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The O:rbi t of the Sp.eatroscopic Binary 2 Monocerotis. 

INTRODUCTIOD ... History and description of star. 

The spectroscopic bins:ry "2 Monocerotis" was 
discovered at the Yerkes Observatory in 1914 by :Mr. s. B. 

Barrett. The announcement in Popular Astronomy.Vol. 22, 
page 234, (1914) gave the period as approximately 9.36 
d.ays and the range as 120 kilometers per second. The 

presence.of the secondary component was suspected. In 1919 
Mr. Barrett had measured twenty-six plates and had established 
the period as 9.355 days. 

Other duties at the Observatory have taken Mr. 
:Barrett from the radial veloaity work anc[ the plates were 

given to the writer for the completion of the orbit. 

"2 Monocerotis'', R.A. 5h. 54.3m., Deel. ·9° 34', 
according to the Henry Draper Catalog, is of type A5 and 
Of a Visual magnitude 5.10. The spectrum of.the primary 

is very good, with many sharp lines. The secondary compon-
ent is very weak, showing only at the times of maximum and 

and -then &>nly 
mimimumAon the good plates. The type could not be determined 
but seemed to be similar to the primary as the lines of the 
secondary observable were the iron lines, 4045. 4063 9 4071, 

titanium 4468 • 4001. 4549. 4563 •. 4572 • the s:brontium line 

40'1'1, and the magnesium line 4481. 



OBSERVATIOI~S. 

!rhe observations extended over a period o:f ten and 

one third years, £rom 1912 to 1923,· distributed as follows: 

1912 Fall 2 plates. 
1913 Jan 3 plates 

night) Feb 7 plates (3 on one 
lmr 3 plates 
Apr l plate 

1914 Mar 3 plates 
1918 ,Nov l plate 
1919 6 plates ( scattered through :Lall 

( 
and spring ) 

1922 Nov 2 plates one a 3 prism plate) 
Dee 3 pl::.tes 

1923 Jan l plate. 

Table I on page contains all the observations. -
The spectrograms were obtained with the Bruce 

Speetrogro.Jlh used v1ith the forty inch telescope at the 

Yerkes Observatory. Williams Bay. Wisconson. A complete 

desaription of it is given by Director Edwin B. Frost in the 

Astrophysical Journal, Vol. XV~ (1902), pp. 1-27. l!,or 

the most part the spectrograph is used with only one prism 

but it is so arranged that with about an hours work two more 

prisms may be inserted and a dispersion by the three prisms 

can be obtained. The c11mera used is lrnown as the B camera 

and the plates taken with it are the B series. A :prefix 

l or 2 is used with the B to designate one ot two prisms and 

for the three prism plates there is no prefix. 

The average dispersion for a three prism plate 

using the B camera ia about ten Angstrom units pBr millimeter 

and the one prism is about thirty per millimeter. 



MK:'tSUREMENT and REDGCTIOI1. 

The spectrograms were measured with the Gaertner 

measurJng_~ngine of the K. u. Observatory. The engine is 

especially constructed for the meu.suring of spectrograms. 

and consists of a heavy cast iron bed-plate with carefully 

sorap»ed guides. The carriage. which halds the spectrum 

plate. rests on the guides and is moved by _a micrometer screw 

of 0.5 millimeter pitch and a diameter of 15 millimeters. 

The screw head is graduated in,500 parts. The full revol-

utions of the screw a~e rend by means of a soele,in front of 

the instrument. The c:trriage has a range o:f 80 millimeters. 

The microscope is adjustable so as to obtain a wide variation 

in the magnifying power. 

The method of measuring a spectrogram is that used· 

at the Yerkes Observatory. The plate is placed· upon the 

carriage. adjusted, and the comparison line '#f$6i.iW iron 

4045 is ~laced on the cross-wire when the soale reading is 

20~,'0000 and with the violet end of the spectrum to the right. 

After measures have been made the plate is reversed. seale 

at 50.0000 on th·e same line, all lines are remeasured. 

Four settings are made on each line .• the hair-line 

bisecting the comparison spectrum line at a point about one 

third the length of the line from the star spectrum. TWO 
-rhe 

sot tings are made on A upper and t','..'o on the lower section o~ 

the line. The star line is bisected by the hair-line near 

the center of the spectrum. 



The reduction of the one prism spectrograms meas-

ures is by the short method of Schlesinger. Publications of 

the Allegheny Observatory. Vol I, page 9. A table is 

made for the.spectrograms from any one spectrograph. This 

table was secured f'rom the Yerkes Observatory. The table 

is constructed from the known wavelength o:f a stc-.r line and 
· from certain comparison lines 
its distanceA~or zero velocity ia computed. Vlhen the plate 

is measured. the distance of the star line from the compari .. 

son lines. one on either side. gives the amount of shift o:f' 

the line.in millimeters. This shift when multiplied by the 

velocity for a shift of one millimeter gives the .velocity of 

the star .• A correction must be made for the varying 

P,isperslon of the prisms du~ to the vnria.tion of tho tempera-

ture at time of observing, f11om the normal temperature for 

which the tablea a:Ce computed. ~his is done by knowing 

the normal distance between the two comparison lineH and 

comparing with the distance· measured. After the velocity 

of the plate has been obtained it is necessary to correct for 

the earth's velocity a.round the sun in order to secure the 

radial velocity of the star relative to the sun. 

l?RELIMlNAiiY ELEMEn '~'S. 

When the radial velocity 0£ the plates have been 

found it is necessary to determine the period, the first of 

the elements of the orbit. Mr. Barrett's 1919 determination 

of the period was 9.355 days the value I used in plotting 

the observations. The date January 17. 1913, 15h. 02m •. GMT. 

was taken for the zero phase for it was very near the maximum 



velocity •. A'fter all the velocities had been plotted, the 

period was adjusted till the observations :fell on the best 

smooth cnrve... The final period. assumea. definitive as the 

observations. covered a period. of ten years• 'klrs 9. 3553 days. 

!fha remaining elements of the orbit were obtained 

by the Lehma:on•Filhes graphical method. (Po.ge 142, Binary 

Stars, bj Robert G·. Aitken}. The v-~"'{is or the v-eloeity of 
f'Y/B~ sur-,.n9 

the center Of mass Of the binary is obtained by inte~Pating 

the area above and below the axis and adjusting it till the 

areas are equal. The velocity can be reud ~fr:on-t; the graph. 

:formula.: 

(1). 

where 

The velocity at any time is given by the fiimmowing 

dS · v }a sin i ~= +~-1 £ 
U.v - e 

[ e cos w + cos(v. + wil 

V = velocity of the center of mass 

u = mean daily motion 

a = semi-major axis 

i = inclination of orbit plane to plane perpendi-
cular line 0£ si: ht. 

e = eccentricity 

w = argument of periastron 

v = true anomaly 

Taking A and )3 as the magriitudes· of the curve-

ordinates at the points of maximum and minimn.~. reckoned from 

the V-axis, and regarding B as a positive quantity. we have: 



( 2) A = X( l + a cos w ) 

(3) B = X( l - e cos w ) 
K c p. a sin 1 / 1 - e2 

and therefore 

{ 4) A + B/ 2 = IC -

{ 5) A ... :B / 2 = X e cos w 
(6) A.·-T B/ A+ B = e oos w 

X is therefore the half• am~plitude of the velocity curve. 

Let: 

a = point on the V-a:xis of the same phase as A. 

b = point of the v-axia of same phase as JS. 

O == point o:f aphelion 

D = point of perihelion 

Z1 = Area of AaC 

z2 = 1.\Xea of bBD (regarded aa negative in sign) 

We then have the form;ila! 

(7) 27iB 
e s:i!Il w = A + B 

Equations (6) and (7) determine e and w. 

At the time o:f periastron passage v = 0° and 

hence the equation 

(8) di' dt p 
=·X(l + e) cos w + v. 

which gives the ordinate corresponding to the point of peri-

aatron passage. Two points on the curve will have the I),,. 
same ordinate. but since {v + w) equals 0° • 160°.A 360° for 

the points A, B. or A1, respectively, there is no ambiguity 



as to the position of the periastron .:Point., 

There is no method except statistically of deter-

mining -the value of 0 at• or ni .,,, but the combined value may 

be obtained by the formula: 

{ ~) ., a sin i = [4.13833] XPTl -

The val m's obtained :from the velocity curve of 

2 Monocerotis are as follows: 

11 = s1.o mn. 
v = +2108 Km. 

Z1 = 5.14 

Z2 = -5.78 

x :: 62.6 mn. 
log p. = 1.58524 

which givei the ~ollowing pralimins..ry elements: 

v = + .21.8 

P = 9.3553 days 

e = 0.1937 

X = 62.6 Xm. 

T = J.D.2419673.41 

To test the elements by comparison with the 

observations, the radial velocity for each date was computed 

by the formula: 



(10) df/dt=V+Kecosw +Xcos(v+w) 

The value of "v" was obtained from the "Tables for true 

Anomaly in Elliptlo Orbitsn by Schlesinger and Diak, in 

The Publicatiotis of the Allegheny Observatory., Vo1. II, 

page 155. Tho resulting residuals a.re in *l'able I 

page _, oolu:nn 02 o. 

A least square solution is applied to obtain cor-

rections to the· preliminary elements. The solution is that 
P'J )ehmca~rz-,Cifhe!> anvl m"dt'/ia{ 

proposed.A by Schlesinger in the Publications of the Allegheny 

Observatory. Vol. I. page 33. 

The formula {10) :for the velocity at any point is 

differentiated and to facilitate computation is transposed 

into the ~allowing equation: 

c i1 > d c d.f / d t) = r + cos u • I( + sin u • 1I 

+ c< sin u .. E + 13 sin u • 7" 

which is the equation of condition. 

o( = 0.452 sin v ( 2 + e COB v ) 
f9 = (1 + e cos v) 2 

(l + e) 2 

r = dV + e cos m.dlt· + Xcoa tll.de ... Kesim.t.).dW 

K' = dX 

1iI = -K dw 

E = -xc2.21/1-e2) de 
"f"' = triif. ~+e I • d 

.... r 1-e ( 1-e) 

The quanti tics oc and (3 are tabulated in the Publications 



o:f the Alleghney Observatory 0 Vol. I, page 38. 

The observations are combined into normal places. 

To do this the weighted means of the phases of the observ-

ations {whose phases were about the same) and of the re·aiduals 

are taken, :forming a normal place ?f weight equal to the 

cfombined weights o:f the observations. 

These.residuals of the normal places, together with 

the coefficients of the unknown quantities are substituted 

in-to equation (ll) to form the equations of condition. 

The equations of condition are: 

i<». + 9.oo r + a. 59 /'(' + 2. 7011 

2). + 9.00 + 7.49 + 4.99 

3). 

4). 

5). 

6). 

7). 

8). 

9). 

10). 

11). 

+ 7.00 

+ 4.00 

+ 6.00 

+ s.oo 
+ 4.00 

+ 9.00 

+13.00 

+ 5.00 

+ 8.00 

... 0.31 

... 1.56 

- 3.87 

... 7.93 

- 4.00 

- 6.57 

- 4.6ltfi 

ti· 1.35 

+ 4.70 

+ 6.99 

+ 3.68 

+ 4.58 

+ 1.08 

- 0 .. 05 

- 6.15 

-12.35 

- 4.82 

.... 3.73 

+ o.oz € + 2. 69 ~ = .... 28.0 

+ l.42 + 4.92 = - 29.6 

+ 6.28 

+ 3.28 

+ 3.66 

+ 0.37 

- 0.01 

+ 2.24 

+ a.Ga 
+ 4.33 

... 2.92 

+ 5.39 

+ 2.48 

+ 2.74 

+ o.51 

- 0.22 

- 2.95 

- 6.90 . 

.. 3.35 

. ... 3.22 

= - 30.l 

= + 13.4 

= - 42.0 

. = + 24:. 2 

= + 41.0 

= +32.2 

= +101.9 

= - 10.7 

= - 59.8 

The solution of the equations o:f' condition is 

that due to Gauss, i.e. combining them into normal equations. 

The normal equations are: 



r K TT € ,_,.. L\V 
+ 80000 - 6.12 .. 3.08 ..... 33.20 + 2.09 t::: + 12.5 

+ 39.48 + 5.09 3.92 + 4 .. £5 :: - 197.8 

+ 40.48 2.81 + 27.14 :: - 143.5 

... 22.30 0.45 = - 7.9 

+ 19.08 = - 84.7 

Solving the above enuation the fp'·:(£·A"{5{1:l.1.&. u:nknowns '":l. •• ~ .. -:tr. :t-ti r;i:-

are found to be: 

r = - o.e5 
E = - 2.105 

/'( = - 5. 50 <ff = - 20. 29 

~ = + 25.69 

which gives the corrections to the elements. 

d I{ = .. 5. 50 E'illl. 

dw = + 18~57 

di = + 0.405 da. 

de. = + 0.0146 

dV = + 0.44 Y:lil. 

DIFilHTIVE J~LEMgH~S. 

v· = + 22.24 Yill1. 

p = 9.3553 days (assumed) 

e == 0.2083 j; 0.0079 

K 57•1 + 2.63 Km. ::::: -
w 35~41 

-!.· 2:66 = -
~ = J.D.2419673.815 

a sin i = 7 ,200.000. Km. 

1 0.064 da. 



lTo. cf Obs. ::oas- fie 1~rimary · secoi1d.ary, 
Tlate by: nred Date, G. ".'-t T. l)huso no. o:: . t. ·'Vel. l\eHid. ;Jo. of ~·.:t. Vol. Res id ... ~. 

1J:l: lines o-c. lines r,_,'."'I 
._,, '"' 

-· 
lB 30t'9 1~:12 Ci. ll. m. ::J.OL~ 

13 LV GO!>t. ~}Q 21 55 4 1 -30.4 -3.7 2 ,76 
3106 L 13· Oct. 4d. 2~~h. 42 7.114 3 l f.34.0 -13.1 

1913· 
32.t12 B LV Jan. 17 15 02 8.892 9 4 J-94.5 - 0.3 4 -52 
3258 L 1 .,. 

.i 1 24 15 43 6.552 10 :;; 
""" f.25.2 +o.5 

3263 ";'; ... 13 Jan. 29 16 15 2.246 15 3 -12~8 -f.0.4 
3268 L 1V :?eh. 3 16 02 7.207 5 4 +51.7 .f.0.6 4 -11 
3275 13 L\T 5 1';~ tJ 31 9.07S 4 3 +OCJ.7 ~l.G 4 -52 
3276 B LV 5 14 57 9.173. 7 r:• i) +.82.,4 -6. 4 5 --58 
3277 B J,V 5 16 20 9.26G 6 2 .,..82.5 -3. ~; 5 .-53. 
3286 M: B ,7 14 09 1.778 10 r.• -14.0 -14.4 2 .,.,88 0 : 
3293 B LV. 13 14 44 7.769 8 !) +67o2 -7.4 8 -52 
329~ B IJV 24: ·12 ·41 o.ooo 6 3 +80o9 ~1.5 6 -48 
3308 '"' LV :rar. 5 13 10 9.079 5 2 +ao. 3· -11.0 3 -66 l.l 

i.5313 B B 10 14 22 4.680' 5 1 -13.1 +9.4 
3322 3· B 21 1::) 18 6.271 5 2 +24.5 4~.8 
3340 L B Apr. 15 13 43 30276 3 1 -23.6 l-4 ,.. -•0 
3681 1? ItV 1914 

Liar .. 4 13 10 8.143 3 2 +74. 9 -12.6 3 -51 
3682 B 13 9 14 00 3.838 l l -E3.4 .,..5.6 
3699 F 13 16 14 19 1.4~8 5 2 t6.7 -4.1 

1918 
5420 ''.'<'k' :s B lfov. 11 19 38 o.ooo 7 1 +B3.1 +o. ,, 4 -4(, 

1919 
5437 B J3 Jan. 24 14 18 O. [J~SO 7 1 479. 'l -12.4 2 -3~ 



Tobie I (cent,)-

-)f ~~' 
::·riDu~ry second.u.ry 

!Io. of Obs. : ~.ieas- Du.to, t'lt ,~ T. no. oi' :·:·tit Ve1. ::doHid .• Iro. c i' :·: ..i~ 'lel. He~dd ~ '.J• ;· .... i.. n.;,:,.s e i' ll • 

?late by;-. 
f/fl>/ • ttrcd lines o-c lines o-e 

1J;l: 

5452 B LY I:' ob. 7 14 20 3.660 r· 3 -1?.4 +11. 8 1 -1-107 :.; 

5468 J LV 7.!ar. 7 12 52 ;;~. 46!:) 5 
,..,. 
D -23. 0. +5.£1 4 +90 

5624 B,Er. B !Jov. t--;: 20 36 1.591 ·6 2 +ie.o '-:j.O. 8 
-~· 

5640 B ,I"r. 3 2., J.J. El 28 0. ~;36 5 2 +•)f'/ r:• "''••)) -9.3 
5646 .Pr ,B LV Dec. 15 19 3~5 6.0f.34 8 4 +19.0 +10.11 

1922 
6652 tr LV lrov. 6 20 41 6.178 (; 4 -1-21.4 .,.~.8 -' 

6674 tr LV Dec. 11 17 40 3.46;~, 11 3 -27.0 ... 1. 9 'l +9~' 

0681 tr L'l 10 l~ 54 1.219 fJ 2 +37.5 .f14.5 
6691 <r LV ~9·-~·;· 22 19 23 5. 2112 8 3 -13.0 .f-0.1 

d"" 
~..,1--1(_,..· 

-1-18.4 670? IJV an. 15 16 56 1.030 8 3 -13. 5 
13970 ' LV 1922 

nov. 24 20 56 5.429 4 6 -4o5 -4-4. 5 4 +59 

* :Based on def"ini tive period fl.114 time of I'eriastro:n rH1sss{:e. 



Observers listed in ~able I. 

.B = So 13. :Barrett 

F = Edwin :a. Frost 

L = o. J. Lee 

Lv = c. T. Elvey 

M :: ... ~. J • laonck 

Pr = J. .Paraskeropou.los 

= Otto Struve 

Wk = Miss Wickham 

Table II. Table of .Normal Places. 

uo.: Phase wt.: Obs. Vel. 0 A c . : . : . . 
1 . 95.8 . 9 + 90.0 . + 2.2 . . . . . .. : . . .. 
2 : 98.8 .. 9 ,. + 82.2 . + 0.2 . . .. . . . • . . 
n . 11.0 ~: 7 + 26.3 . 2.1 .. . 

• : • 
4 . 1..6. 2 4 :: + i2.4. : + 6.1 ,, . . : . . 
5 21.2 . 6 ,. - 14.0 - 5.0 .. . . . . . . . . . 
6 . 35.9 : 8 25.6 . - 0.4 . . . . • . 
7 39.2 . 4· . 19.0 . + 5.5 . . . . .. : . . 
8 56.1 9 . 8.7 . - 4.1 . . . . . . . . 

·9 • 66.5 :13 .. ... 21.9 . + 2.a • . . .. . . . . . 
10 . 76.5 . 5 . + 48.2 . - 0.6 . . . . . : . ; : . . 
11 .. 85.0 . 6 . + 72.5 . - 2.7 . • . . 





SUMMARY OF HEASURES 

Object: Tyj!le: 
R a - 2 Monocerotia Deel.. A5 

... • • 5 h. 54m. • .-.9°34' 

Plate: 1 
Number: l:B 3099 
Date: 1912 Sept. 30 
G .M .. T •: 2lh. 55m. 

Observed by: :B 
Measured by: Lv 
Weight of plate: ·1 

Wt. x Velocity Wt. x Velocity 
: Wave : Wa.ve :---------
:Length: Primary: Secondary:;Length: Primary:Secondary 

: 4250 : ~ 36.85 : ~· 40. 72 

: 4481 : ... 47.14 : 

: 4549 : - 144. 50: + 88. 20 

: 4563 : .... 1±60 70 : 

. . . 

Weighted Mean ... 55• 04 + 51• 59 Reduction to sun 
---+_.,2~4~.~a~6~---+~2+4-.~G6~-

Radial Velocity .. 30.38 + 76.25 

Plate: 

Number: 
nate: lB 3242 

1913 Jan .. 17 
15htt 02m. Gi .. U .. T": 

. \lave VJt. x Velocity .. . 
:Length: Primary:Secondar~ 
~ . 
:4045 : + 113.70: - 28.56 . : . 
: 4063 : + 103. 50: .. : 
:4077 : + 107.45: . . . . 
:4132 : + 116.20: 

3 
Observed by: 
Measured by: B· 
Weight of plat~v. 

4 

wave : wt. x Velocity 
: :Length: Primary:Secondarx 

: : 4163 : + 104.30: - 41.12 .. 
: : 4202 : + 106.80: . . 
: : 4468 : + 95. 75: - 32.00 
: : 4481 : + 113.2& .... 
: : 4549 : + 96.80: - 57.8"/ 

. . 
: 

: . -: 

Weighted Mean + 106• 53 ... 39 • 89 neduction to Sun 
------i1~a~.o~o~@--~1e~e~o~a--

Radial Yelocity . + 94.45 - 51.97 



SUMI\.itlRY OF HEASURES 

Object: 2 Monocerotia 
R.A.: 5h. 54m. 

TYJ!le: A5 
Deel.: -9 o 34e 

Plate: 4 

Number: l:B 3258 
Dute: 1913 Jan. 24 
G .M.T.: 15h. 43m. 

Observed by: L. 
Measured by: Lv. 
Weight o:f plate: 3 

: w Wt. x Velocity · · , Wt. x Velocity 
; v~ave :-·-------- 1~-ave :--------------
:Length: Primary: 
: 4045 : .... 41:1. 80 : 
: 4063 : + 34 .. 84: 
: 4077 : + 4().37: 
: 11132 :+ 55.60: 
: 420 2 ~ "{- 6 .. 50 : 
: 4468 : + 44.32 : 
: :4481 : + 48.31 : 

Secondary: ;Length: Primary:Secondary 
" . 4501 : . . 4549 . .. 

4!372 . . . . 

.. .. 

4 

+ 
+ 

. . . 
sr:..11 : 
28.G2 : 
37.91 ~ 

: 

Weighted Mean + 39.94 
Reduction to sun .... 14. r;9 

-----...=..;~~~~~-----

Radial Valocity + 25.,15 

?late~ 6 

Number: lD 3266 
Date: 19Ui Feb. 3 
~.M.T,,: l6h. 02m. 

Observed by: L 
Measured by: Lv. 
Weight of plate: _4 

: \Jave : . Wt. x Velocity Wave : Wt .. x Velocity 
:Length~ Primary:Secondary ::Length: Primary:Secondary . . 
; 4045 

. . ... . 
: 

; 4063 . + . . 
; 4071 

. 
.. + . 

: 

. 
l38~1a; + 

. .. 
10.78 : : 4202 :+ 137. 70 : - 1.44_ . 

145.10; + 11.80 : : 4481 :+· 
. 

133.40 : . 
75.20; + 5.73 

: . . 
Weighted Mean + 69. 95 + 6. 72 
Reduct ion to Sun - 1 f3, 2J - 18. 21 

Radial Velocity + 51.74 - 11.49 

: 
: . . 

: 



suu:rJP ... RY OF i:IEASURES 

Object: 2 Monooerotis TY1ie: A5 
R.A.: 5h. 54m. Deel.: _9 o 34 , 

Plate: 

Number: l:S 327 5 
Date: 1913 Feb. 5 
G .M.T.: 13h. 31m. 

7 

Observed by: B. 
Measured by: Lv. 
Weight of plate: 3 

_ Wave : Wt. x Velocity Wave : Wt. x Velocity 
~L~fl.irf: Primart: Secondary::Length: Primary:Secondary 

+ 216ov9 - 28.$5 :: : .. 
. 

4063 ... 215.80 - 35,.55 . 
1J:Q;717 + 209.50 - 15.69 

: . 4481 + 224.90 53.19 

Weighted Mean + 108.31 - 33.32 

: 

Reduct ion to F1un __ """_l~S;;..) •;;;...;5;;;,_"l..___-__ l_Bi... ...... 5 ... 7_ 

: 

Number: 
Date: 
~nU .. T .. : 

\lave . . 

Radial Velocity + 89.74 - 51.89 

Plate: 8 

l:S 3:~7() 
1 ~J13 E*e b. 5 
1411. 5'lm. 

wt. x Velocity 

Observed by: 
Measured by: 
Weight of plate: 

n. 
Lv. 
3 

Wave .. wt. x Velocity 
.. 

:Length: Primarx:Secondar~ : :Length: Primar~:Secondarx 

: 4045 
. . + . 

:4063 ·+ 

:4077 
. .... . 

:414-1: . .... . . . . 

210.00: ... 28.28 ; ; 4250 : + 88.44:- 40.52 . 
332. •10: 

. 
: : 4501 : + 83. 95! - 51.20 

221.50: 
. 

~; 4549 
. 

: + 184.39:- 30.20 
92.00:- 27.14 

Weighted :Mean + 101.0B - 39.41 
Reduction to Sun - lu. ~1

1 - 18. 71 

Radial Velocity + 82.37 - 58.12 

: 
: 



SUMlIARY OF HEASURES 

Object: 2~Monocerotis TYllle· A5 
RoA.: 5h. 54m. Deel.: -'9""' 341 

Number: lB 3277 

9 Plate: 

Date: 1913 Fe·b. 5 
G .M .. T.: 16h, 20m. 

Observed by: D. 
Measured by: LX• 
Weight of plate: ~ 

.. . 
: 1'Vave : Wt. x Velocity~ Wave : Wt. x Velocity 
:Length: Primary: Secondary:;Length: Primary:Secondary 
:4045 :+ 337.35: ~ 22.69 ::4171 :+ 168.40:·- 44.85 

=4063 

:4077 

·+ 

. . + . . 
·+ 

. 
201.20: 

226.40: 

183.20: 

. 
·+ 200.60: £ 13.64 

a 21.02 

-49.45 

+ 101.33 - 33.70 

: 

Weighted Mean .... 18.B6 .... 18.86 
Reduction to sun·----~~~--~~~~-

Radial Velocity 

11 Plate: 

+ BZ.47 - 52.56 

Number: lB 3293 
l<Jl'z ~eb. 13 Observed by: B. 

Measured by: Lv. Date: v w 
~ .. M .. T.,: 1411. 44m. Weight of plate: 3 

: \/ave : '.:Jt. x Velocity Wave : Wt. x: Velocity 
:Length: Primary: Secondary : : I~ength: Primary: Secondary 
: 4045 + 90.14 - 7.00 4468 :+ 100.02: - 25.80 

: 4063 

: 4071 

+ 81.46 8.38 4481 

,,., 101. 20 12. 16 : : 4549 
.. 4563 .. + 83.80 + 2.96 

Radial Velocity 

!+ 177.56:· .... 29.80 
: . .. 
!+ 167.88: .... 37.70 

:+ '79.80: - 28.90 . . 

+ 67.19 - 52.28 

: 



SUMMA.RY OF UEASURES 
2 Monocerotis Object: Sh 54 . • ;tm. R .. A.: 

TV3ll.e •. (15 
Deel.: .,.y~u 34 ' 

Number: 
])ate: 

Plate: 12 

Observed by: 
Measured by: 

G.MoT.: 

113 3299 
1913 1Peb 24 
12h ... 4:1m. Weight of plate: 

B. 
Lv. 
3 

Wt. x Velocity Wt. x Velocity : Wave : Wave :-------_...;;.-
:Length: Primary: Secondary::Length: Primary:Secondarx. 
: 404~-5 : + 217 • 60: - 22 .. 95 : : 4501 · + 179~20: · - 38 .. 14 
: . . 
:4071 :+ 207.40: 
: . 
:4077 : + 223.60: . .. . . 
:4481 :+ 231.00: 

- 29.35 : : 1563 

... 8.06 

~ 31.46 

Weighted Mean 
Reduction to sun 

+ 103..-94 
... 23.04 

...;. 25. 29 
- 23.04 

: 

-----~------

Radial Va loci ty + 80. 90 ,,.. 48•!.13 

Plate: 13 

. 

113 3~300 
Number: 191D l:it::i.r b Date: 
lf .. :rit .. T c': 13h. lOm. 

Wt. x Velocity 

. 
; 4071 

. 
:+ 101. 55 : 

.. . .. 
; 4481 

. .... 213.10: ... 53.80 . . . 
; 4!149 .+ 302.40 ; - 39.85 

Observed by: 
Measured by: 
Weight of plate: 

~v. 

wave :--v_n_. _x_V_e_l_o_c_i_t __ y_ 
: : Length: Primary: Se-condar 
:: 4572 :+ 112.35: - 26.95 

: 

: 
- 40.20 

: 

+ 104 .. 11:0 Vleighted Mean 2...t ... -. 
Reduct ion to Sun .,,. -:;:., '-H 

~-.--~a~o~.~.~~6!--~~~~--

+ ~1#~1 - 64.67 Radial Velocity 

- 211.47 



SUMIIP..RY OF l·1iEASURES 

Object: 2 lJ!onooerot is TYJ!ie: .4.5 
R~A~: 5h. 54m. Deel.: -9° 34' 

Plate: 17 

Number: l:B 3681 Observed by: F. 
Date: 1914 liar 4 Measured by: LV• 
G .M .. T.: 13hll lO:n. Weight of plate: 2 

·Wt. x Velocity n· Wt. x Velocity 
- Wave : 1vave :---------
:Length: Primary: Secondary:;Length: Primary:Secondary 
:4045 :+ 198.52: 15.96 : . . 
:4063 :+ 97.25: - 27.85 

:4572 :+ 199.80: - 35.15 

Weighted Hean 
Reduction to sun 

.f· 99.13 
24.20 - 26.!32 

- 21. 20 

: 

-----------
Radial Velocity 74.93 rJ - 50.52 

Plate: 22 

Numb er: 11~5 452 
Date: 1919 ~eb 7 
~.J.L,.T.,: 1·1h. 20m. 

Observed by: ~. 
Measured by: Lv. 
Weight of plate: 3 

VIt. x Velocity Wave :_ ..... v_\rt_. ·_x_V_e_l_o_c_i_t ___ y_ 
::Length: Primary:Secondar 

. -. . . 
:4063 :+ 127.0 + 5.7 .. . 
:4071 :+ + 3.2 . .. . .. . 
:407% :+ ·12s.3 : o.o . : 
:4563 :• 129.7 . + 3.2 .. . 

: 

Weighted Mean + 126.~.1: + l. 7 
Reduction to Sun 19.09 - 19•09 

Radial Velocity 

. 
" 



. 

SUMMARY OF BEASURES 

Number: ~ 
D . t . lB u468 a e · 1919 Mar 7 
G .M .. T • :l2h. 52m. 

Plate:23 
Observed by: 
Measured by: 
_Weight of plate: 

1' 
Lv. 
3 

: ·wave : Wt. x Velocity wave : wt. x Velocity 
:Length: Primary: Secondary:;Length: Primary:Secondary . .. . . 
;4045 ".+#1:1kfi#=~ : _.. ; ~572 .. + 8.85 ;+ 122. 20 
. :.,. 11. 76 :+ 113. 20 
;4071 ;+. 5. '14 :+ 122.10 . . 
:4163 .+ 7 •. 20 

. 
:4549 .- 20.76 .+ 100.90 

Weighted Mean + 1.42 ~ 114.60 
Reduction to sun " 24.47 - 24.47 

Radial Valocity - 23.05 + 90.13 

Plate: 26• 

Number :1n 5646 
Date: 1919 Dec 15 
ll 111i T • 

Observed by: Pr. 
Measured by: T· 

~ .. .L I> ~- ·19h. 33m. 
.JJV• Weight of· plate: 4 

: \lave : Wt. x Velocity Wave : Wt. x Velocity 
:Length: Primary:Secondary ::Length: Primary:Secondary . . . . 
: 4045 : + 17. 79 : ; ; 4163 ; + 20. 80 ; . : : : 4063 19.34 : .. 

13.ll; . ..... 4443 : + . . . . . . . 
: 4071 20.90 : : : 4481 . 

17.42; • + 
~ + . . . 

: .. .. . 
: 4077 19.86: : : 4549 .. 6.02: .. + : + . . 

Weighted Mean· + 16.90 :rteduction to sun + 2.J..l 
Radial Velocity + 19.01 

: . . 



SUivif\l.~.JlY OF MEASURES 

Object: 2 Monocerotis TYJPe: A5 
R~A.: 5h. 54m. Deel.: -9 ° 34' 

Plate: 2? 

Number: l:B 66 52 
Date: 1922 .Uov 6 
G .. MoT.: 20h. 4lm. 

Observed by: o 
Measured by: Lv. 
Weight of plate: 4 

Wt. x Velocity ,,-a Wt. x Velocity 
: Wave : i~ ve :-------_..;..-
:Length: Primary: Secondary:;Length: Primary:Secondary . 
:4045 .. . 
: 
:4063 . . . 
:4077 ', . . 
:4163 

+ 4.76 

+ 4.2'1 . . 
+ 4.18.: . 
+ 4.82 . . 

. . 

.. . . 

.. ... 

4481 

4549 
4572 
4501 
4202 

+ 2.57 

+ 3.97 
+ 2.11 
+ 6.22 
... 3.84 

. . . 
: 

Weighted Mean ""' 3.97 
Heduction to sun + 17.41 -__..;.;...;.._ _____ ;;;.._ _____ _ 
Radial Valocity + 21.38 

?late: 28 

Number: lB 66'14 
Date: 19~~2 Deo 11 
G.Jl .. T.,: 17h. 40 m. 

Observed by: o 
Measured by: Lv. 
Weight of plate: 3 

'Nt. x Velocity · · Wt. x Velocity 
: \Jave : Wave :-------_.;;...-· 
:Length: Primary:Secondary ::Length: Primary:Secondary 
- : .. 
: 4045 . - . . -52.; 60 : : : 4481 ·- 42.00 
; 4071 

. -.- 31.50 .+ 113.50 .. 4501 ·- 24.28 .. : . . 4077 .- 33.70 ...... 100.20 : : 4549 :-107.16 :+ 71.00 : 
; 41,14 

. .- 79.74: : : : 4563 ... 43.80 :+ 84.20 . 
• 4326 ·- 65.20 .+ 84.35 : : 4·572 ·- 53.48 :+ 97.30 
; 4404 

. . .- 55.10 .+ 51-.55 

VJeighted Tu!ean 30.98 + 92.65 
Reduction to Sun + 3.97 + 3.97 

Radial Velocity 27.0l + 96.60 



SUMMARY OF HEASURES 
Object. 2 :Monoeerotis 

R .. A:: 5h. 54m. 
T::stme .A_ 5 
-~~ 34' Deel.: 

Plate: 29 

Number: l'B 6681 
Date: 1922 Dea 18 

19h. 54m. G .. Ml>T.: 

Observed by: 
Measured by: 
Weight o:f plate: 

rr 
:tv. 
2 

Wt. x Velocity p· Wt. x Velocity · Wave : ~mve :-----------..-
:Length: Prim_ ary: Secondary:;Length: Primary:Secondary 
: 4045 :+ !38.40 : : : 4202 : + 85.24: . . . . . 4063 . 

38 .. 10 : .+ 4481 . -+- 12.0'l: 
: 

40'/l . .+ 42.80 4549 
. 

+ 15.15: . .. 
: .4077 33.27 .. 

.+ 4383 . . .. . . 

Weighted Hean + 36 .. 82 
Reduct ion to sun + O. 64 

. . 

. .. 

-----------
Radial Valocity + 37.46 F:ny'seo. 

Plate: 30 

Number: 1n 6691 
19 "1"' "''"ie1 !:'2 Date : '"'··~ " · J ..,,, ~ 

G.JL .. T .. : 1911. 23m¢ 

Observed by: d"' 
Measured by: Lv. 
Weight of plate: 3 

Wt. x Velocity 
.. . .. Wt. x Velocity . 

. 
: 4063 ~ 6.96 . . 
: 4077 - 11. 56 . 
: 4202 - 3.0tl: 

---------:Secondar 

YJeighted :Mean .. 11-.88 
Reduction to Sun - 1.10 

: 
: 
: 

------------
Radial Velocity - 12• 98 Xn(sec. 



suvrnIARY OF HEASURES 

Object: 
R.A.:2 Monocerotia 

5h., 54m. 

T~e: 
Deel.: A5 

..,9 o 34 I 

Plate: 31 
Number: lB 6707 nate: 1923 Jan 15 G .MC>T •: 161 5 l. 6m. 

: wt. x Velocity : Wave . . 

Observed by: 
Measured by: 
Weight of plate: Lv. 

3 

-wt. x Velocity 
Wave . . 

:Length: Primary: Secondary::Length: Primary:Secondary 
.. . 

4045 + 89.60: 4481 27.32 .. 
.. + 
. 

4063 + 39.38: 4549 .+ 27.40 . 
4077 30.86 ~ ' 

+ 4563 :+ 37.,92 
* . 

: :4202 45.50: 
.. 

+ 4572 :+ 28.22 .. . 
Weighted Mean + 29.65 Reduction to sun 11.£5 
Radial Velocity + 18.40 Xrr/ 

Plate: 32 
:Number: :s 970 
Date: 1922 llov 24 
Q,J .. iC>T .. : 20 5 . h •.. 6m. 

seo. 

Observed by: o 
lv'Ieasured by: 
Weight of plate: ~v~ 

: \Jave : 'Jt. x Velocity Wave : · Wt. x Velocity 
;Length: Primary:Secondary ::Length: Primary:Secondary 

: 4395 : - 15.63 : + 52. 98 

: 4468 . 

: 4481 . . 
. 
: 4501 . . 

-
-
M 

14.96: + 45.70 .. 
17.53: + 45.82 

J.3. 26 : ... 52.02 

. . . .. 

~ 15.34 + 49.13 

: 

: 
: . . 

Weighted :Mean 
Reduction to Sun * lo.av t 10.S'f----
Radial Velocity .... 4.4'7 . + 60. 00 

. mo/sec. 


