........ . . . . 
14·8 l t 15·1 lt 12·0 1 

. . . . . . . . . . . . ........ . . . . .... .... . ... 
22·9 1 21·6 1 9.9 l. • 
10·2 t 7·8 ! 12·5 1 
17·1 i 16·7 t 13·7 l. • 
12·6 1 11 ·4 1 8·0 i 
8·2 1 6·6 1 9·8 1 

. . . . . . . . .... . ...... . . . . . 5·2 t 
12·5 1 13·7 1 4.9 1 

9·0 1 9.4 1 8·0 1 
15·8 1 17·3 1 12·8 t 

. . . . . . . . . . . . .. ... ... . . . . . . . . . . . . . ... 
14·6 l. . . . . . . . . . . . . . . . . . . . . .... • 

4.7 1 5·8 l 10·9 1 
11·6 1 12·6 1 - 5·8 t 
9·2 1 12·0 1 . ... .... . . . . 

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

....... . . . . . . . . . . . . . . . . . . ... . .. . .. . 
6 ·4 1 6·8 1 

-12·5 1 . . .............................. . ... ... ..... ... ........ . .. .. ........ : ... 
-19·7 1 

- 13·36 - 14·25 - 15·92 - 17 ·12 
+ 7·70 + 6·77 + 6·15 + 5·60 
+ ·03 · 16 ·OO + ·05 

·28 ·28 ·28 ·66 

- ;).!) - 7.9 10·0 - 12·1 

11·0 1 
14· 1 1 
15·2 
12·3 
13·4 
13 ·9 1 

-10·4 1 

11 ·82 
+ 4·64 

·11 
·28 

- 7·6 

12·3 1 
13·1 1 
17·7 i 
11 ·8 .l • 
14·4 t 
13·4 1 

-11·9 1 

- 11·88 9·76 

+ 4·64 + 1·15 
· 11 ·02 
·28 ·28 

- 7·6 - 8·9 

*Check measurement 
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MEASURES OF E CYGNI-Continued 

6282 6297 6298 6320 6325 6334 6347 

}.. 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. !wt. Vel. Wt. Vel. Wt. 

4586· 191 - 2·0 A - 4·6 1 - 3 ·3 1 - 1·0 1 + 1·5 1 + 5·3 A + 3·0 1 • • 
4584·018 9 ·8 1 . . . . . . . . . . . . 8·8 1 ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 4·4 1 
4581·618 7.3 1 9 .4 1 4.7 1 2·7 1 - 2·8 lt - 2·9 1 - 2·6 1 
4580 ·407 3·1 1. 6·9 1 8·3 1 7·0 1 - 3·8 1 - 5·1 l - 0·9 1 • 
4565 ·726 6·6 1 14·0 1 8·0 1 6·3 1 - 5·2 1! - 3·9 1 - 8·3 1 
4556·202 . . . . . . . . ... . 15·2 t 11·3 1 . . . . . . . . . . . . . . . . . . . . . . . . + 4·6 1 . ..... .. . .. . 
4554 ·257 8·5 1 13·0 l 8 ·4 1 2·9 1. - 5 ·6 1 . . ... . .. - 6·1 1 .. . . . . 
4552·594 5·4 1 17 ·5 ! 7·1 1 6·6 1 - 7·2 1 - 2·6 1 - 6·1 1 
4549·766 6·4 1 11 ·3 1 3·2 1 4.4 1 - 4·2 1! - 3.3 1 - 6·1 1 
4535.955 . 4·6 1 7·8 1 6 -,4 1 5·4 1 - 4.4 1 - 1·0 l - 6·8 1 
4531·202 . . . . . . . . . . . . . ... . . . . . . . . . ....... . . . . 4·0 1 -10·8 l . . . . . . . . .... . ....... . . . . 
4528·807 5·0 1 11·4 lt 10·0 1 5·4 li - 2·3 1 - 4·2 1 - 3·0 1 
4522·855 3·0 1 5·6 1 8·8 1 2·9 .l • - 4·9 i - 6·1 1 - 5·5 1 
4515 ·508 11·6 1 12·1 ~- 5·6 1 . . . . . . . . . . . . - 2·4 t . ....... .... . . . . . . . . .. . . . . 
4494·664 2·4 ! 17.4 1 8·4 1 9 ·5 .l .. - 4·2 1 - 8·7 l - 7.3 1 
4482·376 . . . . . . . . . . . . . . . . . . . . . . . . •' • ... .. . .. .. . . . . . . . . . .. . . . . . . . . . . . . . + 2·3 l . . ...... . . . . 
4476·214 10 ·1 1 10·4 1 14·8 1. - 4·1 1 - 5.3 1 - 6 ·1 1 . . . . . . . . . . . . • 
4472·957 - 2 ·8 1 12·6 ! 6·6 1 8·0 i - 5·8 1 - 1·2 1 - 4·2 1 
4469·545 8·3 t 9·2 1 0·9 3 + 0·5 1 - 2·4 1 . . . . . . . . . . . . • . ....... . ... 
4466·727 ........ . . . . 6·6 t - 1·9 1 3·4 l - 4 .3 1 + 0 ·6 1 O·O 1 
4464 ·772 - 5·8 1 . . . . . . . . + 3 ·6 1 . . . . . . . . . . . . ... . . . . . . . . . . . . . ... . . . . . . . . . ... . ....... . . . . 
4459·304 . . . . . . . . .... . . . . . . . . . ... . . . . . . . . . ... .... .. .. . ... . . . . . . . . . ... - 0·3 1 . ..... . . . .. . 
4454·962 . . . . . . . . . . . . . .. .. ... . ... . . . . . . . . . . . . 7.7 t .. . ..... . .. . . ...... . . . . . . ....... . . .. 
4427;420 ........ - 6·5 1 ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 2 . . . . . . . . . ... 
4415·354 . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . . .. . -12·5 l - 5·8 1 . ...... . . . . . . . . . . . . . . . . . 

Weighted 
mean - 6· 18 - 10·88 - 7·25 - 5·67 - 4·29 - 1·68 - 4·18 

v. + 0· 13 - 1·14 - 1 ·73 - 2 ·77 - 4·00 - 5·26 - 6 ·83 
vd - ·22 - · 11 + · 16 - ·16 + ·12 + · 12 + ·11 

Curv. - ·28 + ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Radial 
Velocity - 6·6 - 12·4 - 9·1 - 8·9 - 8·4 - 7·1 - 11·2 
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4586·191 
4584·018 
4581·618 
4580·407 
4572·156 
4565·726 
4554·257 
4552·594 
4549·766 
4535·965 
4534·169 
4531·202 
4528·807 
4525·285 
4522·855 
4515 ·508 
4494·664 
4482·376 
4476·214 
4472 ·957 
4469·545 
4468·663 
44ô6·727 
4464·772 
4459·304 
4454·962 
4427·420 
4415 ·354 
4404·927 
4395·286 
4352·908 
4352·006 

Weighted 
me an 

v. 
Vd 

Curv. 

Radial 
Velocity 
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MEASURES OF E CYGNI-Cantinued 

6393 6534 7056 7056* 7065 7070 7086 

Vel. Wt. Vcl. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Vel. Vel. \Yt. 

. . . . . .. 
. . . . . . 
. . . . . . . 
+ 2·6 1 

+ 8·4 1 
...... . . . . . . 

+ 3·6 ~ 
+ 0·3 1 
+ 3.7 1 

- 1 ·2 1 

- 8·1 l 

- l.·1 1 

+12·6 
7.3 1 

10·1 
7.4 

9·3 
9·0 
9·0 
5.7 1 
9 · 1 1 

2·4 1 
6:4 1 

3 • 
.a • 
À 
2 

.i • 
t 
! 

10·5 i 
5· l l 
6·2 1 

l ·3 1 
5.9 1 

-25·8 1 
33·9 ! 
29·7 1 

34·0 1 
31·6 1 
30·6 t 
28·6 1 
28·5 1 
25·6 1 
24·5 1 

28·9 1 

30·7 1 

22·6 t 
26·8 1 
26·0 1 

-23·0 1 
33·0 1 
28·6 1 

30·8 1 
29·0 1 
26·3 1 
27·3 1 
24·9 1 

26·2 1 

30·7 1 

24 ·6 ! 

22·8 1 

-23·2 1 
30·4 1 
28·6 1 
29·7 1 
30·2 1 

. . .... .. . . . . 
32·6 1 
30·4 1 
28·0 1 
27·8 1 

30·9 1 
30·6 1 
33.7 1 
30·0 1 

28·3 1 
26·4 1 
28·7 1 
24 ·6 1 
24 ·9 1 

-16·7 1 -16·6 3 .. 
.... . . . . . . . . . . . . . . . . 
21·9 1 23·8 ~ 
25 ·6 1 26·8 } 

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

. . . . . . . . . ... . ....... . ... 
24·5 1 18·9 1 

... .. .. . . . . . 28·3 t 
25 ·5 1 22·7 1 
24·7 1 15·1 À 

2 

27·3 1 ........ . . . . 
29·7 1 27·2 1 
34.9 1 . . . . . . . . . .. . 
28·0 1 19·7 1 

30·7 1 21·8 t 

27 ·6 1! 21·8 1 
21 ·3 1 .. ......... . 

.. .. .. .. .. .. .. .. .. .. .. .. 29·4 1 ...... ...... .... .. ...... .. ............ . ....... .. 

. . . . .. .. .. .. 10·0 i 31·1 t 26 ·6 ! . .. .. .. . . . .. .. . .. .. . .. .. -2.0·3 1 
+ 8·2 1 10 ·4 t .................... . ........... . .. . ....... . . . .... .. .... ... . 

. . . . . . . . . . . . + 7 ·4 i 31 ·5 1 28·5 1 ....................... . ........... . 

- 0·9 1 -28·6 1 
- 1·9 3 • - 0·8 1 
+ 9·2 i 
- 0: 2 1 

+ 1·62 + 7·40 - 28 ·81 
- 9 ·28 - 17·62 + 17 ·86 
- · 16 ·09 + ·04 
- ·28 ·28 ·28 

- 8·1 - 10·6 - 11·2 

25 ·3 1 
-29·8 1 

- 27·45 
+ 17 ·86 
+ ·04 

·28 

9·8 

-32 ·3 1 

- 29·02 
+ 16 ·57 
+ ·03 

·28 

- 12·7 

26·3 1 .. ........ .. 
26·4 1 ........... . 

-25·6 1 .... .. .. ... . 

- 26·04 - 21·69 
+ 16 ·14 + 13 ·97 
+ ·07 ·07 

·2 ·2 

- 10 ·1 - 8·1 

*Check measurement 



4586·191 
4584·018 
4581·618 
4580·407 
4565·726 
4556·202 
4554·257 
4552·594 
4549·766 
4535·965 
4531·202 
4528 ·807 
4522·855 
4494·664 
4476·214 
4472 ·957 
4469·545 
4466·727 
4464·772 
4459·304 
4427·420 
4415·354 
4395·286 
4352·908 
4352-006 

\\~<l i{!;hi rd 
rnran 

Va 
\' d 

Curv. 

Hadial 
Yclocity 
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MEASURES OF e CYGNI-ConJinued 

7094 7095 7097 7100 7106 7107 7114 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Val. Wt. Ve!. Wt. Vel. Wt. Vd. Wt. 

-19·0 1 -17·9 J. -19·4 1 -17·6 1 -15·2 1 -12·5 1 -17·1 1 2 

. . . . . . . . . . .. 22·7 ! 25·8 1 . . . . . . . . .... . . . . . . . . 23·9 1 23·0 1 
27·4 1 15·4 ! 21 ·0 1 22·3 1 20·9 1 18·5 1 20 ·0 1 

.... 18·9 .l. 26·2 1 21·3 1 30·6 ! 26·6 1 . . . . . . . . 2 . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . ... . . ....... . ... . . . . . . . ... 21·8 1 22·0 1 22·4 1 
. .. . . . . . . . . . . .. ..... .... 25·8 1 . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . 21·5 1 

22·0 .l. 17·4 1 23·8 1 27·1 1 17·1 1 19 ·2 1 . . . . . . . . .... 2 

25·5 1 20·2 ~ 21·1 1 21·8 1 21·3 1 20·9 1 17·1 1 
22·4 1 11·2 21 ·3 1 18·5 1 22·-! 1 16·8 1 20·0 l 
23·2 1 23·4 i 17·7 1 18·7 1 20 · .5 1 19·6 1 19·0 1 

. . . . . . . . ... 23·8 1 . .. . . ...... . . . ....... . . . . 
!3·4 l~ -23·4 J 22·8 1 22·i3 1 22 ·3 1 18·û 1 21 ·4 1 2 

22·8 l ........ . . . 23-n 1 19·6 1 20·8 1 24·7 1 17 ·7 1 
21 ·4 1 . . . . . . . . .. .. 20·2 1 21·4 1 21 ·1 1 17·5 1 
21·5 1 ...... .. . . . . 18·7 1 26·3 1 20·5 1 21·0 1 . ....... . . . 
20·4 1 .. .... .. . . . . 19·1 1 19·4 1 17 ·7 1 . . . . . ... 21·1 1 

..... . . . . 23·3 1 20·4 l 17·7 1 
17·8 .1 . ..... .. . . . . 18·8 1 16·8 1 16·3 1 16·0 1 17·4 1 , 

........ . . . . . . . . . . . . . . . . . .. . .. . . 15·9 1 17 ·4 1 18·8 1 
20·9 ........ . . . . . . . . . . . . 20·9 1 25·4 A 21 ·9 1 . .. 2 

24·2 1 . . .... . . . . . . . . . .. 22·0 1 28·0 1 21·1 1 22·6 1 
20·0 1 .. . . .... . . . . -30·7 1 -24·6 1 23·3 1 -22·5 1 -19·8 1 
27·6 1 . . . . . . . . . . . . . . . . ........ . ' .. .... . ..... . . . . 
23 ·2 1 ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . -21·6 1 . . . . . . . . . . . . . . . . . . . . . . 

-27·1 1 . . . . . . . . . . . . .. . ..... . . . ... ..... . ...... . ....... . . . . 

- 2:3. fil - rn "rn - 22·0() - 21·0.J. - 21.:is l!l ·Gl - :W·O'l 

+ 12·1 l + 11·88 + ll ·:l.5 + 11 ·0\) + 10 ·07 + H·:ï2 + \l·2(i 

·O!i + · l~ + .07 .()(i + · 12 -+ -2:1 . 1.ï 
·:2~ ·28 ·28 ·28 ·2S ·2S ·2S 

- 11 ·7 - 7.7 10·0 - 10·:3 - ll·.) - 10·1 - 11-:3 
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MEASURES OF E CYGNI-Concluded 

7117 7120 7121 7131 7136 7142 

Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. Vol. Wt. Vol. Wt. 

4586·191 
4584·018 
4581·618 
4580·407 
4565·726 
4556·202 
4554:257 
4552·594 
4549·766 
4535·965 
4531·202 
4528·807 
4525·285 
4522·855 
4494·664 
4476·214 
4472·957 
4469·545 
4468 ·663 
4466·727 
4.459 ·304 
4427·420 
4415·354 
4352·908 
4352·908 

\\' <'ightcd 
Jll(l:\Jl 

Ya 
\'d 

('Ill'\' . 

H:ulial 
Vclorit.'· 

-21 ·0 1 
. . . . . . . . . . . . 

24 ·5 
23·9 1 
23·0 1 
29·7 1 
24 ·8 1 
22·6 1 
23·4 1 
24·1 1 
28·8 l 
22·9 1 

. . . . . . . . . . . . 
22·9 1 
18·8 1 
25·2 1 
19·3 1 

. . . . . . . . . . . 
. . . . . . . . 
16·6 1 
17·4 1 
26·2 1 

-20·7 1 

. . . . . . . . . . . 

- 22 ·!14 
+ 8·7:3 

·Hl 
.2:-:; 

- 14·6 

-19·6 1 
. . . . . . . . . . . . 

17·4 1 
26·1 ;i_ • 
24·6 3 • 
24·0 

,_ 
• 

15·3 i 
18·6 il • 
15·2 3 • 
1 ·O 1 
. . . . . . . . 
16·9 ~ 

. . . . . . . . . ... 
-22·0 
. . . . . . . . . . 

.. .. ... ' ' ... 

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

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

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

- 19·67 

+ 8·~1 

·ln 
·28 

- 11·8 

1 )o m inio n '"o hsPn' ;üo ry 
Ottawa 

.\pril , HJHJ. 

-15·2 1 
21 ·0 1 
16·9 1 
21·6 1 
20·6 1 

. . . . . . . . . . . . 
16·0 1 
17·8 1 
19·2 1 
19·8 1 

. . . . . . . . . . .. 
20•1 1 

. . . . . . . . 
23·7 1 
16·8 1 
18·0 1 
17·5 1 
20·0 1 
17·3 1 
15·0 1 
17·8 1 
21 ·8 1 
19·0 1 
20·1 1 

-23·6 1 

- 19·01 
+ 7 ·.52 

+ ·23 
·28 

- 11·6 

-10·8 1 -10·1 1 -10·2 1 . . . . . . . . .... 
21·8 1 14·2 1 . . . . . . . . . ... . . . . . .. . ..... 
14·1 1 11·9 1 16·2 1 . . . .. . . . .... 
21 ·9 1 20·7 1 18·3 1 . .. . . . . . . ... 
18·7 1 16·8 1 1 ·2 1 . . . . . . . . . ... 
12·7 1 15·2 1 . . . . . . . . . . . . . . . . . .. . . ... 
19·4 1 13·3 1 . . . . . . . . . . . . . . .. . . . . ... . 
18·2 1 15·8 1 14·0 1 ··· ·· .. . 
16·3 1 13·9 1 14·7 1 • . . . . . . . . . ... 
17·4 1 13·8 1 16·0 1 . . . . . ... .... 

. . . . . . . . . . . . ........ .. . . . . . . . . . . . . . . . . . . . . . . . ... 
16·9 1 16·3 1 18·5 91. . . . . . . . . .... 
22·7 1 . ....... . . . . ........ . ... . .... . .. . . . . 
16·4 1 17·5 1 15·1 1 . . . . . . .... 
19·1 1 14·6 1 21·1 1 . . . . . . . . .... 
22·2 1 16·8 1 14·4 1 . . . . . . . . .... 
15·2 1 13·3 1 11·8 1 ........ .... 

. . . . . . . . . .. . 13·6 1 . . . . . . . . .... . . . . . . . . ..... 

. . . . . . . . . . . . . ....... . ... . ... . ... . . . . . . . . . . . . .... 
11·2 1 5.9 1 6·7 1 . . . . . . . . .... 

. . . . . . . . . . . . . ....... . . . . 12·3 1 . . . .. . . . .... 
14 ·7 1 14·6 1 18·7 1 . . . . . . . . .... 

-16·8 1 . . . . . . . . . ... -17·6 1 . . . . . .. . .... 
. . . . . . . . . . . . -19·9 1 . ·.· ..... . ... . . . . . . .. .... 
. . . . . . . . . .. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . ... .. .. 

17 ·18 - 15·17 - 15·24 ........ . .. . 
+ 6·7:3 + . 5·67 + 3.49 . . . . . . . . . . . . 

· 13 + ·07 + ·06 ............ 
·28 ·28 ·28 ........ . ... 

- 10·9 - 9.7 - 12 ·0 
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RADIAL VELOCITIES OF 30 STARS 

BY W. E. HARPER, M.A. 

During the course of several years' work at this observatory a considerable number 
of miscellaneous measures of radial velocity have accumulated. Some of these are of 
spectroscopie binaries already announced, while others are of stars for which no previous 
measures were known. In the case of the latter, a few have been found to be variable 
in velocity and are so indicated in the column of remarks of the following table or in the 
text. Sorne of the binaries could with profit be continued, while others are either too 
uncertain for measurement or have such a small range that greater dispersion is necessary 
to successfully tackle them. The stars with their approximate positions for 1900, the 
number of plates secured, and other data are given in the following table. 

Star 

ri Piscium ... . ...... ..... ...... . .... .. . . 
oCet.i . . .. . . ........... ..... ... . ..... . . 
35 Arietis ... . ...... . .......... .. ...... . 
Boss 678 . . ...................... . . . . . 
Boss 744 . . ............ . .... . .. . . . . .. . . 
Boss 783 ..... ... ............. ... . .. .. . . 
Boss 839 ....... ......... .. . ........... . 
42 Persei ..................... .. .. . . . . . 
Boss 898 ..... . ... ... .. ...... . . . . .. ... . . 
Boss 947 ......... . .... . .. .... . . . . . . . . . . 
t/I Orionis ............ . ..... . .. .. . . .... . 
L Orionis ... . . . .... . .... . . .. .... . ...... . 
30 Canis Majoris .... . . . . . . . .......... . . 
Boss 2381 ........... . ..... . .......... . . 
36 Lyncis ... . . . .......... . . . ... . ..... . . 
.1 Leonis ... ... ..... . . ....... .. .... ..... 1 

66716- 1 

a 

1 26 
2 14 
2 38 
2 54 
3 12 

. 3 22 

3 36 
3 43 

.3 49 
4 01 
5 22 
,5 30 
7 15 
8 47 
9 07 

10 11 

+ 14 50 
- 3 26 
+27 17 
+.51 ,57 
+49 43 
+49 30 
+33 39 
+32 48 
+ 47 35 
+ 47 27 
+ ;3 01 
- 5 59 
- 24 47 
- 6 49 
+ 43 38 
+ 23 55 

Plates 

40 
4 
5 
5 
4 

7 
4 
2 
5 

lû 
30 

3 
2 
;) 

3 

R emarks 

u11eerlain hina ry 

constant vclocity 
suspcctccl binary 

ncw sprc . binary 

ncw spcc. hinary 
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Star a Plates Remarks 

h m 0 

?r 8 Virginis . ..... .. .. . .. .. ........ .. ... 11 56 + 7 10 15 
16 Comœ ........ ... ............. . ..... 12 22 +27 22 4 
12 Canum Venaticorum ... ... ....... ... . 12 51 +38 52 4 new spec. binary 
r Virginis ............................. 13 57 + 2 02 12 constant velocity, -2 
33 Boôtis .............................. 14 35 +44 50 2 
10 Serpentis . . ........ . ................. 15 24 + 2 12 4 
1 ~ Coronœ Borealis .. ..... .... .......... 15 52 +38 14 3 
21 Ophiuchi ..................... . . . . . .. 16 46 + 1 23 4 
101 Herculis ........... .. .. . ... ... ..... 18 05 +20 01 4 
Boss 4669 ......... . ......... .. ......... 18 22 +29 46 2 
50 Draconis .. . ........ . ...... : .. ...... . 18 50 +75 20 28 additional measures 
Boss 5070 ....... .. ......... .. ...... . ... 19 47 +40 20 7 
13 Vulpeculœ . . ......... ....... . ........ 19 49 +23 50 6 
Boss 5535 . ... ... .. .. . .................. 21 28 +60 01 4 

1/ PISCIUM 

(1900, a= lh 26m·l, 8 = + 14° 50', m.ag. 3·72, type G5) 

In the Astrophysical Journal, volume XIX, page 249 and volume XXI, page 313, 
are given the measures of 15 plates taken by Lord at the Emerson McMillan Observatory 
in the years 1901to1905. The range shown is from +9·5 to +24·9, and Lord suspected 
that the star was a spectroscopie binary of long period. Giving his plates equal weight 
would bring the mean velocity about + 16 · 4 km. per second. 

From 1897 to 1904 there were 7 plates of the star secured at the Lick Observatory 
with practically no range in velocity shown. Campbell used the mean + 15 · 5 km. 
per sec. as the. velocity of the star, though he stated that Lord's contention of its 
spectroscopie character was neither proved nor disprm:ed by his plates. 

From 1904 to 1907 Küstner secured 4 plates with a single-prism spectrograph showing 
no appreciable range and giving a mean velocity of + 14 · 8 km. per second. 

In 1906, 1907 and 1908 there were 44 plates secured here as given in the table following. 
For reasoni': given in the column of remarks the numbers 606, 624, 1057 and 1254 have 
not been considered in the discussion. Of the remaining 40 plates, 16 were made with 
the three-prism universal spectroscope adapted for radial velocity work, 5 with the single
prism long-focus camera, and the remaining 19 with the regular three-prism long-focuE 
camera arrangement. From our early plates it was felt that the variation was real and 
the period short, and a number of plates were made and measured- the labourious method 
of applying the Hartman-Cornu formula for each line being u ed-before it was suspected 
that orne systematic error in the instrument might be the cause of the variations measured. 
Thi uspicion is probably the correct view for the univer al and single-pri m in truments, 
as in the early tage of the work they were not so perfect as later experience made them. 
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The range shown by the plates of the regular three-prism instrument is 11 km. but if 
three of these are omitted, in which only about half the usual number of lines are measured, 
the greatest range is about 3 km. It would appear only reasonable, then, to assume 
that if the star is a spectroscopie binary its range of variation is very small. On the 
assumptiop. that its velocity is constant, the mean of either the universal plates or the 
single-prism plates is + 12 · 3 km. per sec., while for the three-prism it is + 14 · 1 km. 
per sec. Weighting the single, universal and three-prism arrangements as 1, 2 and 3 
the mean velocity is + 13 · 3 km. per second. 

Plate 

403 .. .... .......... ... .... ... . 

554 . . .. .. . ... .. ... . .. ... .. .... . 
562 ..... .. ... . .... ... . .. . ... .. . 
568 .. .... . .... . .. . . .. .. ..... .. . 
584 .. ........ . .... . .. .. .. .. . .. . 
588 . . ... .. ... . . .. .. .. . .. .. ... . . 
595 . ... . ....... .. .. . ... . . .. .. . . 
598 .. .. .... .. ... . . . .. ... . . . ... . 
606 ....... ... ... .. ... ... . ..... . 
608 . . .. . .......... . .. ... ...... . 
616 ... .. .................. . ... . 
617 ....... . ........ . . . . . .. . . . . . 
624 ........ . ... . . .... . .. . . .. . . . 
625 . ... . .. . ... .. ..... . .. . ..... . 
634 . .. . ... .. ........ . ... .. .... . 
635 . ........ . . . .. .. . . ... . ..... . 
641 ... . .. .. . . . . . . ..... .. ..... . . 
642 . ... . .. . . . .. . . . . . . . ..... . . . . 
955 .... . . . . . .. . . . .. . ... . .. . . . . . 

1003 . .. ...... . . . .... .. . . .... .. . . 
1036 .......... . .. .. .... . ....... . 
1041 ........... . . . .... . ........ . 
1051 ... . ... . . . . . .... .. . . ..... . . . 
1054 ....... . .. . . . . . . . ...... . ... . 
1057 ... . .. . ... . .... . ... . ....... . 
1095 . . ...... . ......... . ....... . 
1096 . ........ . .... . ... . ..... . .. . 
1102 .. .... . .. . . . .... .. . . ... . .. . . 
1103 ........... . ..... . .... . .... . 
1104 . ........ ... .... . .. .. . .. . .. . 
1105 .. . .... . ... . . . ............. . 
1107 .... ... ....... . . . . . . . ... . .. . 
1164 .. . . . .... . .. ... . . .... . ..... . 
1165 . . .. . .... . .... . ........... . . 
Ll73 ............... . . . . . . . ..... . 
11 7 . .... .. ...... ... ...... . . .. . . 

66716- 1! 

MEASURES OF 1/ PISClUM 

Inst . 

u 

" 

" 
" 
" 

" 
" 
" 
" 

" 
" 
" 
" 
" 
" 
IL 

III L 
IL 

" 

" 
III L 

" 
" 
" 
" 
" 

" 
" 
" 

D ate 

1906 
Sept. 27·847 

1907 
Jan. 18·543 

" 21 ·550 
" 22·604 
" 28·526 
" 30·552 

Feb. 4·542 

" 
" 
" 

6·521 
7·529 
8·542 

" 21 ·487 
" 21·529 
" 22·500 
" 25·539 
" 25·543 
" 25·580 
" 27 ·507 

27·544 
July 18·799 
Aug. 10 ·494 
Sept. 6·750 

" 12·767 
18 ·660 

" 18· 781 
18·88.5 

Oct. 8· 734 
8· 799 

18 ·670 
22·647 
23·644 
23· 697 
25 ·633 

Kov. 29· 543 
29 ·589 

Dec . 4 ·577 
2L ·483 

Ve!. 

+10·7 

+ 3·6 
+16·3 
+10·7 
+10·0 
+ 5 · 1 
+16·3 
+ 6 ·5 
+26·4 
+17·9 
+ 5 ·2 
+18·1 
+ 3·8 
+21·4 
+18·6 
+18·5 
+10·9 
+16·0 
+ 0·6 
+18 ·4 
t 8 ·0 
+12· 9 
+ 19· l 
+ 13·2 
+ 8·5 
+ 12·2 
+ 12 ·2 
+ 13·0 
+ 15·1 
+ 11·8 
+ 13· 9 
+ 13 ·2 
+ 14· 3 
+ 12 ·3 
+ 11 ·4 
+ 14·1 

n 

7 

26 
25 
28 
28 
23 
17 
29 

R emarks 

10 plate underexposed 
14 
18 
23 
20 temperature change 
24 
24 

8 
25 
15 
7 
9 

17 
17 
18 
19 
10 plate underexposed 
26 
25 
16 
14 
25 
18 
19 
17 
11 
18 
18 
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MEASURES OF 71 PISCIUM-Concluded 

Plate lnst. Date Vel. n Remarks 

1908 
1205 ..... . . . . . .. . . .. . . . . . . . . . . . III L Jan. 1·544 +13·9 16 
1211 ................ . ......... . . " " 3·501 +10·9 10 
1254 ............................ " " 22·516 + 8·5 9 undereiqlOsed 
1796 ... ... .. . ......... ...... .... " Aug. 19·840 +14·3 13 
1869 ..••••........ " ..... ...... .. " Sept. 7·716 +12·8 21 
1982 .......... . ................. " Nov. 21·688 +13·9 12 
2002 ............................ " Dec. 5.473 +22·4 8 
2069 ............................ " " 23·538 +20·9 10 

o CETI 

(1900, a = 2h 14m ·3, 8 = -S0 26', mag. var., type Md) 

Four spectra of this well known variable star have been made since the extended 
series at the December 1906 maximum. Apart from the emission band at Hf3, which 
was present at the 1906 maximum and is not seen at the time of these observations, the 
other emission and absorption bands seem to be similar to those of the earlier date. The 
measures of the sharp H 'Y and H 0 emission are fairly reliable, those for the absorption 
lines only approxima te. H f3 emission seems to appear only at the brighter maxima. 

Absorption Emission 

Plate Date, G.M.T. 

Ve!. Lin es Ve!. Lin es 

6ï86 ........ ..... ........................ ' .. . l!l15, Feb. 17·52.5 +50 3 +48·7 2 
6834 ... . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mar. 4 · 500 +58 4 +45·1 1 
8655 .... . ..................... .. . . .......... 1918, Sept. 24 · 703 . ......... +49·2 2 
8659 ...... .... .. . .. 1 • • • • • • • • • • • • • • • • • • • • • • • . " 30 . ï08 +70 3 +45·3 2 



4535·965 
4404·927 
4395·286 
4325·939 
4308·081 
4340·634 em 
4101 ·890 ém 

Weightcd 
mean 

v. 
v. 

Curv. 

Radial 
Vdocity 

Emission 
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MEASURES OF o CETI 

6786 6834 8655 8659 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt . Ve!. Wt. Ve!. Wt. Ve!. Wt. 

+67·5 ! 
........ . .. . 

. . . . . . . . .... 
88·5 .l.. 

2 

69·1 .l.. • 
78·2 1 

+71·6 1 

+ 76·24 
25·74 

·22 
·28 

• 

+ 50·0 
+ 48·7 

+83·2 ! ............................................. .............. . . 
87·8 ! . . . . . . . . . . . . +57 ·8 ! . . ............ .. ................. .. . 

. . . . . . . . . . .. . . . . . . . . . . . . 54·1 t .. . .... .. .............. . . . .. ..... .. . 
73·0 
61·0 
70·9 

+63·2 
1 
1 

+ 79·67 
21 ·39 

·25 
·28 

+ 57·8 
+ 45·1 

t . . . . . . . . . . . . 67 ·9 t ...... . ....... . . . ....... ... ........ . 
t . ... .. . . ...... .................. . .... . ... . .. .... . . ... . . .... . 

+36·4 1 
+35·3 1 

. . . . 
+ 13·4q 
+ · 17 

·28 

...... . . .. . 
+ 49·2 

37 ·5 1 
+31·5 1 

+ 59·40 
+ 10·81 
+ ·14 

·28 

+ 70·1 
+ 45.3 

35 ARIETIS 

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

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

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

. .. ... . . . .. . . . .. . . . 
. . . .. . . . . . . .. . . . . . .. ... . .. . ..... . . . . ,, 

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

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

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

(1900, a 211 37m · 6, o = +27° 17', mag. 4 · 58, type B8) 

No measures seem to have been published for this star. The lines of hydrogen and 
helium while fairly broad should give reasonable accuracy in the measures. Plate 3667 
i::; underexpose<l, so Lhat a variation in velocity cannot be said to be established. 

Plate 
Dalt:. G.M.T. Yclocily Lin es 

2708 .... . . . .... . ........... . .... . .. .. ......... . ......... .. ..... . . 1909, Aug. 2 · 837 +17 8 
2858 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oct. G · 787 + 23 7 
3650 ............. .. ........................................... . . . HJIO, :->,•pL. 14. ·83!! + 1~ s 
3667 . . . :.... . ........ .. .. . .. . . ... . ........ . .. ... ................. " J() .75::; +3ti " 
8717 . .... .. ........ . ..... ... ..•. . ............... . .. . ..... .. .... . . 1urn, l•'e l>. ~4·5~ü + 1u 7 
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MEASURES OF 35 ARIETIS 

2708 2858 3650 3667 8717 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. 

4861·527 . . . . + 0·3 t + 1·0 À . . . +83·6 .!. . ... . . • . . . • . . .. . . . . . .. . . ... 
4481·400 - 9·3 t 43·9 .!. . . . . . . . . . . • . . . . . . . . . . . . . . . 
4471·676 -17·6 t + 5.4 .!. - 4·5 ! - 7·1 .!. 38·1 ! . ... • • . .. . . . . . . . . . . . 
4388·100 + 6·7 t + 6·7 l. 44.7 .!. .. . . . . . . • . . • . . . . .. . . .. . . . . . 
434Q·634 -21·2 ) . +33·2 l. -20·0 ! +13·8 l. 48·7 l. ... . . . 2 2 • • . . . . . ..... . ... 
4143·928 + 7·2 l. +21 ·0 .l +20·0 .l • • • . . . . . . . . . . ... . . . . . . .. . .. . .. 
4101·890 - 6·7 l -24 ·9 l. -13·7 l. +30·1 l. 58·9 .l • • • • • ..... . . . . . . . ... . .. 
4026 ·352 -19 ·3 ! O·O .!. -21·6 l. +20·0 .l 

2 2 . . . . . . . .. • .. . . . . . . .. . . . . . . . . .. 
3933·825 -17·6 t + 8·4 ! -17·2 À 

2 . . . . . . . . . . . . . . . . . . . ... . . . . . . ...... . ... 

Weighted 
mean - 11·80 + 8 ·52 9·37 + 12·~7 + 47·16 ..... . .. . ... . . . . . . . . . . . . . . 

v. + 28·66 + 15·20 + 23·24 + 22·66 - 27·91 .. · · ···· .. ... . . · · ··· · ..... 
Vd + ·18 ·02 ·OO + ·11 ·20 . . . . . . . . . . . . . . . .. ......... 

Curv. ·28 ·28 ·28 ·28 ·28 . . . . . . . . . . . .. .......... . .. 

' 

Radial 
Velocity + 17·0 + 23·4 + 13 ·6 + 34·8 + 18·8 . . ······ ..... ..... . .. . .... 
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BOS 678 

(1900, a= 2h 53m.7, o =+51.0 57', mag. 5·42, type B5) 

The star's spectrum consists of broad lines of hydrogen and .traces of the magnesium 
>.. 4481. The probable error of measurement is high, and the values given below may be 
as much as 10 km. in error. The H-y line, however, is fairly uniform throughout its 
breadth and is thus fairly reliable, and judging by it alone there would seem to be good 
reason for considering the velocity of the star to be variable. 

Plate Date, G.M.T. Number Velocity 
of lines 

8335 . ........ . ........ . ....... . . .. ..... . .. . ........ . ... . ...... . .. 1917, Nov. 5·685 
8347.... . . ... .. . . .. ...... . ........ ...... ... ... .. .. ......... .... .. " 12·568 
8668 ...... . .............. . ................. . .. . .................. 1918, Oct. 21·649 
8688. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dec. 9 · 638 
8706 ......... .. . .. .. : .. . .. . .... . ... .. . . .. . ...... .. . . . .. ... . ...... 1919, Jan . 27·552 

MEASURES OF BOSS 678 

8335 8347 8668 8688 8706 

Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Vel. 

--

4861·527 -37·8 -20·9 1 +30·2 1 . . . . . . . . . . . . 8 • . . . . . . . . 
4340·634 + 9 ·8 .! -43·0 .l + 6 ·0 +13·5 ! +22·1 ,;!_ • 4 • . . . . . . . . 
4101 ·890 + 4·6 t -53·3 1 - 9·0 +19·7 .l +36 ·3 1 • • 2 . . . . . . . . 
3970 ·177 . . . . . . . . . . . . . . . . . . . . .... -17·6 ..... ... . . . . . . . . . . . . . . . . . . . . 

Weighted 
-

2 
2 
4 
3 
3 

Wt. 

. . . . 

. . . . 

. . . . 

. . . . 

mean + 6·33 46 ·43 9·10 + 8·80 + 28· 19 . . . . . . . . . . . . 
v. 
vd 

Curv. 

Radial 
Velocity 

+ 5 ·08 
+ ·03 

·28 

+ 11·2 

+ 3·00 
+ ·14 

·28 

- 43·6 

+ 12·03 - 8·58 - 2;3.43 . . .. ... ..... . 
+ · 11 ·03 ·09 . . . ... .. . . . . 

·28 ·28 ·28 . . . .... .. . . . 

+ 2· - 0·1 + 4·3 

Ve!. 

+n 
-44 
+ 3 
± 0 
+ 4 

Wt. 

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

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

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

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

. . . · ···· .. .. . 
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BOSS 744 

(1900, a=3h 12m.o, ô= +49° 43', mag. 5·08, type B3) 

The hydrogen lines in the spectrum of this star are about 10 angstroms wide and 
thus there is considerable uncertainty in the measures. The lines À 4471 and À 4026 are 
the only ones seen of the helium series and they are very faint. It is not likely that the 
range show!). in the measures represents a real variation in velocity. 

Plate Date, G.M.T. 

8331. . . .......... . .... .. ... . .. .. .. ... ....... . ................. . .. 1917, Kov. 4·787 
8339. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 7 . 779 
8678 ...... . ...... . ... . ........................ .. .. ..... . ......... 1918, Nov. 5·659 
8689 ..................................... . '. . . . . . . . . . . . . . . . . . . . . . . Dec. 9 · 694 

MEAf;URES OF BOSS 744 

8331 8339 8678 8689 

-umber 
of Jines 

4 
6 
4 
3 

elocity 

- 6 
-32 
- 1 
-16 

Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

4861·527 
4471·676 
4340·634 

"4101·890 
4026 ·352 
3970·177 

Weighle<l 
nH\an 

Va 

"" Curv. 

Radial 
\"elocily 

- 2·4 :l 
4 

-46·0 i 
+ 1 · 1 t 
-21·5 :l • 

........ . . . 

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

- 13·09 
+ 7·55 

·09 
·28 

5.9 

-46·5 À • 
-56·6 t 
-25·3 ! 
-14·7 i 
-32·7 
-64·8 

- 38· l l 
+ 6·2.5 

·09 
·28 

- 32·2 

+22·3 t 
-18·7 t 
-23·8 ~ 

+ 3·8 t 

8·00 
+ 7·28 
+ ·09 

·28 

0·9 

-39·3 i 

- 5·5 
+43·8 

8· 12 
7· 8 

·09 
·28 

- HH 

.l. l ........ • . ...•. . . . .... . ........•.... 

i ................ . ....... . .......... . 

· · ······ ....... . .................. . 
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BOSS 783 

(1900, a=3h 21m.7, ô= +49° 30', mag. 5·64, type B5) 

The hydrogen lines are from 10 to 15 angstroms broad and consequently the velocities 
obtailled are only approximate. If the star is nota binary, the velocities should be about 
zero as it is one of the stars in the Taurus cluster. No results have hitherto been 
published. 

Plate Date, G.M.T. Velocity 

8357 . .. ...................................... .. ..... ... .... . . .. .. 1917, Nov. 14·661 
8694 ... ... . .. . . . ...... ........ ..... . . . .. . . . . .. ... .. ..... ....... .. 1918, Dec. 26·564 

BOSS 839 or 40 PERSE! 

(1900, a=3h 35m .o, ô= +33° 39', mag 5·04, type B2) 

+25 
+29 

Lin es 

1 
3 

The measures on the 7 plates secured here are sufficiently reliable to show that this 
star has a variable radial velocity. A line of unknown origin, whose wave-length has 
been assumed as 4070 · 118, is qui te sharp on some of the plates. 

Plate 

8338 . ........ ..... ... .. ...... .. ... ......... .. . ... .. ... .. . . . 
8428 .............. •.• ...................................... . 
8693 . .. .. ... .. '. ..... .... ....... ... ........................ . 
8696 ........ .... ...... . ..... .. ... ..... .. . ................. . 
8698 .. .. ........ .. .... .. . . ............ . .... . .............. . 
8705 .. . ....... . ... .. .... .... . . .. . ......................... . 
8711 . ................ . ...... . . . ........... . ....... . . . ..... . 

66716-2 

Date, Q.M .T. 

1917, Nov. 7 ·663 
1918, Jan. 23·490 

Dec. 18·719 
" 26·668 

1919, Jan . 6 ·506 
" 27 ·484 

Feb. 10 ·631 

Velocity 

+23·2 
+23·7 
+ 3·6 
....:. 8·8 
+33·7 
- 8·8 
- 1 ·7 

Lin es 

9 
6 
7 
6 
4 
7 
6 
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MEASURES OF BOSS 839 

8338 8428 8693 8696 8698 8705 8711 

À 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. Vcl. Wt. 

4861·527 - 7·2 t +27·8 À +22·3 l. +17·8 t +20 ·2 1 . . . . . . . . . . . . • • . ......... . ... • 
4471·676 +19·6 ! +48·3 ! +12·4 ! +13·0 ! +63·4 J. +33·8 À 24·8 À 

2 • • 
4388·100 +42·1 À 63·1 } + 9·6 t + 1·4 ! 77·1 J. +27·1 À 13·1 l. 

2 2 • • 
4340·634 +17·9 t 66·9 À +16·4 ! +13·1 À 33·0 ! +17·6 À 41 ·4 1 • 2 2 'i 

4143 ·928 + 2·2 t 47·1 À +27·4 ~ - 7·1 À 24·7 À • • . . . . . . . . . . .. . . . . . . . . . . . . • 
4101·890 +38·6 ! +23·4 t +37·2 +10·7 À +30·8 t . . . . . . . . .... . . . . . . . . . . . . • • 
4070·118 +23·1 1 37·0 .'l + 6·8 À - 1·3 J. • . . . . . . . . . . . . 2 . , ...... . . . . • . . . . . . . . . ... 
4026·352 - 3·4 +52 ·8 t - 0 ·8 t . . . . +23·6 À . . . . . . . . . ... • . . . . . . . . .... . ... . . . . . • 
3933·825 - 2 ·9 ! . . . . . . . . . . . . . . . . . . . . .... . . . . . .. . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .. .... 

Weighted 
mean + 16 ·57 + 50·04 + 17·24 + 8·36 + 54·89 + 18·40 + 27·65 

v. + 7·05 - 26 ·11 - 13·23 - 16·74 - 20·99 - 26·92 - 28 ·89 
vd - ·11 + ·05 - ·14 - · 12 + ·10 + ·03 - ·20 

Curv. - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

-

Radial 
Velocity + 23·2 + 23·7 + 3·6 - 8·8 + 33·7 - 8·8 - 1·7 
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• 

42 PERSEI 

(1900, a= 3h 43m · 2, o = +32° 48', mag. 5·10, type A) 

This star was announced a binary by Adams in Astrophysical Journal, XXXV, 17 4, 
from 4 plates in 1911. Our measures indicate that the period is short. · 

Plate Date, G.M.T. Vclocity 

6311 .. . .... . .............. .... ......... . . ........... . .. .. . . 1914, Aug. 25·870 -44 
6459 ......................... . ...... . ........ .. . . ......... . Oct. 1·802 -28 
6468 ........................... . ...... . . .... ....... . ...... . " 2·744 +19 
6582 .. . . .. .. ... . ....................... . .................. . Nov.27·697 -50 

MEASURES OF 42 PERSEI 

6311 . 64.59 6468 6582 

Lin es 

7 
6 
6 
4 

Ve!. \Vt . Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Vh Ve!. Wl. Ve!. Wt. 

4549 
4534 
4501 
4481 
4340 
4233 
4202 
4143 
4101 
4063 
4045 
3933 

Wcighted 
mcan 

v. 
vd 

Curv. 

R adial 
Velocity 

-59·8 t 
68·0 t 

63·4 ! 
73· l ! 

68·3 { 

76 ·4 
-89·0 

- 72.73 
+ 28 ·71 
+ · 11 

·28 

- 44·2 

66716-2! 

-49·6 t 

~ • 
l 

- 9·5 i ............................................... . 

- 5·6 t -40·3 ~ 

47 ·5 1 - 0·8 

46·0 
54·4 
43 ·3 
47·2 2 .•....• .. •......•. . ..•...... .. ....• . • . •.••. 

-66·6 

- ',51·11 
+ 22 ·86 
+ ·07 

·28 

- 28 .. 'i 

-23·6 

+16·2 

- 2·9 

3 ·24 
+ 22 ·57 
+ ·14 

·28 

-L Hl·2 

50·0 1 

~ 2 . . . . . . . . . . . 

-48·7 

- 47·42 
2 ·29 

·02 
·28 

- 50·0 

i ............ .. .. .. . , ............ . . 
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• 

BOS,S 898 

(1900, a=3h 43m .7, 8= +47° 35', mag. 5·34, type B5) 

The helium À 4471 and H'Y are the only measurable lines on our plates, both being 
very broad and ill-defined. The star belongs to the Taurus moving clu ter and should 
have a velocity around zero. 

Plate Date Velocity Lines 

8348 ..... ........ .... ·.... ... . ...... .. . . ........ . ... .... .... 1917, Nov. 12·626 -16 2 
8363..... ......... . .... ....... . ....... ... ... ... ...... . ... .. " 26·657 -14 2 

BOSS 947 or 48 PERSE! 

(1900, a=4h 01m.4, 8=+47° 27', mag. 4·03, type B3) 

This spectrum was described by Frost i;n Astrophysical Journal, XVIII, 389, 1903, 
as having bright hydrogen lines on broader absorption bands. Hp and H'Y were doubly 
bright, while Hô only faintly visible. Adams and Lasby in Publications of the Astro
n01nical Society of the Pacifie, 23, 240, record H f3 and H 'Y as being bright, presumably single 
as there is no mention of components. Merrill in Uck Observatory Bulletin, 237, describes 
5 plates made in 1912, in which the emission showed sometimes as double and sometimes 
as single on the absorption bands. He gives a velocity, +7·1 km. per sec., for Hp 
emission on the plate of August 21st. 

On the 5 plates secured here the emission never occurs in the double form. H f3 is 
always present, while H'Y is absent on the third and fourth plates and very dim on the 
fifth plate. From measures made upon the emission lines, there seems no doubt of a 
real variation in velocity of the hydrogen envelope giving rise to them. Whether this can 
be explained through orbital motion or not cannot be stated, but the star is worthy of 
further investigation. The probable error for the absorption bands is so high that the 
velocities given, while approximate, are not to be considered as showing a variation. 
The absorption bands on plate 8716 are unusually faint. 

Plate 

8336 .............. . . . ................ . 
8343, ................................ . 
8387 ............. . ................... . 
8716 . . ................. . . . .......... . 
8718 .... . .. . .. . ... . .. .. .. . ........ . .. . 

Date, G.M.T. 

1917, Tov . 5 ·723 
" 9·631 

Dec. 22·510 
1919 , Feb. 17 ·607 

" 24·570 

Absorption 

Vdocity Lin es 

+21 3 

- 8 4 
+10 4 
+ 2 3 

Emission 

Velocity 

+ 5 
-11 

+19 
-30 
-10 

Lin es 

2 
2 
1 
1 
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MEASURES OF BOSS 947 

8336 8343 8387 8716 8718 

Vel. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. 

4471·676 .. .. .. .. .. .. .. .. . .. . .. .. -30·8 l +44·3 i ................................... . 
4388·100 + 2·5 t ........ . ... ... .. .. .. .. ................... . . . ... . .. . ................. . . . 
4143·928 .. .. .. .. .. .. .. .. .. .. .. .. +34·8 l 40·3 t +24·7 t ...................... .. 
4101 ·890 14·1 t . .. .. .. . . .. . +26·8 ! .... ................................ .. ........ .. 
4026·352 +13·6 t . .. . . . .. . .. . - 7·8 t 25·2 t 21·9 t ........................ . 
3933·825 .. .. .. .. . .. . . .. .. .. . .. .. .. .. . .. . .. .. +36·6 1 34·6 l .......... . . . ......... .. 
4861·527 em - 5·0 1 -16·7 t +29·5 1 - 3·2 ~ +17·0 i ... .... .. ... .... ...... .. 
4340·634 em - 7•2 t -26·7 l .......................................................... .. 

\Veighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velocity 

Emission 

+ 10·20 
+ 11·08 
+ ·04 

·28 

+ 21·2 
+ 5 · 1 

. . . . . . . . . . . . . 
+ !HO 
+ ·13 

·28 

- 10 ·8 

+ 2·86 
10·36 

+ ·13 
·28 

7 ·6 
+ 19·0 

+ 36·60 
- 26·55 

·18 
·28 

+ 9·6 
- 30·2 

if; ORIONIS 

+ 28·95 
- 26·92 

·13 
·28 

+ 1·6 
- 10·3 

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

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

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

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

This star ( a. = 5h 22m, o = + 3° 01') was announced a binary by Frost and Adams 
in 1903, and its orbit published by Plaskett in Astrophysical Journal, XXVIII, 266, 1908. 
Sorne of the plates of this star and a number of those of i Orionis were measured by the 
writer, who noted cases where the K-line of calcium was discrep_ant and where lines 
appeared to be double. For the purposes of the papers on "H and K lines of Calcium " 
and "Secondary Disturbances" given before the Ottawa Section of the R.A.S.C. sometime 
about 1910, the writer remP.asured all the plates of these two stars where the K-line could 
be seen and where the hnes were double. As these results were never published it has 
been thought well to give them here. In the table immediately following, the velocity 
of the system, + 12 · 0 km. per sec., has been subtracted from the measured velocities so as 
to get the relative orbital motion from which is deduced the ratios of the masses given in 
the fifth column. The second column simply gives Plaskett's velocities with 12 km. 
subtracted from each. From the last two columns the mean ratio of the masses is 0 · 63. 
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VELOCITIES OF COMPONE T STARS 

Vclocily 

Plate Lin es 

Primary Secondary 

1158 . . ..................... .. ....... . ................. . -157 ·5 +222·9 4 .71 
11 3 ... . ........ . .... . .... . . ........................... . +127 ·1 -186·7 6 ·68 
1208 ...... . .............. . ........•....... ... . . ......... +133·9 -242·3 4 ·55 
1209 ...... . ......... . ................ . ................ . . +136·0 -229·0 1 ·59 
1238 ... . ......... . . . ...................... . . .. ..... . ... . -126 ·5 +224·4 5 ·56 

• 1271 ....... ...... . ..... ..... . ..... ........ .... .. ....... . +127·9 -240·7 2 ·53 
1304 .......................... . ............... . ........ . +139·6 -226·8 1 ·57 
1312 ... . ........... . ..................... .. ............ . +133·3 -202·5 4 ·66 
1317 ........ . ....... . . . .. . . ... .. . ............... . ...... . +144·0 -19 ·3 4 ·72 
1319 .. . ... .. ................. .................. .... .... . +128·5 -180 ·8 5 ·71 
1336 .......................................... . .... . ... . + 91·3 -168·7 3 ·54 
1347 .. . ....... . .. . . . .. ............. .. ......... . ........ . -147·1 +245·5 4 ·60 
1395 . ... .. ............ .... .. ............................ . -147·0 +279·8 3 ·53 

The K-line seems to vary, though the range is less than that for the other lines. A 
check plate, No. 4852 taken Feb. 23 · 502, 1912, agrees in the case of the main lines with the 
curve within the limits of the probable error, and its value for K is added in the table 
following. To clear the fractions, the weights assigned at the time of measmement are 
multiplied by 4 in the table following, in which the velocities quoted are simply those as 
measured relative to the sun. The error of measurement is large, but it should _be within 
15 or 20 km. 

J{-LINE VELOCITY 

Plate Yelocity Weight Plate Velocity Wcigh t 

1138 ........... . .. ... ......... . +82 2 1239 . ... . . - 9 2 
lUm . ... ............ . ......... . +14 1 1296 . . . . . . . .... - 8 2 
1209 ........... . .. . . . . . ....... . -25 2 1312 . . . . . .. . . + 4 2 
12l4 ...... . . . .. . ........... . . . . +55 1 1317 . . .. . . .. +53 2 
12l5 ............. .. .... . ...... . +55 2 1333. . . . .. . . ... . . +33 4 
1220 ........ ... ..... ... . . ..... . +23 2 1347. . . .. . . ..... -94 2 
1221 ... . .............. . + 1 2 1349 . . . . . . . ... . . . -65 1 
1233 .................. . +16 1 4852. . . . . . . . . . . .. . . + 12 4 
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, ORIONIS 

The orbit of this star (a = 51i 30m, o = - 5° 59') was published by Plaskett in 
Astrophysical Journal, volume XXX, 373, 1909. On a fine-grained plate, No. 4847 taken 
Feb. 20·469, 1912, five lines belonging to the secondary component were measured and 
from these a ratio of ~he masses of 0 · 58 was obtained. U nlike if Orionis the K-line 
velocity seems constant, or at least of very small range. The weighted mean velocity 
for 30 plates; using the wave-length 3933".825, is + 30·1 km. per second, agreeing closely 
with that for the velocity of the system, + 21·3 km. per second. Here, as in l/; Orionis, 
the weights published are four times those given at measurement. 

VELOCITY K-LINE 

Plate Vdocity Weight Plate Velocity Weight 

1076. +12·6 2 1162 . +16·1 2 
1077 . 39 ·6 3 1170. 23·2 4 
1078. 43·6 3 1190 . 24·4 4 
1112 . 36·8 3 1194 . 35·6 2 
1116 . 12·0 1 1201 55·2 1 
1119 . 28·4 1 1207 . 17 ·2 1 
1120· 21 ·2 2 1212. 43·7 4 
1122 . 34·6 1 1213 . 43·6 3 
1123 . 36 ·0 4 1219 . 37.7 2 
1124 . 41 ·3 2 1263 . 19·9 3 
1125 . 32·9 4 1266 . 11·0 2 
1126 . 9·1 1 1275 . 26 ·7 2 
1136. 20·6 2 1277 . 18·2 2 
1143. 26·8 2 1278 . 38 ·4 2 
1148 . +27 ·6 4 4847. +32·9 2 

30 CANIS MAJORIS 

(1900, a= 7h 14m.5, o = - 24° 47', mag. 4·40, type Oe5) 

This star was announced a spectroscopie binary by Frost in a footnote in Astrophysical 
Journal, XXIII, page 265. Later Lee gave the velocities of five plates in Astrophysical 
Journal XXXIX, page 45. Four measures are also given by Campbell in Lick 
Observatory Bulletin, 199. The star would be a profitable and easy one to work up here 
but for its southern decli.nation. 

Pla le D ate, G. ;\I.T. Yelocity 

8383 ........ . . .. ........ . .... . ..................... . .. . .. . . 1917 , D er. Il · 833 +:32 
8408 .... . . ....... . . ... . ... . ... . ........................ . 1913, J an . 3·733 + 71 
8453 ........... . ........ .. . .. . ... . . . .. . . . . .. . ............. . F eb . 20 ·60-! + 1 

Lines 

2 
2 
3 
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4861·527 
4471·676 
4340·634 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 30 CANIS MAJORIS 

' 

8383 8408 8453 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

+25·7 t +76·2 ! 
+ 8·6 i +49·7 t 

+28·6 i 
15·4 ! 

+ 6·8 ! 

----·------------------·------·------

Weighted 
mean 

v. 
V& 

Curv. 

Radial 
Velocity 

+ 20·00 
+ 11·96 

·09 
·28 

+ 31·6 

+ 67·37 
+ 4·33 

·OO 
·28 

+ 71.4 

+ 13 ·07 
- 12·22 

·02 
·28 

+ 0 ·6 

BOSS 2381 

(1900, a= 8h 46m·6, ô = - 6° 49', mag. 5 ·60, type A2) 

This star was announced as a spectroscopie binary by Adams in Publications of 
the Astronomical Society of the Pacifie, XXVI, 261. 

Our two measures follow :-

Plate Date, G.M.T. Velocity Lines 

7972 ... .. . .. . . . .. .. .. .. . . .. . . .. .. . . .. .. .. .. .. .. . .. .. .. .. .. 1917, Dec. 29·807 +49 9 
8000.... ............. . .. ... .. . .......... .... ....... ........ 1918, Jan . 16 ·773 +33 4 



4584·018 
4572-156 
4563·939 
4549·766 
4481·400 
4340·634 
4325·939 
4271·760 
4233 ·328 
4045·975 

Weightecl 
mf'an 

V. 
Vd 

Curv. 

Radial 
Velocily 
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MEASURES OF noss 2381 

7972 8000 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Yel. Wt. Vel. Wt. Vel. Wt. 

. . . . . . . . . . . + 1 ·6 t ......... . ... ... . . ...... ··:····· .... ·· ·· ···· ... . ..... : ..... . 
+4.2·3 } . • 

25 ·5 ) • 
30·0 ~ • 24·6 ~ ............ .... ........... . ............ .... .. ............. . 
43·9 1 35 ·5 i .... .. .................. .. .. . ....................... . ...... . 
16·8 1 

2 

12·2 .l 
2 

40·4 ~ + 8-2 1 .......... . ...................... . ....................... '<..;' 

40·8 l 
2 

+28·0 

+ 32·04 + 23 -66 

+ 17-06 + 9·48 
·OO ·0-1 
·28 ·28 

+ -18·8 + 32·8 

36 LY ers 

(1900, a= 911 07m.3, o = + 43° 38', mag. 5-30, type BS) 

While no range is shown in our measures, Jordan at the Allegheny Observatory gets 
a range of 20 km. on 7 plates- from + 4 to + 24 - so the star is probably a spectroscopie 
binary as the lines are narrow and well adapted for measurement. 

Plate D:tlt', G.:\1.T. Velor ily Lin es 

füJ:rn. 191.i . .\pril 20-Ci!M + 13·8 6 4 
695:3. 26·612 +rn-5 3 2 
6978 . ~Tay 10. ;j/7 +1;.;; 9 5 
699:3. l 1· ;i75 + 15·2 G -1 
851 l. HH8, .\pril 24·592 + 10·7 -1 2 

66716- 3 
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4.572·156 
4549 ·766 
4481·400 
4340·634 
4338·084 
4233 ·328 
4131·047 
4128·211 
4101 ·890 
3933·825 

Weighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velocity 

P BLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 36 L YNCIS 

693!) 6953 6978 6993 8511 

Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

. . . . . . . . .... . . . . . . . . . . . . 
+31·6 1 +47·0 .l 

2 

38·5 !l 41·2 { • 
50·6 t . . . . . . . . .. .. 

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

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

. . . . . . . . .... . . . . . . . . . . . . 
42·0 ! +50·4 ! 
44.7 ! . . . . . . . . .. .. 

+42·2 1. 
2 . . . . . . . . . . . . 

+ 40·70 + 46·50 
26·44 26 ·59 

·13 ·17 
·28 ·28 

+ 13 ·8 + 19·5 

+63·1 i 
41·4 ~. • 
30·0 ~ • 
38·0 1 

. . ... . .. . ... 
5,5.3 ! 
52·5 l • 
54 ·3 l. • 
46·6 ! 

+36 ·8 ! 

+ 43·80 
25·89 

·17 
·28 

+ 17·5 

+34 ·4 t 
36·4 
45·0 1 
41 ·5 ! 

+45·6 t 
26 ·4 t 
43·6 t 

J_ 
2 ••. • •••••• . .•••. •• •••• . • +32·7 

46·4 
+32 ·7 

t .. ......... .. ................... ... . 
!. 2 ••••••••••••••••••• •••••••• • •••••••• 

+ 41·03 + 37 .73 . . ····· · .... . . . ........... 
25·42 26·58 .... . ........ . . ..... . .. .. . 

·18 ·13 . ······· . . ... . . ...... .. .. . 
·28 ·28 ........ . .. .. . . ........ . . . 

+ 15·2 + 10 ·7 
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tLEONIS 

(1900, a= lûh llm·l, ô, = + 23° 55', mag. 3·65, type F) 

This star was announced a binary by Campbell in Lick Observatory Bulletin, 199. 
Our measures follow: 

349 

Plate Date, G.M.T. Velocity Lin es 

5325.. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1913, Jan. 27·734 
5331. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 28. 722 
5342 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Feb. 3 · 857 

MEASURES OF r LEONIS 

5325 5331 5342 

-12·7 
-16·3 
- 8·5 

10 
9 
5 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. ·Wt. Ve!. Wt. 

4395·286 -26·0 ! 
4352·006 14·7 t 
4340·634 14·4 .l • 
4325·939 ........ . . . . 
4271·760 
4198·494 
4143·928 
4101 ·890 
4063·756 
4045 ·975 
4005·597 

Weighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velocity 

66716-3! 

18·9 ! 
4·8 ! 

40·5 
20·7 
39·1 
24·5 

-18·6 

- 22·11 
+ 9·64 
+ ·07 

! 
.l • 
t 
t 
t 

·28 

- 12·7 

...... . . . . . . 
-36·4 J. 

2 

11·6 ! 
24·8 ! 
29·3 ! 
0·8 J. 

2 

36·2 .1 
2 

25·0 t 
........ . . . . 

36·2 
-21·4 

- 25·24 
+ 9·13 
+ ·08 

·28 

- 16 ·3 

t 
1. , 

- 3.7 t 

- 11 ·3 t ......... ... . .... . . .. .. .. . ..................... . 

-30·4 t 

-29·0 t 

+ 3.7 

- 14·12 
+ 6·09 

·17 
·28 

- 8·5 
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7r 8 VIRGINIS 

(1900, a= llh 55m.7, ô = + 7° W', mag. 4·57, type .A.3) 

This star was .announced a spectroscopie binary by Albrecht in Lick Observatory 
Bulletin, V, 175, from three plates in 1909 giving a range from + J8 to - 21. In Astro
physical Journal, vol. XXXIX, 46, Lee gives the measures of four plates made in 1906, 
1907 and 1909 showing a variation from + 6 to - 33. Two plates were made here in 
1910 and their mea~ures published in the Chief Astronomer's report for 1911. Their 
velocities are slightly changed in the table below to agree with the different wn,ve-lengths 
used in the recent mea ures. The thirteen additional plates secùred ail give quite negative 
velocities, and it would appear that the time when po itive velocities are possible is very 
short relative to the whole period, a condition which would obtain if the eccentricity were 
fairly high and w around zero. The velocity of the sy tem would seem to be about 20 
km. per sec. negative. The lines are only fair for measurement on our single-prism plates. 
The measures follow. 

Pin.te Date, G.M.T. Velocity Lin es 

3349 .. : . ...................... ... .... .. .. . ... .. .... . . .. . .. . 1910, Mar . 18·868 -26 ·0 3 
3383 . . . . ... . . . . . .. . . . .... .. . . ................. . . . .. .... . .. . April 11·792 21 ·8 3 
8066 .... . . . ........ ' . ... . .... . . . . .. ... ' ... . .... .... . . .. .. . . 1917, Feb. 18 ·806 16 ·9 12 
8078 .. . .... ... .. . . .... .... . . . .. . ....... ' . ... ' .. . .......... ' 27· 830 26· 4 10 
8085 ... .. . . .. ' . . .. .. . .. . ...... . .... . . ...... .. . . ... ... .. . . . . M ur . 1 ·751 35 ·8 13 
8094 . . ... ' ... .... .... .. ... . .............. ' .... ' .. . . .. .... '. '.l ·810 29·8 9 
8133 .. . ... . . ' ......... ' . . ' ... .. ' . ' . . . . ... . . .. ... . . .. ..... . 30·727 26·4 6 
8136 .. ' .. . . . . . ..... . ... . ... . '.... . ..... . . .. ...... . April 3·601 35·2 6 
8139 . ' ' ..... ... ' .. . ' ...... . . .... . ...... . ...... ' .. .. ' . . . 8 ·590 35· 7 9 
8143 . ... . . ... . .... . . . . ! . . . . . . . .. . . . . ...... . . .. ... . .. . . . . . 10 ·642 44· '.l 8 
8147 '' '. ' .' ' ' .'.' .. '. ' . . '.' .. '. ' '.'' ' .. '. ' ' .'' ' .. '.' '.'.' '. " 16·753 30·7 9 
8152 ''. ' .. '' '.'.' '. ' .' .. ' .. ' .' ' ... ' ' . ' .' . '' " 22· 578 30·2 10 
81.55 ' ' ' . . . ..... . . ' . ' . . . . . .. . . ' . ... . .. . . .. ' ..... . .. . ...... . . 23· 702 4'.l ·5 7 
8159 . ' ' ' ' . . .. . ' .' '' ' . . ' ... ' '.' ' ' ' ' . .. ' ' .. ' . ' . . ' ' ' ' . ' ... . " 24 ·676 30 ·7 7 
8166 . ' '. ' ' '' . . '.' '. ' .' . . '.' .. ' .... '.' M11y 13· 725 -33· 7 4 



4581·018 
4549.743 
4534· 158 
4515·508 
4501·417 
4481·477 
4395·155 
4340·645 
4325·698 
4307 ·974 
4290 ·053 
4282·584 
4271 ·765 
4236 ·000 
4233·425 
4227·107 
4215·733 
4198·677 
4143·839 
4071·865 
4063·730 
4045·940 
4005·414 

Wcightcd 
mcan 

v. 
Vd 

Curv. 

Radial 
Vclocity 
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. 
MEAS URES OF 7r 8 VIRGIN IS 

3349 3383 8066 8078 8085 8094 8133 

Vel. \Vt. Vcl. Wt. Ve!. Wt. Vel. Wi. Ve!. Wt. Vel. Wt. Vcl. Wt. 

-31-!) t ....... ... . .. ............. . ..... . ......... . ..... . ........ .. . . ...... . ... . 
18·2 ! -29·6 ~ -39·8 ~ -35 ·4 t -46·6 ! -42·6 ! -45·3 ! 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65· 0 ~ . . . . . . . ...... . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25·8 t ..... .... .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 . 6 ! 48 . 7 } . . . . . . . . • .. . 
- 27 . 5 î . . . . . . . . . . . . 26 . 5 40 . 8 44 . 7 ~ 43 . 4 ~ . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 . 8 t 38 . 2 } . . . . . . . . . .. . 

. . . . . . . . . . . . O·O l ! 47·1 ! 46·3 53:7 41·4 i -37·7 t 

. . . . . . . . . . . . . . . . . . . . . . . . 32 . 2 ~ 22. 9 . . . . . . . . . . . . . . . . . . . . . . . . + 3 . 7 ~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41·0 ~ - 22·9 t 

- 3·1 t 

25·13 9 · l!l 
0 ·35 - 12· 10 

·26 ·21 
·28 ·28 

- 26·0 - 21·8 

10·0 ~ . . . . . . . . . . . . 17 ·5 36·5 1 
4 . . . . . . . . . . . . 

+le~ t 
l 17·2 1 . .. ... . .. .. . 22 ·6 ·~ 

39·2 ~ 

8·4 
29·1 

40·6 
23 ·4 

-23·2 

30·27 
+ 13·60 

·02 
·28 

- 16·0 

29·8 
62·4 
22·3 

36·8 

-45·6 

- 35·23 
+ !J·24 

·12 
·28 

- '.W· ·1 

1 
t 

l 

48 ·4 

19·2 
65·3 
37·8 

34.5 -3-±·3 } 

-35·5 t . . .... . .... . 

1 
'.1 ••••••••••• • ••• • •• • • • ••• 

j_ ' . ... .. ........ . . . . . .... . 

-41 ·2 t 
2 •.....•... •. 

- 43.74 - 37·23 - 20·5.5 
+ 8 ·20 + 7·7() 5 ·44 
+ ·02 ·OO ·OO 

·28 ·28 ·28 

- 35·8 - 20 ·8 - 26·4 
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4584·018 
4572·190 
4563·939 
4549.743 
4481·477 
4351·977 
4340·645 
4325·698 
4307·974 
4300·211 
4294·359 
4290·053 
4282 ·584 
4246·996 
4236·000 
4233·425 
4227 ·107 
4215·733 
4101·898 
4071·865 
4045·940 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF .; 8 VIRGINIS-Concluded 

8136 8139 8143 8147 8152 8155 8159 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

.. .. .. .. .. .. . . . .. . . . . . .. . .. .. .. . .. . . -11·5 l -22·7 ! ...................... .. 
-21·1 t -11·1 l ·..:..... . . . . . .. . .. .. . . . .. .. .. .. .. .. .. .. . . .. .. .. .. - 9·6 t 

........................ -49·7 1 ............................... ! .............. .. 
19·1 t .. .. . . .. .. .. 34·6 t 24·5 t - 8·7 t -27·5 ! +17·6 t 
23·5 l 26·4 t 32·7 t 23·9 l -10·2 ~ 33·9 t -30·2 ! 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14·6 l ....... ... ......................... . 
5·2 t 13·2 t 33·8 t 14·4 t -15·0 t 10·6 t -24·5 t 

.. .. . . .. .. .. .. . .. . .. . . .. 21·2 l 31·6 t .. .. .. . . . . . . 18·3 ! -27·0 ! 
.. . . . . . . . . . .. . . . . . . .. . 38·6 t . . .. . . .. . . .. - 7·8 t 29·2 ! + 12 ·4 t 

52·1 t ....................................................................... . 
.. .. . . . . . . . . .. .. .. .. .. .. . .. ... .. .. .. .. .. .. .. . . .. . .. ..... . .. . 22·9 t .......... .. 
.... .. .. .... 34·0 l ... ..... .................................................. .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +10·6 t .. .............. . ...... . 
.. . . .. .. . . .. . .. .. .. . . .. . . .. . . . .. .. .. . . .. .. .. . . .. - 5·2 t .............. : ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -30·8 t ........... . 
.. .. .. .. .. .. 18·2 t .. .. .. .. . . .. 10·6 l -12·2 ! .. . . . .. . .. .. -16·1 t 
. . . . . . . . . . . . 38·4 t . .... . ..................................................... . 
. . . . . . . . . . . . 31 ·4 t ........................ . ........... " .... ...... .. ...... ... . . 
.. .. .. .. .. .. 21·4 t 23·9 t ................... ....... ..... ... ........... . .. 
.. . .. .. . .. . . .. .. .. .. .. . . -21·7 t O·O t -37·9 ! ....................... . 

-26·9 l -38·5 t .. .. .. .. .. .. -18·1 l -23·2 t ........ ............... . 

- 26·67 24·84 - 32·20 15·82 - 13·10 24·74 - 12·57 
- 8·36 - 10·73 - 11·69 - 14·43 - 16 ·90 - 17·35 - 17·74 
+ ·14 + ·14 + ·03 ·21 + ·09 ·16 ·11 

·28 ·28 ·28 ·28 ·28 ·28 ·28 

- 35·2 - 35·7 - 44·2 - 30·7 - 30·2 - 42 ·5 - 30·7 . 



RADIAL VELOClTIES OF 30 STARS 353 

16 COM.iE 

(1900, a = 12h 22m.o, ô = + 27° 22', mag. 5·04, type A2) 

The hydrogen lines and the calcium K are very strong in this spectrum, the mag
nesium À 4481 fairly strong, while numerous other metallic lines are faint and hard to 
measure. The results, which are the means of two independent measures, do not establish 
a variable velocity. 

Plate Date, G.M .T. Velocity Lin es 

6941 .. . .... . ... . . .. ... . .. ..... ... . .. . . .... .. . . .... . . . . ... . . 1915, April 20·666 ± 0 11 
6974 . . . ... . . .. . . .. . . . . .. . . . .. . .... . .. . ... . .. .. .. . ..... .. . . . May 9·704 - 4 11 
6995 . .. .... . ... . . ...... ... .. : .... . . . .. . ..... . .. . . .. ... ... . . " 14·676 -13 14 
7062 .. .. ..... ... . . .. . ... ... .... .. . . . . . . . . .... ... . . ... ... .. . June 17·594 - 4 15 

MEASURES OF 16 COMA<; 

6941 6974 6995 7062 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. 
---- --1----1-------1----1-- ----1----1--11---1--1- - --1--

4584 ·018 
4572·190 
4549.743 
4534·158 
4508 ·445 
4481·477 
4415·345 
4404·861 
4351·977 
4340·645 
4325·698 
4307·974 
4250 ·586 
4233·425 
4227 · 107 
4202 · 192 
4198·677 
4143 ·839 
4128 ·211 
4101 ·898 
4071· 865 
4063·730 
4045 ·940 
4005 ·414 
3933·825 

Weighted 
mt'an 

v. 
vd 

Curv. 

R adial 
Velocity 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +15·7 ! .... ... .. . .. . ..... . . .. .. .. .... . 

.. .. .. .. .. .. +10·4 t . .............. .. ... .. .. .. .. ... . . . . . . .. .. .. .. ... .. ........ . . 
+ 2·1 t +17·6 t + 2·0 t +26·2 l ............. .. ......... . ....... .. . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +34 ·1 t .... . ... . ... . .. . .. . ... . ... . .... .... . 

. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. . .. .. - 6·9 t .. .. . .. . ... . ... .... ....... . . .. .. ... . 
+14·0 t +19·2 ! +17·2 t +31·8 l .. ...... .. .. . .. ... .. .. ...... ...... . . 

.. .. .. .. .. .. . .. .. .. . . .. . . .. .. .. . . .. . +39·6 ! ....... .... . .... .. ........ .... ..... . 

. .. . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . +30·8 t ........ . . . . .. . . ...... . ..... .... ... . 
+43·0 t .. . ... .... . .. ..... . . . .. ...... . . .. . .. . . . . . .... .. . ..................... . . . 
+26 ·0 1 + 3 · 1 t - 0 ·8 t +34·3 t ........ . ...... . .......... . . . ..... .. 

.. .. .. .. . .. . .. .. .. .. .. . . + 4·8 t +30 ·3 l ..... . . . ............ . ...... . .. .. .. .. 
+ 5·8 ! 

+32 ·5 ! +21·0 -~ 
2 

.... .. . . . . . . 
+28·1 3 • 
+28 ·4 i 

... . ... ' ... . ........ . . . ' 

+36·5 } . . .. .. .. . . . . 
- 1 ·6 + 5 ·6 ) _ • 

....... .. -
- 2- 8 1 +18 ·1 l. 

2 • 
+2G·l l + 29-0 • 
+10 ·6 ! - 3 -8 } 

+ 15· 73 + 17 ·89 
15· 36 21 -28 

· 11 · 16 
·28 ·28 

± O·O 3· 

+25·6 
-21 ·6 
+31 ·9 
+13 ·8 

+18· 6 
+ 2·4 
+ 17·2 
+ 4 ·5 

!· 
t 
{· 

t 

1 

• 
1 

+33·3 t . .. ... . ... ...... .. ....... . ......... . 

- 4 ·5 

+ 40 ·0 
+25 -9 t 
- 0·9 ! 

+ !J ·O .fi • •• 

+20 · 1 J_ 
2 .. 

- 4 ·0 

+ 10 ·24 + 22·96 ... . . 
22·48 26 -04 .. . . .. . . . . 

·16 ·16 
·28 ·28 .. .. . . 

- 12 -7 
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12 CANUM VENATICORUM 

(1900, a= 12h 51m.4, o = + 38° 52', mag. 5·39, type Ap) 

This is the fainter of the pair No. 6313 in Burnham's General Catalogue, whose 
distance apart of 20" seems to be constant. The stars have a common proper motion of 
O" · 257, and thus, if the components of the pair should diff er apprecfably in their radial 
velocities, it would suggest a binary character for at least one of them.· For the brighter 
star Campbell quotes a velocity of - 1·6 km. per sec. in Lick Observatory Bulletin, 211, 
and Hnatek in A .N ., 197, 185, gives five velocities, the mean of which is + 2·0 km. per 
sec. Thus, a velocity in the neighbourhood of ± 0 km. per sec. may be accepted for this 
star. For the fainter star, here dealt with, Ludendorff gives a velocity of - 0 · 3 km. per 
sec., being the mean of 12 accordant plates and agreeing well with the result for the main 
star. Our results, however, reveal a variable velocity, as either the first or second plate, 
both of which have quite sharp and well measurable lines, gives a velocity too divergent 
from the other measures to consider it as constant. 

Plate 

7028 .................. ' .. ................................. . 
7104 ........... ... ... .... . ......... . ... '' ........ .... ..... . 
8079 ..... . . ..... ' .... . ' ... . . .. . ........... ...... . . ..... . .. . 
8086 ............................. . ........................ ' 

., 

Date, G.M.T. 

1915, May 
July 

1917, Feb. 
Mar. 

30·613 
15·616 
27·884 

1 ·812 

Velocity 

-14·8 
-21·0 
- 3·6 
- 8·0 

Lin es 

16 
14 
10 
12 



4584· 018 
4572· 156 
4563·939 
4558·827 
4549 ·766 
4534·139 
4481 ·400 
4468·663 
4415·301 
4404·927 
4395·286 
4383·720 
4352·006 
4340·634 
4325·939 
4308·081 
4294·301 
4289·915 
4271·760 
4260·640 
4250·616 
4236·107 
4233·328 
4215·668 
4202·198 
4143·928 
4045·975 

Wcighted 
menn 

v. 
\'d 

Curv. 

Radial 
Vclocify 
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MEASURES OF 12 CANUM VENA TICORUM (fainter) 

7028 7104 • 8079 8086 

Ve!. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. Vcl. Wt. Vel. Wt. 

- 8·9 1 
+29·3 ~ 
+29·2 1 
+ 8· 0 ! 
+10·7 

+21 ·2 1 
- 8·0 
+ 9.7 1 
+ 4·0 

+ 7·5 1 

+10·0 1 
-10·6 1 
+ 1·3 

+ 6·2 

+ l·l 1 

1 
2 

t 

1 

- 2·0 

- 6·5 l 

+15·) ! 
+ 7 ·8 t 

- 9·6 J. 
2 

-10·3 t 
- 7.5 1 
- 3·6 ! 
-10·8 ! 

+ 7.3 

+18·6 t 
- 8·8 ~ 

+ 1·2 ~ 

- 9·4 ! 

-18·1 l ........ . .... .... ....... . .......... . 
- 11 ·3 ! . .. . ........ .... . .... . .. . .......... . 

l 

+ 5 ·8 ! 
-14·4 2 •••••••••• . ••••••••• .. •.••••••• . •••••••••••••••• 

-10·6 -20·5 1 
2 •••••••••• ••• •••••• • ••• ' ••••• . •.•••• 

1 - 11· 5 ~ ............. . . . .... .. ....................... . . . 
l. + 4·0 2 ••..• . •.•..•.• .. .... . .••. . •.••• ... •.•••. .. •.• . •• 

-11 ·8 ! 

- 16·6 ~ 

-19·6 

1 

-15·9 ! .. . ............ . .. . ......... . ...... . 

-26·4 t 
+ 9·7 { 
- 8·0 ~ 

-16·5 

-13 ·2 l 
-21 ·8 t 

-16·5 
+13·5 

-11 ·9 2 . ' . . . . . . 

- 4·5 ~ 
+ 9.5 2 .. . . •.. ' ............ . .......•....... 

+ 7·84 0·9.5 9·11 12·81 
- 21 ·65 - 19·52 + !i·92 + 5· 18 

·09 ·22 · ll ·02 .. .. 
·28 ·28 ·28 ·28 .. .. .. . . 

- 14·8 - 21·0 3·6 8·0 
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r 93 VIRG INIS 

(1900, a = 13h 56m · 6, ô = + 2° 02', mag. 4 · 34, type A2) 

The spectrum of this star consists of broad hydrogen lines and calcium K, while hazy 
ill-defined X 4481 and X 4549 are also seen. Occasionally traces of other metallic lines 
appear, but the measures are confined to the ones above mentioned. While the range 
of 46 km. obtained from the measures might suggest a real variation in the radial velocity, 
the writer is inclined to ascribe the greatest portion of it at least to errors of measurement. 
Treating it as of constant velocity, we get a value - 2 km .. per sec. Campbell in L. O. B., 
211, uses the value - 10: in his statistical treatment of the velocities of A-type stars. 

Plat~ Date, G.M.T. Velocity Lin es 

1342 . .. . ... ..................... . .............. ..... . .. .. ~ . 1908, Feb. 21·88 - 9 5 
1382 . .. ..... . . . ... . .. . .. .. ..... . ...................... .... . Mar. 4·86 +18 3 
1389 ...................................... . ...... .. . ... . .. . " 9·81 +lo 3 
1399 . . ........... ....... ..... ... . . .... . ..... . .. . ......... . . " 16 ·83 - 3 3 
1510 ..... .. .. .. ..... .. .......... .. ........ . ....... .. . .. ... . April 22·82 -12 3 
1535 ..................... .. ......................... .. . .. . . May 18 ·61 -26 3 
1570 .. . ..... .. ... .. ... .... ....... ...... . .. ...... .. .. . .. .. . . June 3·65 -15 3 
2417 ...... .. ..... . . . .. .. . . ........... . ..... . ...... .. .. . ... . 1909, Mar. 22·82 - 1 4 
2453 ... .. .. .. ..... .. ........ . . . .. ... ...... .. . . . . .......... . " 31·80 - 1 2 
2502 ... .. ............................... . ...... . ....... .. . . April 19·84 +21 2 
2512 . . ......... .. . ... .. .. ......... .... ...... . . .. ...... ... . . " 23·77 +2 3 
2532 ....... . .. . . .................. . ....................... . " 28·80 -20 2 

MEASURES OF r VIRGINIS 

1342 1382 1389 1399 . 1510 1535 1570 

Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. 
--·---1---1-------0----1--11---1--1----1--1----1--1---1--

4861 ·527 
4549·766 
4481 ·400 
4340·634 
4101 ·890 
3970· 177 
3933·825 

Weighled 
mean 

v. 
Vd 

Curv. 

Radial 
Vclocity 

- 13· 4 t 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 10·4 A .•...........•. . ..• .. ... 

-49·8 
40·4 { 
28·8 ! 
13 ·6 } 

-43·4 

- 32·34 
+ 23·96 

·04 
·28 

- 8· 7 

+ 17 ·3 } 
- 12 · 1 } 
+ 0·9 

1 ·51 
+ 19· 89 

·04 
·28 

+ 1 . 1 

+18·1 ~ 

- 6·8 l l 
-31·7 

8·74 
+ 17 ·97 
+ ·04 

·28 

+ 10 ·0 

-22·3 ! .. .. .... . ...... . ....... . 
-28 ·6 { + 4·5 i -16·0 } + 5·4 ! 

11 ·6 ! . . . . . . . . . . . . 13·4 t ...... ..... . 

-20·2 t -25·5 ! +27·0 t 

- 18 ·00 - 9 ·40 - 19·28 + 6·10 

+ 15·02 1·90 - 6 ·73 - 20·61 
·04 ·20 + ·04 ·12 
·28 ·28 ·28 ·28 

- 3.3 - 11 ·8 - 26 ·2 - 14 ·9 



4861·527 
4549·766 
4481 ·400 
4340 ·634 
4101·890 

Weighted 
me an 

v. 
Vd 

Curv. 

Radial 
Velocity 
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MEASURES OF -r VIRGINIS- Concluded 

2417 2453 2502 2512 2532 

Vel. Wt. Vel. Wt. Vd. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

- 6·6 t 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. +16·7 t .............. .. .................. .. 

+ 6 ·5 t + 4.5 ! +24·3 ! +19·6 i ................ .. ........ .. ...... .. 
-22·6 ! -22·4 î +21·1 . ! - 7.3 ! -19·7 ! .............. .. .. . ... .. 
- 0 ·6 l .. .. .. .. . .. . .. . .. .. . .. .. .. .. . .. . .. .. +11·2 l ........ .. ............ .. 

12·89 9 ·00 + 22·74 + 5·42 13 ·52 . . . ... . ....... . . . ........... 
+ 12 ·45 + 8·23 1·09 3·05 5· 49 .... .. . .. .... . . ....... .. .. 

·04 ·08 ·22 · 10 ·23 .. ······ ..... . . · · ··· · ..... 
·28 ·28 ·28 ·28 ·28 ............. . . ..... . .... . 

0·8 l · l + 21 ·2 + 2·0 19·5 
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33 BOÔTIS 

(1900, a= i4h 35m.1, o = + 44° 50', mag. 5·39, type A) 

This star was announced a spectroscopie binary by Lee, in Astrophysical Journal, 
XXXIX, page 41, from three plates giving a range of 36 km. On our plates the lines do 
not seem to be sufficiently dependable to attempt its orbit. 

.Plate Date, G.M.T. 

6927 ......... .. ........................ . .... ... ............ 1915, April 14·742 
8187... .. ...... .. .... . ..... .. ... .... .. ..... .... .. . ....... .. 1917, May 30·681 

MEASURES OF 3;:: BOOTIS 

6927 8187 

Velocity 

+ g 
-15 

Lines 

4 
1 

Ve!. Wt. Ve!. \H. Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. \Vt. Ve!. Wt. 

4549.743 
4481 ·477 
4340·645 
3933·825 

\Yeightc-d 
rncan 

v. 
y d 

Curv. 

Radial 
\'elocity 

-13·2 
+ 15·7 
+23·7 
+22·0 

+ 12·05 
2 ·95 

+ ·02 
·28 

+ 8·8 

- 0·7 ! ..... .. . ......... . .. . . . . ... . ............................... . 

0·70 
13·71 

·08 
·28 

- 14 ·S 

. . . . . . . . . . . . . . . . . 
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10 SERPENTIS 

(1900, a = 15h 23m · 6, o = + 2° 12', mag. 5 · 12, type A5) 

The lines in . this spectrum are very diffuse and ill-defined. Plate 7728 is much 
underexposed, so that the star's variable velocity is not established by these measures. 

Plate 

7030 ....... .. ............ .. ... . ...... ..... ....... . 
7082 .......... .. .................................. . 
7091 .. ..... ... ... .. .... .. .... . ................... . 
7728 .................... . ........ . ............... . 

Dat<', G.l\f.T. 

19l5, May 30·709 
Jilly· l · 551 

" 
1916, " 

9·546 
13·545 

MEASURES OF 10 SERPENTIS 

7030 7082 7091 7728 

Vdocity 

-23 
-30 
-35 
- 4 

n 

7 
7 

10 
5 

Wcight 

2 
2 
3 
2 

Vel. Wt. Vel. Wt. Vel. Wt. Vol. Wt . Vel. Wt.. Vel. vYt. Vel. Wt. 

4584·191 
4549·766 
4481·400 
4468·663 
4352·006 
4340·634 
4325·939 
4308·081 
4289·915 
4233·328 
4227 ·010 
4198·494 
4143·!)28 
4045·975 

Wci11;hte<l 
mC'an 

Va 
vd 

Curv. 

Radial 
Velocity 

-13 ·0 
-17·0 
- O·l 

l 4 
J_ • 

-32·6 l 
- 1·8 ! 

-12·2 i 
-19·2 l_ 

• 
. . . . . . . . . . . . . . . . 

+29·7 
-11·6 
+49·9 

+ 1·3 } .. ' ............................. . ......................... .. 
+ 1·6 
-19·4 

-18·4 
-28·1 

13·47 
9·42 

·09 
·28 

- 23·3 

-10·0 { + 8·7 
-12·1 -20·6 

+17·4 
. .. .. .. . .. . . - 0·8 

! -11·0 -17 ·9 
1 
4_ ••••• 

+ 5·5 

8·GG 
- 21 ·34 

·O! 
·28 

- 30·3 

+ 1·2 
-22·2 
-43 ·3 

10·89 
23·48 

·Oü 
·28 

- 34·7 

- l·l 1 
2 

+21 ·8 t 

+ 21·20 
24·f>5 

·09 
·2S 

3.7 

.. .. 
... 
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12 CORON~ BOREALIS 

(1900, a= 15h 52m·l, o = + 38° 14', mag. 5·47, type A) 

The hydrogen lines in this star are fairly well defined, the other lines are more or less 
diffuse. 

Plate Date, G.M.T. Velocity Lin es Weight 

6982 . ...... ... .... . ............ .. .............. . 1915, May 10·810 -13·9 10 
14 

. 10 

4 
4 
6 

6996 ........................................... . " 14·740 -13·9 
7036 .. ............. ... ... ... . .. .. . .... .. ....... . " 31·700 -13·0 

4549·766 
4481·400 
4395·286 
4352·006 
4340·634 
4325·939 
4289·915 
4271·760 
4233·328 
4227·010 
4198·494 
4143·928 
4101 ·890 
4077·885 
4071·901 
4063·756 
4045·975 
4005·355 

\Veightcd 
me8J1 

v. 
Vd 

Curv. 

Radial 
Velocity 

MEASURES OF 12 CORON.iE BOREALIS 

6982 6996 7036 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

- 4.4 ! 
+ 4 ·8 l. • 
- 6·8 l. • 
- 8·8 t 
- 7 ·8 ! 
-20·9 ! 
- 5·2 l. • 
-13·2 ! 

. . . . . . . . . . . . -31 ·0 ! ............................................... . 
-15·6 t + 5·7 t ....................... . ...................... .. 
- 9·1 t ........................ ...... .. ..... ..................... .. 

-............ . ......... . .... . ........ . .. . . . .. . . .... .... .. ...... . ........ . 
+ 1 · 1 ! +11·0 1 .......... .... .......... '. .... .. . ........... ... .. 
- 4·6 t -16·6 ! ........ ..... ................................. .. 
- 7 ·2 t +40·0 ! ....... . " t' ............ . ...................... .. 

+ 8·7 t . ............... .......... . .... . . . ......................... . 
. . .. .. .. .. . . + 6·3 t .......................................................... .. 
........ . -·. - 8·8 t ........................................................... . 
. . .. .. .. .. . . -14·3 ! ................ . ...................................... . ... . 

-23·4 t -30·3 1 ............................... . .. . . . ......... .. 
-16·0 ! .. . .. . . . . . . . - 0 ·5 ! ........................ . . . .............. . ..... . 

.. . .. . . . .. . . - 8·4 t -12·3 ! ............ . . . ............................... .. 

. .. . . . . . .. .. -29·2 t -25·7 ! ........ . .......... . ...................... . .... . 

. . . . . . . . . . . . -31 ·4 i ........ . .. . ............ . . . .............................. . . . 
-18·0 i -14·6 ! ............................................ . ............. .. 

. . .. . . . . . .. . . .. . . .. . +11·4 ! .... . .. . ...................... . . · ............... . 

- 11 ·44 
- 2·07 

· 11 
·28 

- 13·9 

- 10·42 
- 3·15 

·02 
·28 

- 13·9 

5· 17 
- 7.53 

·02 
·28 

- 13·0 
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21 OPHIUCHI 

(1900, a= 16"46m·4, o = + 1° 231
, mag. 5·47, type A) 

The lines À 4549 and À 4481 are fairly good lines in this spectrum. Plate 7009 is 
underexposed. 

Plate Date, G.M.T. 

6985 . .. ...... ....... .... .. ... . . . . . .. . . ..... .... . 1.915, May 11·777 
7009 .. .. ......................... .. . .. ... . ...... " 23·765 
7037 ........ .. ......... .. ..... .... ... . .. . ..... .. " 31·773 
7063. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . June 17 · 645 

MEASURES OF 21 OPHIUCHI 

6985 7009 7037 7063 

Velocity 

-27 
-25 
-33 
-32 

Lin es 

4 
3 
4 
6 

Weight 

2 
1 
1 
3 

Ve!. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. 

4584·191 
4549·766 
4481·400 
4340 ·634 
4325·939 
4308·081 
4233·328 
40-15·975 

Weighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velorify 

-37·1 i 
40·7 t 
33·8 t 

-22·8 } 

- 36·30 
+ 9 ·38 

·OO 
·28 

- 27·2 

-51 ·2 t 
36·0 ! 

- 9.4 t 

- 28 ·40 
+ 4·05 

·04 
·28 

- 2-1·7 

-43·7 i 
31·8 t 
31·7 t 

-29·4 } 

- 32 ·64 
+ 0·40 

·10 
·28 

- 32·6 

-29·0 ~ ............... ............... .. ... . 
12·9 t " .... . .............. . . . ......... .. . . 

17 ·9 t 
23·2 } 
22·5 ~ 

-37·7 i 

- 24·60 
- 7·18 
+ ·07 

·2S 

- 32·0 
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101 HERCULIS 

(1900, a= ISh 04m·6, a = + 20° 01', mag. 5·24, type A2) 

The lines in this spectrum are excellent for mea urcment. No variation is indicated 
by the mea ·ures which follow. 

Plate Date, G.M.T. Velocity 

6976 ... . ....................................... . 1915, l\lay 9·812 -16·6 
G990 ......... .° . ............. . .. ... . . ........... . " 13·770 -21·8 
7024 ........................................... . " 29·711 -21·3 
7075 ............................ .. ..•...... . .... June 25·642 -19·7 

Lin<'S 

10 
12 
15 
17 

Wcighi 

10 
12 
12 
15 

MEASURES OF 101 IIERCULIS 

4549·746 
4534· 139 
4481 ·464 
4415·333 
4404·857 
4395·147 
4351·991 
4340·667 
4325·707 
4307·980 
4290·070 
4271·645 
4250·G'37 
423.5·9gl 
4233·421 
4227·124 
4202·278 
4Hl8·7Hl 
4143·839 
4101 ·890 
4077·862 
4071·861 
4063·70(i 
4045·929 
400;i·402 

\\ 'pjghtrd 
nwan 

\ ',. 
y,, 

C'11rv. 

Jbdi!tl 
YC'!o<·it.Y 

6976 6990 7024 7075 

Ve!. Wt. Ve!. Wi. Ve!. Wt. Ve!. Wt. Ve!. Wt. Vel. Wt. Vcl. \Y!. 

-36·2 1 -33 ·7 1 -30·9 1 

29·8 1 

36 ·8 1 
57·0 1 

40·2 1 

32·2 1 
52·7 1 

28 ·3 1 24·7 1 

24·3 1 3!l·4 1 
26·0 1 32·8 1 

37 ·6 1 
35·!l 1 33·0 1 

30·5 1 
18·0 1 

-18·6 1 
'.37·7 

-29·2 
1 
1 

~1 .Q!) - 3,5.31 

+ l l ·::-\2 + 13·7:{ 
·04 + ·10 
· 28 ·2S 

- 1G·6 - 21·8 

34.4 1 
24·0 1 

38·7 
46·7 
41·0 
31 ·3 1 

2.5·7 
32·0 1 
31·3 
37·5 

24·6 1 

1 
2 
). 
2 

1 
2 

... . .... . . . . 
l9·3 1 
26·0 1 

-26·6 1 

- 2!1 ·94 

+ 8·85 

+ · 11 
·28 

- 6·6 1 
28·1 
16·9 1 
7·8 

22·9 1 
10·1 1 
8·8 

30·0 1 
31 ·5 1 
22·5 1 
21·4 1 
28·0 1 
18·6 1 
19·0 1 

7 ·O 1 

23·5 1 

-13·8 1 

- 18·!17 
0·60 

+ ·11 
·28 

J 
2 

À 
2 

- Hl·7 .................... .. · .... . ........... . 
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BOSS 4669 

(1900, a= 18h 22m.1, 8 = + 29° 46', mag. 5·71, type A) 

While the two plates secured are not sufficiently exposed they show the stellar lines 
to be sharp and very suitable for measurement. The star has been announced as a binary 
by Adams. 

Date, G.M.T. Velocity Lines 

1917, Sept. 24·551. ... . .. . . ..... . ... ... .. ... .. .... .. ..... . .. . ... .. .. .. .... . . .. ... -7 ·6 10 
" 26·557 . .... ... . .. ...... ... . . . ................. . ............ . .. . ...... -9·8 6 

4584·018 
4572·190 
4549.743 
4534·158 
4481·477 
4325 ·698 
4236·000 
4233·425 
4143·839 
4071 ·865 
4045·940 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

MEASURES OF BOSS 4669 

8305 8310 
·-----·------·-----··-- -------- - ---·- ----

Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Vcl. Wt. Ve!. Wt. 

+ 4·0 t 
23·0 i • 
17·8 1 

. . . . . . . . . . .. 
1 ·3 1 

10·0 t 
0 ·2 t 

24 ·2 .!. • 
11 ·5 i 
14 ·4 t 

+10·9 t 

+ 10·60 
- 17·74 

· 14 
·28 

- 7·6 

+ 8·7 ' 
- 2·1 ! 
+ 4·4 1 
+16·1 t 

+11·5 i -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .............. . . . 

+14·4 ! ....................................................... . 

+ 8·43 
- 17·80 

· 15 
·28 

9 ·8 
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ADDITIONAL OBSERVATIONS OF 50 DRA.CONIS 

The orbit of this star was published by the writer in the Dominion Observalory 
Publications, volume II, page 123, and therein it was indicated that further observations 
would be made to improve the value of the period which was determined olely from one 
season's observations. 

To the 32 plates obtained in 1914 were added eight in 1915 and twelve in 1916, and 
from these 52 plates a olution was made which changed the value of the period frorn 4 · 120 
days to 4 · 118 days and made small changes in the other elements. Eight plate have been 
obtained at odd times since then and these would indicate an even smaller value for the 
period, namely 4 · 1175, which is thus given as the best value from all the observations. 

With the exception of T, the time of periastron passage, which was adjusted to con
form to the reYised period, the other element from the olution of the 52 plates have been 
retained and are as follows :-

P 4· 1175 days 
e ·012 ± ·009 
K1 79·12 km. ± 0·97km. 
K2 83·90 km. ± 0-97 km. 
'Y - 8·79 km. ± 0·49 km. 
W1 107°·6 ± 8°·9 

T 
a1 sin i 
a2 sin i 
m1 sin3 i 
m2 sin3 i 

287° · 6 ± 8° · 9 
J. D. 2,420,293 ·519 ± · 102 
4,480,000 km. 
4,750,600 km. 
·950 
·900 

The probable error of a plate is ± 4 · 6 km. per sec. for component I , and ± 4 · 8 km. 
per sec. for component II. The table of measures following is a continuation of the table 
on page 123 of the volume mentioned above, but the phases there given, if used, hould 
be revised to suit the new P and T. 
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ADDITIONAL MEASURES OF 50 DRACONIS 

' 
Component ·n ' Component I 

Platti Obser- Date Ju lian Date Phase 
ver* 

n Wt. Vel. 0-C n Wt. Ve!. 0-C 

-- -- -

1915 
7124 c July 26 2,420,705 ·770 ·501 4 3 - 8Hi - 3·0 5 4 + 58·5 - 6 ·7 
7133 H " 29 708·721 3·4'52 2 2 + 44·0 - 0·3 4 3 - 59.7 - 5·2 
7144 H Aug. 9 719·682 2·061 5 4 - 8·5 .. .. . . . . . . . . . . . . . . . . . . . . . . . . 
7163 y " 23 7;33. 611 3 ·639 2 1·5 + 45·6 +19·2 3 2 - 49·8 - 4·8 
7179 y " 27 737·632 3·541 2 1·5 + 24·9 -11·7 2 1·5 - 55 ·4 + l ·O 
7272 y Sept. 21 762 ·562 3·766 5 4 - 22·4 . .... . . . . . . . . . . . . . . . . . . . . . . 
7282 H " 22 763·553 ·639 4 3 - 83·8 + 0·8 4 3 + 83·2 +11·4 
7290 II " 27 768·610 1·579 2 1 - 50·9 - 8·0 2 1 + 22·2 - 5.7 

1!)16 
7665 II May 2,1 2,421,008·625 2·779 4 3 + 80·5 +13·3 4 2·5 -100 ·7 -13·4 
7671 y " 26 010·610 ·646 3 2 - g7.7 -14 ·3 4 2·5 + 79.7 + 8·6 
7674 y " 28 012 ·694 2·730 2 1 + 71·0 + 5 ·6 5 3 - 84·2 + 2·2 
7682 H June 1 016·650 2·569 8 6 + 71.3 +14·0 8 5 - 70·0 + 9·0 
7720 H July 6 051 ·595 ·456 6 4 - 66·0 + 6 ·3 3 2 + 75 ·1 +15·7 
7723 H " 8 053·682 2·543 2 1·5 + 59·5 + 4.3 4 3 - 80·6 - 3·5 
7726 H " 9 054·778 3·639 1 1 + 27·8 - 2·!) .... . . . . . . . . . . . . . . . . . 
7749 H " 21 066·763 3·272 3 5 + 62·8 + 2·1 8 5 - 78·8 + 3.7 
7762 H " 26 071 ·612 4·003 9 6 + 5·9 . . . . . . . . . . . . . . ........ . ..... 
7769 H Aug. 1 077 ·760 1·916 14 6 - 4·5 .. . . . . . . . . . .. . ... ... . . . . . . . . 
7785 H " 15 091·703 3·507 5 3 + 36·0 - 7· 8 5 3 - 65·2 - 1·3 

- 7788 H " 16 092·573 ·259 9 6 - 59·6 - 5·0 9 6 + 49·6 + 8 ·7 
1917. 

8210 H June 27 407·691 2·447 2 1·5 + 58·2 + 5·4 3 2 - 6-1·2 + 9·0 
8214 H July 2 412·661 3·300 1 1 + 49·1 - 6·6 2 1·5 - 76·0 + l ·O 
8279 H Sept. 3 475·603 ·362 7 5 - 64·8 + 5·1 8 5 + 57·2 + 0·3 
8301 H " 18 490·570 2·976 6 5 + 73·8 + 4.5 5 4 - 92·9 - 1·3 
8307 H " 24 496·698 ·869 2 2 - 85·2 + 2·2 2 2 + 59·2 -15·0 

1918 
8654 H SE-pl. 24 861 ·650 3·481 3 2 + 39 .. 5 - 0·3 2 1·5 - .54·5 + 5·8 
8658 H " 30 867·640 1·236 3 2 - 76·9 - 4·0 3 2 + 45·8 -12·7 

1919 
8725 H Mar. 13 2,422 ,031· 862 ·758 1 1 -103·3 - 15·5 l 1 + 61·3 -13·5 

*C =Cannon; H = Harper ; Y =Young 
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4549 
4481 
4340 
4308 
4250 
4143 
4101 
4077 
4063 
4045 
3933 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 

PUBLICATIO s· OF THE DOMINION OBSERVATORY 

MEASURES OF 50 DRACO IS (primary) 

7124 7133 1 7144 7163 7179 7272 7282 

Ve!. Wt. Ve!. Wt . Ve!. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. Vd. Wt. 

-89·S 1 
2 

62·5 i 
86·8 ! 
79 ·8 .!. 

2 

101 ·5 ! 
-82·8 1! 

85·07 
+ 3 ·87 

·09 
·29 

- 81·6 

+45·9 i 

-15 ·3 ! 
+ 5.4 ! 
-12·3 ! 

+29·5 i ... . ....... . 
-38 ·3 ! 

25·3 ! 
19·9 ! 

-111·5 ! 

94·2 i 
-24·6 ! ............. . .. . .. . . .. .. ..... .... . .... . .... .. . . . 

. ................. . -:- . . .. .......... . . .. ........ .. . . .. ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . 79·8 i 

. . . .. . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . +18 ·2 i 29·7 i . . .... . .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +21·0 l ......... ' . . ...... . .... . 

+36 ·0 1 ~15·8 ! +46·8 ! . . . . . . . . .. . . -21·9 i - 80·9 1! 

+ 40·30 - 12·52 + 41·03 '-!- 20·30 - 26·80 - 88·20 

+ 4 ·02 + 4·38 + 4·83 + 4·93 + 4 ·72 + 4 ·69 
·05 ·05 ·03 ·05 ·03 ·05 
·28 ·28 ·28 ·28 ·28 ·28 

+ 44·0 - 8·5 + 45·6 + 24·9 - 22·4 - 83·8 



4549 
4520 
4481 
4340 
4271 
4260 
4227 
4143 
4101 
4077 
4045 
3983 

Weighted 
mean 

v. 
vd 

Curv. 

Radial 
Velocity 
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MEASURES OF 50 DRACONIS (primary)-Continued 

7290 7665 7671 7674 7682 7720 7723 

Ve!. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt.. Vel. Wt. 

+85 ·5 ! -72 ·7 t +64·8 ! 
68 ·1 ! ............. . ......... . 

. . . . . . . . . . . . +71·1 t -111·2 t +78·6 t . . . . . . . . . . . . 62 ·8 ! +49·1 ! 

. • . • . . • • • . . . . . . • • • • . . . . . • • < • . . . . . • . . . . . . . . . . . . . . 49 . 3 ! 50 . 3 t . . . . . . . . . .. . 

. . . . . . . . . . . . 116. 1 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79. 7 t . . . . . . . . . .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 ·6 Î · . . .......... .... ... .... . 

. . . . . . . . . . . . . . . . . . . . . . . . 79·6 t ...... .... .... . .. ..... .. ... .... . ... . ... .. . . .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70·3 l ............. ... .. . . ... . 

-61 ·8 t 
-48·3 t 

55 ·05 
+ 4 ·50 

·06 
·28 

- 50 ·9 

88·9 
+70·7 

+ 81 ·33 
0·70 

+ · 12 
·28 

+ 80·5 

+64·6 t 

t -86 ·2 t ........... . 
J. 2 . •••• . • . ••••••••••. . .•• . 

97·00 + 71·60 
0·53 0 ·36 

+ ·08 + ·06 
·28 · 28 

- 97.7 

83 ·1 
71 .5 

+79·5 

+ 71·57 
0 ·03 

+ ·06 
·28 

+ 71 ·3 

. . . . . . . . . . . . . .. .. . ~ . . . . . 
63·5 

- 84 ·5 

68·50 
+ 2·70 
+ ·0.5 

·28 

- Gû ·O 

l. ....... . ........ 
]. .. . .. . .. . .. . . . 

+ 56 ·95 
+ 2·84 
+ ·02 

·28 

+ 59·5 
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MEASURES OF 50 DRACONIS (primary)-Continued 

7726 7749 7762 7769 7785 7788 8210 

Vcl. Wt. Vcl. \Vt. Ve!. Wt. Vel. Wt. Vel. Wt. Vcl. Wt. Ve!. \r t. 

----·----------------------------------

4584 
4563 
4549 
4481 
4468 
4415 
4352 
4340 
4325 
4308 
4294 
4289 
4271 
4236 
4233 
4215 
4143 
4077 
4063 
4045 
4005 
3933 

Weighted 
mcan 

v. 
yd 

Curv. 

Radial 
Vclocity 

. . . . . . . . . . . . . . . . . . . . . . . . -12·8 t .. . ........................ . ................... . 

.. . . .. . . .. . . +64·7 t . . .. . . . . . . . . + 0·5 } ................ .......... ..... . ... . 

. . .. .. . . . .. . .. .. .. .. .. .. +17·1 t -24·6 t .................................. .. 

. . .. .. . . .. . . 76·1 t + 2·9 t -19·4 i .. . . .. .. . .. . -58·8 ~ +s ·O 

.. .. .. . . .. .. 48·7 t .. .. .. .. . . .. + 1·2 l .................................. .. 
56·9 { ........... . 

- 9·5 J. • 
55·4 l .. .. ....... . -12·5 ! 64·9 t .......... .. 

-12·0 J. • 77 ·4 ! ........... . 
+ 4·0 ! + 1·2 t 

-11·7 l 
+ 8·6 J. • 

.. . . .. .. . .. . . . . .. .. . .. . . - 9·2 t .. . .. .. .. .. .. .. . .. . .. .. 54·9 ; . ........ .. 

.. .. .. .. .. . . .. .. .. .. .. .. + 8·6 t -21·1 t .................................. .. 

. . .. .. .. . .. . 73·2 t +20·9 t - l·O i +20·4 i 47·4 ! .......... .. 

. . .. .. .. .. .. .. .. . .. . .. .. -16·6 ! ............................... . .............. .. 

. . .. .. .. .. .. 63·5 t ...... ............. ... .......................... .......... .. 

. . .. .. .. . .. . .. .. .. .. .. .. +11 ·8 t -10·7 l ................................... . 

.. . .. . .. .. . . .. .. .. .. . .. . . .. .. .. . .. .. + 1 ·0 t 22·7 t 67·7 ~ ..... ...... . 

.. .. .. .. .. .. 45 ·2 ! .. .. .. .. .. . . .. .. .. .. .. .. 21·8 t 71 .9 ! .......... .. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. . . . . . .. . .. .. .. 52·2 t ................ ... . ... . 
+25·2 t +61·2 ! .. .. .. .. . .. . . .. .. . .. .. .. +32 ·3 t -80·0 t +53·3 t 

+ 25 ·20 + 50·44 + 2·22 8·48 + 31·68 64·03 + 56·42 

+ 2·91 + 3·65 + 3·90 + 4· 19 + 4·68 + 4.71 + 2·04 
·04 ·05 + ·03 ·05 ·05 + ·02 + ·03 
·28 ·28 ·28 ·28 ·28 ·2 :2 

+ 27·8 + 62·8 + 5·0 4·5 + 36·0 59·6 + 58·2 



4549 
4481 
4415 
4340 
4143 
4101 
4077 
4045 
3933 

Weighted 
me an 

v. 
v" 

Curv. 

Radial 
Velocity 

RADJAL VELOCITIES OF 30 STAHS 369 

l\1EASURES OF 50 DRACOXIS (primary)-Continuc<l 

8214 8279 8301 8307 8654 8658 8725 

Ve!. Wt. Ve!. Wt. Vel. Wt. Vel. Wt. Ve!. \Yt. Vel. Wi. Vcl. \Yt. 

+46 ·7 t 

+ 46·70 
+ 2·40 
+ ·03 

·28 

+ 49·1 

-76·8 ! 
06·4 ! 

68·8 i 

74·2 ! 
58· 1 t 
69·2 { 

-75·2 t 

69·45 
+ 4.93 

·02 
·28 

- 64·8 

........ . . . . 
+64·9 1 

78·6 l 
2 

70·9 1 
64·0 t 
73·2 J 

2 

-122·3 ~ ............ -104·2 
- 67·6 l +31·2 i 72·1 

i ..... . ... .. . 
} • -98·2 

12·5 ~ ............. . ......... . 

+16·3 ~ . . . . . . . . . . . . + 59 . 2 ! - 78 . 2 ! 

+ 69·32 89·44 + 34·88 80·96 - 98·20 
+ 4·78 + 4·62 + 4·84 + 4·43 4·91 

·04 ·OS + ·07 ·07 + ·09 
·28 ·28 ·28 ·28 ·28 

+ 73·8 - 85·2 + 39·5 - 76·9 - 103·3 
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... 

4549 . 
4534. 
4340 
4308 
4271 
4143 
4101 
4077 
4063 
4045 
3968 
3933 

Weighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 50 DRACONIS (secondary}-Continued 

7124 7124 7133 7163 7179 7282 7290 

Vel. Wt. Vel. Wt. Ve!. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +70·0 l ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -51·2 ! .............. . .... . ...... . ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . -59·3 i .................. . ............................ . 

. .................. .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82·4 l ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . 72·3 l ....... .... .. . ................................. . 

. . . . . . . . . . . . +65. 9 ! . . . . . . . . . . . . 60. 3 t ....... . ........................... . 
+67·5 l . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . 84·3 l ........... . 

. . . . . . . . . . . . 63 . 9 ! . . . . . . . . . . . . . . . . . . . . . . . . - 69 . 0 t . . . . . . . . . . . . . . . . . . . . . .. . 
50·8 ! 
44·4 1 

44·3 ! 
47·0 ! 

+59·0 1! +58·3 lî 

+ 53·44 + 56·54 
+ 3·87 + 3·87 

·09 ·09 
·28 ·28 

+ 57·0 + 60 ·0 

67·9 ! 
-61 ·8 1 

63·36 
+ 4·02 

·05 
·28 

- 59.7 

-57·0 i . .. . . . . . . . . . +24·3 l 

-54·5 ! .... ·.·.. . . . . +78·8 1! +11·6 l 

54.35 60·00 + 78·84 + 18;00 
+ 4·83 + 4 .93 t 4·69 + 4·50 

·03 ·05 ·05 ·06 
·28 ·28 ·28 ·28 

- 49·8 - 55·4 + 83·2 + 22·2 



4549 
4520 
4481 
4340 
4325 
4308 
4271 
4260 
4233 
4227 
4143 
4077 
4045 
3933 

Weighted 
mean 

v. 
Vd 

Curv. 

Radial 
Velocity 
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MEASURES OF 50 DRACONIS (aecondary)-Continued 

7665 7671 7674 7682 7720 7723 7726 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

. . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . -64·4 t +51 ·7 t -93 ·2 t ..... . .... .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62·9 t ... ... . .................. . . . ..... .. . 
-117·0 t +85·0 t - 78·6 t . . . . . . . . . . . . 74.9 t 84 ·6 t ........... . 

. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 60·5 t ........... . ........... . ........... . 

. . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 71·8 t .... ....... . 
84·2 t 91·3 t 

. . . . . . . . . . . . . . . . . . . . . . . . 106·0 t ....... . ... . ......... .. ...... . ... .. . .. ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . 80 ·2 t 81·8 l ........................ . .......... . 

. . . . . . . . . . . . 95 ·0 l . ............................. . . . .. ... . ..... . ... . .. .. ..... .. 

. . . . . . . . . . . . 73·6 t ..... ... .. .............................. ..... .... .. ... ... .. . 

.. . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . .. 90.3 t . ....... .. ....... . ........... .. .... . 

. . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . 83·5 t ........... . .. . ..... . .. ... . . .... . .. . 
103·8 l +63·3 l .. . . . .. . . . . . 51 ·9 ! . . . . . . . . . . . . -83·0 t ........ .. . . 

- 94.3 t .. .......... - 54·7 t -77 ·8 t +91 ·2 t . . . . . . . . . . . . -39·2 t 

99 ·80 + 80·40 83 ·60 69 ·73 + 72 ·60 - 83· 15 39·20 
0·70 0·53 0·36 0 ·03 + 2·70 + 2 ·84 + 2 ·91 

+ · 12 + ·08 + ·06 + ·06 + ·05 + ·02 ·04 
·28 ·28 ·28 ·28 ·28 ·28 ·28 

- 100 ·7 + 79.7 - 84·2 70 ·0 + 75 · 1 - 80·6 - 36·6 
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4563 
4549 
4481 
4468 
4415 
4352 
4340 
4325 
4271 
4233 
4143 
4101 
4077 
4063 
4045 
4005 
3933 

Weighted 
me an 

v. 
V4 

Curv. 

Radial 
Velocity 

PUBLICATIONS OF THE DOMINION OBSERVATORY 

MEASURES OF 50 DRACONIS (eeoondacy)-(loMmm 

7749 7785 7788 . 8210 8214 8279 8301 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. 

-98·0 t 
' ... '... . . . . • . . . . . . • . . . . . . . . . . . . . . . . • . . . ... . . . . . . . . . . . . . . . . . . +40·9 t ........... . 

74·8 t . . .. . .. . . . . . +28·1 t -74 ·5 t -82 ·1 l 34·2 t -105·8 t 
101 ·4 l ...................................................................... '·' 

........ ... . ........ .... 38·2 t ............................................... . 
64·0 l ....................................................................... . 
84· 1 l . .. .. . . . . . . . 42·6 t .. . . . .. . . . . . . .. . .. . . . .. . 38·4 l 93·8 1 

. .. . . . . . . . .. .. . . . .. . .. .. 68·1 t .. . . . .. . . . . . -75·5 t ....................... . 

........ .... ........ .... 54·3 l .................. , ........................... .. 
58 ·8 l -66·8 l 54·1 l .............................................. .. 
67·8 l . .. . .. . . .. .. . . .. . . . . . . . . .. .. . .. . . .. . .. . .. . . . . . .. .. .. .. .. . . .. 117·8 t 

.. . . • .. . . . .. . .. . . . .. . . . . .. .. . .. . . . .. .. .. .. . . .. . . . . . . . . . . .. .. 75·0 i 85·7 t 

.. .. .. .. .. .. .. .. .. . . .. .. . .. . .. .. .. . . 56·6 t .. . . .. . . . . .. 53.5 t ........... . 

.. . . . .. . . . .. 54·9 t . 59·4 t ........ ".. . . . . .. . . .. .. 63 · 1 t .......... .. 

.. .. .. .. .. .. 70·4 t 40·3 t .. .. .. .. .. .. ... .. . .. . .. . 40·1 l ........... . 

........ .... 74·4 l ........................................................... . 
-87 ·7 t -81·0 t +30-0 t -76·5 t . . . . . .. . . .. . +60·0 t - 97·6 t 

- 82 ·16 69·50 + 45 ·10 66·00 78·10 + 52 ·53 - 97.40 

+ 3 ·65 + 4·68 + 4·71 + 2 ·04 + 2·40 + 4·93 + 4 ·78 
·05 ·05 + ·02 + ·03 + ·03 ·02 ·04 
·28 ·28 ·28 ·28 ·28 ·28 ·28 

- 78·8 - 65 ·2 + 49 ·6 - 64·2 - 76·0 + 57·2 - 92 ·9 



4549 
4481 
3933 

Weighted 
mean 

v. 
~' 

Curv. 

Radial 
Velocity 
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MEASURES OF 50 DRACONIS (secondary)-l'oncluded 

8307 8654 

+ 47·4 1 ........... . 
+ 62·4 1 -80·2 l 
. ... . .. . .. .. -48·6 l 

+ 54.90 59·13 

+ 4·62 + 4 ·84 
·08 + ·07 
·28 ·28 

+ 59·2 - 54 ·5 

8658 

+41·3 l 
43·2 l 

+40 ·8 l 

+. 41 ·77 

+ 4 .43 
·07 
·28 

+ 45·8 

8725 

+66·4 t . ................................. .. 

+ 66 ·40 ......... ... . ............ . ....... ... .. 
4 ·91 ............. ............. . ·········· .. 

+ ·09 ............. ......... .. .. . ............ 
·28 ............. ········ ..... . ....... ... .. 

+ 61·3 ................. . .......... ······ .... . 
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BOSS 5070 

(1900, a= 19h 47m.2, 5 = + 40° 20', mag. 5·62, type A) 

This star was announced as a spectroscopie binary by Adams in the Publications of the 
Astronomical Society of the Pacifie, vol. 26, page 261. From the tneasures, the period is 
evidently short. The K line of calcium does not share in the large oscillations of the other 
lines. Sufficient plates for an orbit have been secured at Allegheny and the star is dropped 
from our list. 

Our measures follow. 

Plate Date, G.M .T. Velocity n Weight 

6804 . ....... .............. . ... .. ......... . . .... . 1915, Feb. 18·941 -23 9 3 
6842 .. . ...... . . . ........... . ......... . . ........ . Mar. 3·910 + 19 10 4 
6928 . . ........ .. ..... . . . .. .. ........... .... .. . . . April 14·803 +88 7 3 
8285 .... ... .............................. .. .... . 1917, Sept. 6·747 -86 5 2 
8290 .... . ......... . .... . .......... . ......... . .. . " 8·527 +4 6 2 
8294 . . .... . .... .. ........................ . ..... . " 11 ·631 +67 7 3 
8297 .... . . ... . . .... .... . ........ .. ... .. .. . ... .. . " 12·653 +73 4 2 

MEASURES OF BOSS 5070 

6804 6842 6928 8285 8290 8294 8297 
À 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Ve!. Wt. Ve!. Wt. 

4567·967 +11·5 1 + 6·6 i + 99·5 1. • • ........ . . . . . . . ..... . . . . . . . . . . . . . . . . . ..... . . . .. . 
4552·762 -26·3 l +24·4 l +101·6 ! +40·9 À +77·4 .!!. + 58·4 l • • . . . . . . . . . . . . • • 2 

4481·400 -12 ·0 i . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .. . . . ... 
4471·676 -33 ·6 ;i +18·7 ! + 69·6 1. -73·1 i -11·0 l +82·1 .!!. +115 ·5 .!!. • • 2 • • 
4388·100 +28·5 t + 75 ·4 l -97·0 ! +18·3 J +65·3 l + 70·0 1 .. ... .. . . . . . • 2 • , 
4340 ·634 -54·4 À - 4 .5 i + 43 ·0 ! -66·4 t + 16 ·1 t +77· 7 !I. + 58·9 l 

2 2 • • 
4325· 939 ........ . . . . +21·7 .l . . ... . .. . ....... . ... 2 . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . ... . ... 
4267·301 -23·8 J +22·3 1 +91·8 t . ... • • . . . . . . . ' .... . . . . . . . . . . . . . . . . . . . . . ... . . . . . .. . 
4143·928 -16 ·1 l - 1·9 l -78·9 l +52·0 i . 2 . . . . . . . . . . • . ....... . . . . . . ..... . . ... 
4101· 890 -19·0 t + ll ·G q + 54·6 -72·7 l - 1·9 l . ... • ' . . . . . . . . . . . . ........ 
4026·352 + 88· 4 + 1·5 À +72·0 1 . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .. .. • • . ....... . .. . 
3933·825 [ - 5·8 ! l [ -29·0 ! l [- 6·5 l . . . . . . . . . . . . . . . . . . . . . . . . . .. ..... . .. . . ....... . ... 

Weighte<l 
me an - 26·87 + 12 ·31 + 'i4·47 - 77·56 + 12·76 + 76 ·56 + 82· 0 

v. + 4·07 + 7·20 + 13 ·99 - 7.74 - 8· 13 - 8·78 - 8·99 
VJ + ·22 + ·21 + ·21 - -21 + ·07 - · 11 - · 13 

Curv . - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 - ·28 

Ra<liu.l 
Velocity - 22·9 + 19 ·4 + 88·4 - 85·8 + 4·4 + 67·4 + 73 ·4 
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13 YULPECULJE 

(1900, a= 19h 49m.2, ô = + 23° 50', mag. 4·50, type A) 

This star was announced a binary by Lee, in Astrophysical Journal, XXXII, 307, 
from eight plates giving a range from - 15 to - 36. Campbell used as the velocity for 
the star, - 28. While the lines are in general fairly sharp there is a bare suspicion that 
H-y on plate 8221 is double. 

Plate Date, G.M.T. 

8202 ........ . . . . . ... . .................... .. .... . 1917, June 18-714 
8218 .. .... ...... . .. .... ........... ........... . . . July 5·740 
8221 ........................................... . " 6·690 
8222 ........................................... . " 14·678 
8225 .......... . . ....... ..... ................... . " 15·777 
8228 .... ....... .. . ....................... . ..... . " 16-691 

MEASURES OF 13 VULPECULJE 

8202 8218 8221 8222 8225 

Velo.city 

-37·8 
-24·2 
-30·8 
-30·4 
-32·5 
-24·1 

Lin es 

8228 . 

1 
4 
2 
5 
5 
1 

'Veight 

1 
2 
1 
2 
2 
1 

Vel. Wt. Vel. Wt. Vel. Wt. Vel. Wt. Ve!. Wt. Vel. \H. Ve!. 'Vt . 

4584 ·018 
4.549-743 
4481 ·477 
4340-645 
4233·42.5 
3933-82.'i 

\Yeighted 
me an 

v. 

"" Curv. 

Radial 
Velocity 

. . . . 

-50 -9 t 
. . 

. . . 
. . 

- .'50·\:JO 
+ 13·20 
+ ·14 

·28 

- 37·8 

-1.5 ·6 
44·0 
25·8 

. . 
-31 ·2 t 

- 31 ·93 
+ 7.99 
+ -02 

-28 

-43-1 

-28·6 

- 38·27 
+ 7·64 
+ ·08 

·28 

.l • 

-18·6 
+35 ·3 
+51 ·5 
+33·9 

-36·6 

- 35· 15 
+ 4·96 
+ ·08 

·28 

l. 
2 
l • 
! 
~ 

! 

-42·1 
+u · 1 
+40·0 
+41·5 
-43·2 

- 36-70 
+ 4·.'i8 

·08 
·28 

J. • 

. . 

-28-1 

- 28·10 
+ 4·20 
+ ·04 

·28 

... 
. . 

.. . . . . . 
. . 

.. 

. . . . 

_____ , _____ , ______ - -------------

- 24·2 - 30·8 - 30·4 - 32·5 - 24·1 
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BOSS 5535 

(1900, a= 21h 28m·3, o = + 60° 01', mag. 5·52, type A) 

This star is in Kapteyn's Area No. 18. It is listed as of A-type in Harvard Annals, 
vol. 50, but would more properly fall under the classification B2. Besicles the hydrogen 
and helium series, there are the characteristic lines of this type at ÀÀ 4089 and 4649 variously 
ascribed to argon, silicon and other substances. The third member of the group, that 
at À 41,16, does not appear on the plates. The three silicon lines ÀÀ 4575 · 52, 4568·13 
and 4552 · 89 are seen in the spectrum, the latter two being 0 · 5 as intense as H'Y or the 
helium À 4471. The wave-lengths indicated for them are somewhat greater than the 
generally accepted values, but were adjusted to agree with the velocities obtained from 
the hydrogen and helium series. Other absorption lines, whose normal wave-lengths 
are approximately ÀÀ 4366·9, 4620·5, 4630 ·7 and 4641 ·4, were noted but not used in the 
results. 

Plate Date, G .M .T. umber Velocity 
of Lines 

8394 ..... . .... . . .. . - . ... . ..... . ..... . .. . .... . . ..... . ... ... . 
8404 ............................... . .............. . ....... . 
8410 . ....... . . .. ................. . ........... . ......... . .. . 
8672 .... . . ... . ........... . ........... . .. . .... . ..... . . . .... . 

1917, Dec. 28·465 
1918 , Jan. 2·481 

4 .455 
Oct. 23 ·605 

MEASURE, OF BOSS 5535 

4568· 13-
4552·89-
4471 ·676 
4388·100 
4340·634 
4143·928 
4121·016 

" · eighted 
mean 

v. 
V& 

Curv. 

Radial 
Y clocity 

. 

8394 

Ve!. Wt. 

- 14 ·0 
12 ·3 
19 ·7 
19·6 

-11 ·2 

- 15 ·84 
- 12 ·07 

· 11 
·28 

- 28·3 

t 
.! 
2 

.l • 

.l • 
l. • 

8404 

Ve!. "\Vt. 

+19· 1 .l • 
- 1·4 t 
-29·0 ~· 

- 2 ·1 À • 
+ 4·6 1 • 

. . 

- 6·20 
- 12 ·07 

·14 
·28 

- 18·7 

Dominion Observatory 
Ottawa 

April , 1919. 

8410 

Ve!. Wt. 

- 9.7 
- 5.3 

+ 1·8 
- 0 ·9 
-16·7 
- 18·4 

. . . . . . 

- 6 ·96 
- 12·04 

·12 
·28 

- l9·4 

.l • 
t 
À 
2 

.l 
2 

! 
l. • 

8672 

Ve!. 1 Wt. 

-38·6 
31 ·0 
22·3 
26·4 
34·2 
17·3 

-35·5 

- 29·01 
- 4·42 

·09 
·28 

- 33·8 

t 
t 
t 
~ 
i 
t 
t 

Ve!. Wt. Vel. 

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

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

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

5 
5 
6 
7 

Wt. 

. .. 

. .. 
. . 

.. 

. . 

-28·3 
-18·7 
-19·4 
-33·8 

Vel. Wt. 

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

.. . .... . . . . 

.. . .. .. . . . 

. . ... . . 

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




