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ORBITS OF THE SPECTROSCOPIC COMPONENTS OF BOSS 5173
BY W. E. HARPER, M.A.

This star (a=20" 06=, §=-426° 37/, magnitude 5.46, type A) was announced a
spectroscopic binary by Adams in Publications of the Astronomical Society of the Pacific,
June, 1915. He stated that the hydrogen lines showed great variations in width and
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, Professor 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 determination of the elements there appeared to be a difficulty. In these
cases where both spectra are recorded, 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 differ 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
difference 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 y-velocity was adopted, but it
was so very much inferior 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 v 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.
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LINES USED IN BOSS 5173

Residual
Line n Correction (Wave-Lengths
Numerical | Algebraic to A Used

ABRA-018. .. sluiitlee e p sbaibn e an L et 19 14-8 + 6-3 — 006 4583-922
ASRARD . L g e S S e s 9 10-2 4+ 3-9 —-060 4572-130
4549.743.......... S I Ml s 0 64 10-4 it 23l IETERR L A 4549.743
45340881 Rl hES Sl S St Vi Tl B 15 9-4 + 24 —-036 4534122
4522:908...00ciciiiiaiinininaes R FEk 4 14-3 - 9-1 +-137 4522-731
Ty s e SRS e T T R U o e ‘8 7-9 S8 0 )L cieis v 4520-397
15 8 b OSSP TR AR e 2 12-5 — 4.5 +-068 4501-485
AR T T e e R e R 83 11-3 4 4-0 —-060 4481-417
AALB-BAB. ... e ey Gy Sl RS 1 9-6 + 6-9 —-102 4415-243
-t g e L AN GRS STt b L e e S U 5 7-5 — 3-5 -+-051 4404-912
ARWERIBE; . ot L Sl s DN Sk g 5 ! 8.7 - 62 +-091 4395-246
[ 58 e SO L e P R S o AR 22 13-3 - 50 +.073 4352-050
4340-645.............. P A e AR 48 10-7 b T fon e s oM 4340-645
e R SRR TR B o SO LS T 43 12-8 — 4.6 +-066 4325-764
BRIOUTB oy e B i el b b $EER . it it 5 8.3 + 3-1 —~-045 4315-133
AU -QTA Sl L e S S A 39 10-5 it | 1 - (RSB 4307-974
ARG 00> . . T i R G S e 9 13-2 +11-0 —+158 4299-842
F: 5 Do L e = s frlars Vako it e 4 6 6-2 - 2:6 +-037 4294 .396
P R SRR R IS s R ey (B 9.0 + 2-4 —-034 4271-641
4260-537 eroeeTa fu STt A Vet b e ee AT e LT 7 9-1 S Lt A P B I 4260-537
AEBOEEE L sl S R e A 6 9.7 4 3-8 —-054 4250-532
A6 000 ..o o e e aei NS RTNIN R e 19 14-1 - 94 +-133 4236-133
A=Y N S et s o e s B N S 36 10-4 | K I (e e 4233 -425
Loy a1 R e e B PR o e 25 13-4 = ot ¢ L4 i R & (el 4227-107
ATIETRY e o K i | o s At o el TR 18 10-2 + 6:0 —--084 4215-649
42028069 vzt s s Sl ehes et el & 7-0 4+ 159 fe..anis o itnsis 4202-366
C AR LR e R A Jo et SR S ey 3 10 8-9 + 71 —-100 4198-577
4143-839 .................................. 33 10-4 C o Lo S S0 TS 4143-839
4101-898....c0... <. & aF i ot i e oyl o e A 9 15-8 + 83 --114 4101-784
4077-862.. 00000 cvinnnn I o5 & (el O] T 30 10-0 = o T e o T 4077 -862
AOTEROG vt s e SRl sl e R 2 16 16-5 -~ 8.8 +-120 4071-985
4063-730........... ST e o S 9-6 - 4.0 +-054 4063-784
4045-940....c0000nnnn e R e R e e 4 56 11-0 - 5.1 +-069 4046-002
AOUBEAARY 7., et ets ol (ool (e T s hoke s ok e Lo re ool 14 12-6 — 4:6 +-062 4005-476
R U0 SRR T S ) S 7 9.4 - 2.2 +-031 3933 -856
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OBSERVATIONS OF BOSS 5173

Component I Component X1
Plate Date Julian Day Phase
Vel Wwt. | 0-C Vel. | Wt. | O-C

1914
Mt. Wilson............)\June 12...| 2,420,296-973| 1-661 | —85-0/...... 0-0] + 64-0]...... - 20
L W e G R Huly 12... 326-827| 3-567 G U R PRI SRE R 00 EBD oo ok
st M S IS Aug. 4... 349-791| 7-899 0T 1P R (R | S TR i [ et PR [

1915
7194..... R | XS Sept. 2... 743-624| 1-144 -86-9] 3 - 6-9] 4 650 2 + 5-0
riis i S D R SR 8 =B . . 771-502] 1-074 —87-6f 3 - 9.9 4+ 60-5| 2 + 3-2
7327..... 3roncly AU +«..jOct. 10... 781.531 1-787 -901-9] 4 - 0:1] 4 63-1 2 -10-2
i (MR ] SR TIIEaL-. . 787-486| 7-742 +38-9) 3 - 7-3 — 84-8/ 3 — 58
BB vbswn v it [NOW B .. 808-510, 0-818 —66-2 2 + 3-8 + 53-1 1 + 5-1
o TS (R R PR, TS il 1 LA 818-443| 1-435 —93-5| 2 — 6-9) 4 42-8 2 —15-2
R 28 826-464| 0-140 S R (SO e Wl s s g S
TEBBG < i3 T e die 1B g 833-519| 7-195 +523| 5 — 8:3] —-103-6] 2 -~ 8-6

1916
s BT IR S R Jan. 6... 869-446| 5-858 | +43-2 2 —10-9] — 83-4 2 + 3:0
7479..... 0 N SO 876-452| 3-548 oo Ko (SIS A LM, 0 S TP (St (s i 8 A
b2 1 CONSRINL TR (-~ May 7... 991-838| 7-142 +62-3] 5 + 0:3| — 78-9| 2 +17-1
7300 L TR SR ) MR RN A 993-850| 9-154 o R Al ML 7 S E - e
1371 (R N T S g #5013 . 997-861| 3-849 e R el s et Mekoks et | s el o
OB S e i sl “ 24...|2,421,008-850| 5-522 +40-3 1 — 2.0 — 76-5 1 - 1-5
L) I e SR N “ 25.. 009-847| 6-519 +74.2] 4 + 92| — 88-8/ 3 +10-2
7N T R e “ 28.. 012-831] 0-187 i Dy d | PRt | PN (L (o Bl Aot Wl Rl
TB8E L cociis oo s “  31. 015-826] 3-182 —-70-5, 3 — 3B A 68 e .
s R W g et June 1.. 016-740| 4-096 - 8.0 [+ L [ Sy v [ [P
TOOR - S s Sl S 021-812| ¢ 9-168 et iy e R e, ] [ e [ e
RO o alere) e ol =S fokatie LU 8 028-817| 6-857 +61-0( 8 — 4.0 —111-4) 4 —12-4
OO T e e 4 L b8 032-498 1.222 —80-3 1 + 1-0] + 79-6f 2 +17-0
i P RS S o s G I B 23 038-635| 7-359 +64-8 5 + 7-0f — 87-0| 2 + 4.0
TEELE e b s s e L ¢ s 044-779| 4-187 o U [EEIL ) O i 5 RN IR ] [Pt Tl
70 e PSR R July 6.. 051-659( 1.-751 —~85-8 6 4+ 5-6| + 68-3 3 - 50
TR oo s Soiesmoe s “ 6. 051-737] 1-829 —89-2 6 + 2.4 4 78-2 3 4 4-2
T (R B & 80 Glo 06 5 o LA fy i 056-711| 6-803 +65-6] 4 0-00 — 91.0[ 4 4 8-0
Tf U O P e SIS 8 064-683) 5-459 +46-7 7 + 6-7] — 84-2] 5 —~11-2
ATAT 102 ervra oo el 015 “ 20, 065-589 6-365 +64-8 4 4+ 1-4/ —101-0f 3 - 3-0
TR e telayore Sttt i Qi bt 066:829| 7-605 +61-0f 4 +10-0| — 79-8{ 3 + 4-2
T s o ore iV vrolatero) « - SR 069-676] 1-136 —76-1 7 + 3-0| 4 48-2 5 —11-8
(] R M R e ¢ 9b. 070-736| 2-196 —87-7 7 + 3-3| + 78-2 5 + 5-2
73 B o Bl o oot oo “ 25. 070-817| 2-277 —85-1 5 + 4.9 + 572 3 —12-8
A e e e S e Aug. 1.. 077-832] 9-292 =i o [ [ o e P s T [ e
(e RO e e P e 0 078-683| 0-827 ~61-3] 6 + 8.7 + 56-7| 5 + 7.7
i R I 5 089-700| 2.528 —92-4] 4 — 6-4| 4 53.9] 4 —13-7
TR0 I e e e o S b8 ‘089-799| 2-627 —90-8 4 — 6-8 + 70-6) 3 + 4.6
93y < i Sy LR 3 094-666( 7-494 +43-9 4 —10-1] — 85-4| 4 + 26
A S b B o R ) 097-622| 1-134 —-73-9| 38 + 6-1 4+ 59-2 3 - 1.2
B Sept. 6. . 113.607| 7.803 +63-5| 3 4+ 1-5| — 854 3 — 84
75 ) AR I e R S M 116-692| 1-572 —-97-7 4 - 77 + 744 2 + 3-4
2 e S ovt A ovaion 1 “ 380. 137-508| 3-756 gl 2| s Bl i | ST | SR | Wl
TOSON NG el el Oet, 20, 139-591| 5-839 +59-4| 4 + 6.4 — 90-5 3 — 4.5
TEATAS: Soert o A Ll 141.-507| 7-755 +44-9| 3 + 1-0f — 77-9, 3 0-0
FRTON L orrdy es Lok Sl 149-558| 6-490 +54-7 3 —10-0{ —112-5{ 4 —~13-5
4ok e aodios o oo BBk Nov. 4... 172-460| 1-444 +67-8 2 — 4.4 — 82:6 2 4+ 1-0
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OBSERVATIONS OF BOSS 5173—Concluded

Component I Component IT
Plate Date Julian Day | Phase
Vel Wt. | O-C Vel Wt. | O-C
1916
Foth = b Y ver.|Nov.22...] 2,421,190-462| 0-814 | —27-9)...... | sl oo
7919..... SRR 2 ) 1 ot Bl 21 SO 193-449( 3-801 —28:0] L8 N (o P s BESRIE S, 1, o 54 SR L
TR b s s T Dees 16 oL 214-445| 6-165 +60-7] 4 — 0-3] — 940, 2 4 1-0
TR L Lkl e (R, S L 217-463] 9-183 =85 8 MR e PRl bt
1917
8219..... o liSR 2 & Tl 5 B 415-807) 2-575 —78-4 4 4 6-6] 4+ 54-6 3 —13-4
- s e R BRGSO S I A bl [ 432-751| 0-887 —68-7 4 4+ 3-5 4 86-2] 2 +35-7
SRS L LIRS € RTe 437-688| 5-824 +72-1 2 +19-1| — 95-7] 2 — 9.7
8260........ ALY eeo.|Aug. 6... 447-681 6-501 +65-6, 2 + 0-6] —102-0] 3 - 30
RO, Ll LR S AT R 18 R 451-644 1-148 —88-3 2 — 8-3| 4 63-1 ) 4+ 3-2
oo R ST RS o R i 475-682( 6-554 +70-5, 2 4 5-5| —110-4] 1 —11-0
s Rt R B SO S E s Y 476-575| T7-447 +47.7 S LR RS Lol o) UL B L 3%
o S AR LT 1 T4 2 b T 480.665 2-221 | —122-1 2 —32-0| 4 45-6 1 —27-4
7 e L RS R e &R 483-705| 5-261 L et | SRS ATATE S N A Bl et
SO L B LT €4, . 496-623| 8-863 = o | RTINS AR 1) NEIT UL L D AREC O
{7 I g RN (P B 498-654| 1-578 —94.8] 2 — 5-8 4+ 67-6)] 2 - 34
SBULL v L LR Oct. 15... 517-563| 1-855 —96-3| 4 — 43| 4+ 96-0......}........
b B ik R S P Nov. 10...| 2,421,543-492| 9-152 e b I TR | SRR - 2= oo PRI 1 b




ORBITS OF THE SPECTROSCOPIC COMPONENTS OF BOSS 5173

203

MEASURES OF BOSS 5173

7194 7194 7308 7308 7327 7327 7347
A
Vel. [Wt.] Vel. |Wt] Vel. [Wt] Vel. |Wt.] Vel. |Wt| Vel. | Wt] Vel. | Wt.
P 07 o e S [ i (R s S0 151 6 SR el e —88-5 3| +101-4| % =58 TE SRl i L S R s e
4340........ -93-2] % +4+61-2| i 68-2| % 174 ) e S [ A Bl | el [ (R +51-3| %
LA o S SR N 05 1 R T U O e ) R AN 5 ol i ) PR OB 59-6| %
50 ot SR o L SR | e ] i ] P ] i M il A i I Tl e SRR g e 53-1 %
i b e ahe SR (B 0 S hAle i ol [ [ Sonh S gt AR I ARt Sl el G 01 L At ) e (5% e e L) [ Pl o [ (R i [
(T O st (0 (B sl 0| 7o R S [ R ) et T [ T s B O (5L S e A o B SO ] g L R g |
agss. . 83-4 1| +79-8 3 g™y B Y e CA S B ST 1 ) RRER
A998, 0. (o) it W SR e S SO T e e S e B o S e ftatoret ISR ol 12 R el et S A et ke
AL B (CRRRIE IR (8 BRSS! ) BESREY (R () 1R N KRR RN il I ST 2 50-6| 1
£ o] S S e e A [ | 556-0| % +66-4] ]........].. 8| |5 e e 73-6{ %
4063........ L o B SIS i et 1 (SSER i I e
4045........ Sgal AL sl WU Gl i RIS N i +72-0| 3
1T el T IO S S SERT SR [ RN Y eatl 60-8| 1 T S MO o
) B S OE | o o e ) [ St R [l i et pil) 7S S| e —77-8 % $odi0l 4.k e
Weighted
mean —76-80 +75-04 —70-22 +77-90 —72+55 +82-50 +58-98
Va - 9.74 — 9-74 —17-15 —17-15 —19-06 —19-06 —19-80
Ve — 004 — 0-04 + 0-04 + 0-04 — 0-05 — 0-05 0-00
Curv. — 0-28 — 0-28 — 0-:28 - 0:28 — 0-28 — 0-28 — 0-28
Radial
Velocity —86-9 +65-0 —87-6 -+60-5 -91.9 +63-1 +38-9
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MEASURES OF BOSS 5173—Con#inyed

B e R N Sy

= m
7347 7379 7379 7409 7400 7425 7435
A
Vel. |WtJ Vel. |Wt] Vel. |Wt] Vel |Wt] Vel. |Wt] Vel. |Wt] Vel |Wt.
daRd 10on R Y e B OO I e —65-6] 3| +59-71 31........ L P e
10 el M A T B IR B IO SRl e i1 A RN 465 Floe.ooiifonnn
- v e e il ol \ ROt DU, ASaRy ] R po=at gl LR B S gl .| +70-6] %
CE ) et I AR Tl Bl Y Iy el 0 s L R R SR L DI = i el —ize g oy
AaRy v e : 51-5 | +77-1 1 o 10T (R U 0 B D + 8:8 3 71-5| %
4340........ —96-6| 1 TR O T 79-5 % 53-5| 3] + 18 3)........ ...
4325........ 51-5| 1 338l 4 L T s I o L - 09 } 93.1 1
4308........ e e ) 1 o T 58-21 3 76-5 3| +12-6| 3 66-0| %
o o ol 8 RN I P e 03 S Ot DTS 0 SR B e S LT e Uy orly I A i 43-3) 1
ot I A R | 0 R [ Rt vy RN . < & ST SR I PR 0 - S 8 S R | e ) 90-5| %
Fh e il (O SRl (L O B e ! s D s ] IS R o 1R Sy et —-13-1] 2 69.2| 2
L2k Lt U L [l L - koo I 00 B 38 ] (6 R o [T HON Ve e o DBk f B e
Fo s o) (81 SRR S R Pl I AR D) OSSR ISt bl (il K| Y0 | e e R e 12 77-8 %
108 el S 7 Ly s L IS 66-4] 1 51-5) 3| — 3.4 3 82-6| %
SR L Ud I 0 G e i o LN (R B +90:30 24l e -0 %
4101........ e I S W e IS S RS o2 S VRS B [ O ! R i S e 1 e
ADGT et e LA Sl e LS on ety 1 (T ISR I Sy 4B PR s A e —Jol a0 :
4045........ 0 e ] B SEP RS ] o el ) L = e ] R B —~ 4.4 3| 4727 32
Weighted
mean —64-76 —44.76 +74-55 —72-48 +463-73 — 1.20 +471-85
Va —19-80 —21.01 —-21-01 —20-62 —20-62 —19-84 —18-83
Vs 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
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MEASURES OF BOSS 5173—Continued

7435 7472 7472 7479 7640 7640 7648
A
Vel. | Wt Vel. [Wt] Vel. |[Wt| Vel. | Wt]| Vel. [Wt| Vel. |Wt]| Vel. |Wt.
e < B 8 RE R (SRR |1 DRt B | SRS 3 e B O 2 =i G R I SRS A LS (1 e e e |5 S e (Y. T
2T At ol |1 ST ot Sl (M) | i S |1 Siomtot BESS) (58] | [y 2. sell +45-4| 3| —-117-6] 3 |........|....
2 e DT o T ' W [T IS o e A TN G L AT e (O 3.9 % 41-3| % 95-7) 1| -—-27-5] 2
ABSL L. -93-4 1]........].. BLIT| (3 SO o 81 T L= 2l L s - S VO (Y . IR i LS o (R
B5200 . L E S e =GP I N A A | |5 M R L RO 15 A SRS S O] S et | A 2l
44801 .. 94-3[ % 570 | e o 1 S i 12.2| % 36-8 % 83-7 % 23-7] 2
s TR I | S (1 ER— S A (1t I ) (A it () | SRS STl 1) AT e d B B 40-3| %
rrE T N 1 S o TN AR T § B G 20-00 &|........]. 36-8 3 °
4325........ 62:6] %1..... o [ =76:91 TRl i, Gl ] ] S0 B fo) | o 17-2] %
PO RPN VS IR | R 65-2| 11..... RO ), i e I8 19-7] %
2 ] | et oo i [ el b P i 1 et e 8RR B ] [y i e 15 ko] [ Sl 1 P ot P [T S B o
P R | ] LR el o LA SRl Fley o 6] R SR SRS R 29.4| 2
4250 i il e lae s 39-0| % i O A | R ] (RN | TR [Pt | SN SRR | ST ) P |
AR T Lt s SN R = =7 g A S S | o e ) TN [ G AN = Rt | e 3 R o | G
2 p s RNl [ S MR SR | o RS SO oot 10 o] W 2 [ PRI (TR - (SR ] T 19-4| %
L BN el 1 oo & | ARl 1 K St A SO R I R | Bt o [ S 46-5| 1 111-6| % 22-8 %
LOAGTI SARTE | By e 55 8| - WSO 1 AT T e SR S S Tt | SR e B A R |85 PN [ [ P | [N A 272 %
LT SRS Y O VSR U WIS N (RS e (| Bl Y RRICN M |2 46-0| 2
L e [ | 1 L o e b It e L e N e A —88:1 $l........ 5
AT Ryl rtv I = st ol st 0 Sl e e e e P s 00 R T e e e, g
L e s ] it o G| | e [ AR o o o DD Bci et [bE Bt i S A E e [ e 44-0| %
4045........ ] I e DB bela B A oE ot [ Be b 478 & Ko e 29-3| %
AO0G st D ey vl s |feiB ool b e il e s e linad dletaset o o]l otz 1 Bt s ovensns —11-6| %
Weighted :
mean —84-34 +53-31 —73-30 —15-95 +41.91 —909.34 —29-21
Va —18-83 — 9.61 — 9.-61 - 7-23 +20-57 +20-57 +20-47
Vq - 0-20 — 0-24 - 0-24 — 0-24 + 0-14 + 0-14 + 0-11
Curv. — 0-28 — 0-28 — 0-28 — 0-28 — 0-28 — 0-28 — 0-28
Radial
Velocity —103-6 +43-2 —83-4 —23-7 +62-3 —78.9 — 8.9
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MEASURES OF BOSS 5173—Continued
7651 7667 7667 7670 7670 7676 7681
A
Vel. |Wt| Vel. (Wt Vel. |Wt| Vel |[Wt| Vel [Wt] vel. |Wtl Vel | Wi
g EEEN S i U SNSRI 1 R o ] e 8 o e [ RS i o Al Al ~ 4.7 3| -50-2 %
AB72 N h s iy UARS 91 [ LA WIS B DR SO 18 Sl o B [ ATt R ¥ S5 o8 6 e o
4549........ CLg: BT R L e O ) SR +79-4 3| —124.0] 2 50-7] 3 87-8 1
rCR ek R i L o R [ i e T S e (W i S v TR ] e P 4l A |
AT NS o 342 | - 03 3| —989 1 38.6| 1 97-8 % 83:4F 4 Lol
43520 5. L A, SR [ 2 oo ] (SR e e DASK] JR SRl Lt [ T 5 Tt 50-3] 3| 1053
4340;....... 251 3| B89l dhl ool S [ 30.5 ¥ hi.a. a0 :
4308........ Eraa iR [ g ol (A S .2 08 o [Ty Vs (R B i e | i
4204.,...... 36721 il S AR R e e e ey [ RS o8~ :
Aoz At s S0 A TE R R i ] e e o et gregl 3l
T o B e ) () e e (B D B e e e Bt € %
49335, 1. ATOS S i O BRI I S el g e T | (I T L
Ao A ] B e e 7 gt S I T T T P et AT Y 93-7| %
4215........ T [ e L B 5 | (N ISt i ol O e b o e
4202....0..0 ... i e e S B (VTR () R e 1 .
41087 el b T R e o [ L e o] L L | [ s R e o %t
S B 2proivgl TRie e sl e gy 438 } 91.0| 2
T B L et | e T g [ | S ] I [N 43:0] 4. s
4075 el s (e e L] [t 30:9] & | =108:38] 2l ...l .| 889 3
il S | [ B Cm il ot [ T ] [ e o e ] sgialin g e =
4063........ BT o e S g | [ SN Al (LR el 298 Fl..cuun.
4045........ -15-1 3| +24.0] 3| —92.1] 3 gonal el 13-6)| 3| —95-6/
Tt R W ] e L il 5| S i ] el
ST | B o] Nl e e S $378 Al L =dgamliag L 2
Weighted
mean —36-91 +21-33 —95.50 +55-33 —107-65 —34-00 —88.53
v, +20-28 +19-20 +19-20 +19-06 +19-06 +18-65 +18-24
Vi + 0-09 + 0-04 + 0-04 + 0-04 + 0-04 + 0-06 + 0-06
Curv. — 0:28 ~ 0-28 — 0-28 + 0-28 - 0-28 — 0-28 — 0-28
Radial
Velocity —~16-8 +40-3 —76:5 +74.2 —88.8 —15-7 —-70-5
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MEASURES OF BOSS 5173—Continued

7681 7684 7693 7697 7697 7698 7698
A
Vel. [Wt] Vel. |Wt| Vel. |Wt]| Vel. |Wt| Vel. [Wt] Vel |Wt| Vel. | Wt.
AORA ca it S Bl i b IR Ul APy 3 (e T (1) 57 e G S VAT S Y TR (1R S A (A e
717 - YO WU S e RIS 1 e S| e b AR T I S0 S C R 1 S e N (e e IR ISR e
4540l S s 34-00 % et ] S e S (5 SRR | P A —~94-4/ 1| +80-4 %
AR S b 5 30-7| % vy S T L 0S)  se e I TSR ) R = et | A Tt w8 (11T
522 sk b Ll AR | O PSR R b il W Ul ) B s SR o I RO S e [hcre TR | RN SRS - L
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Weighted
mean +44-32 —25-91 —34-14 +45-54 —126-68 —94-82 +65-07
Nz +18-24 +18-02 +17-10 +15-62 + 15-62 +14-65 +14-65
Va 4+ 0-06 + 0-18 + 0-05 — 0-08 — 0-08 + 0-16 + 0-16
Curv, - 0-28 - 0-28 — 0-28 — 0-28 — 0-28 - 0-28 — 0-28
Radial
Velocity +62-3 — 80 —-17-3 +61-0 —111-4 —80-3 +79-6
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MEASURES OF BOSS 5173—Continued
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Vel. |Wt] Vel |[Wt]| vel. |Wt]| vel. [Wt| vel. |wtl vel. |Wt| vel |wt.

Aggall . ourn el Al el ==a0aa)n 3] Lh i sl I =L Tt o i by s L
4549........ +42-3| 3| —107-3 2 33.00 3| —99.50 3l....... et M EF Al v o) 4 1
44811 S, 30-8 3| 107-2 1 13-4 3| 105-7] 3| +54.8 = andaol SEL S S e !
vy pieeroigh By i - (NE] 1B 1 NEETER 0 A I S T T S e B B S B e e
e AR e S R 1 S T e e (RS L 0] VO | ks N S, < (0 () :
Sy Reiieol I8 IR walel fanoll N RSl [ ) Sl i e 76-3| 1 G e B [ ey ) Bty Y e e
4340........ 73-0 3] 103.8 2 14-4] 3 77-6| % 56-6 113-.0 3| +61-0] %
relre o I s ] [ D ] e 25-00 4| 106-9| 2 7 s R [ O R - e L
7 Gt b (Bt ol ] e o ) [ 85-6| 3 R T et S [ 1
4308........ s (4 dvme B Tilel oo S Sl 10O I8 1 T =iE [b S 115-0] 2 76-5| 3
ARt ] R R M R 120d 4 . e e s e S e e ki
4271 o 51-5| 3| —s82-3 1 T4 R N R 102-9| %
AP e e 1 B Ut S T e el S ST s R 1 el T I DRI S et e e Bl o el
4950........ 40 oSl ] o e W ] [ e o) [ | a0 o b s el Rl )
4236........ S TN O et | Sl s 5 e i | et e 1 el SR e [t | N
st W s e et o [ S s s 221 4| 112:8] 3]........ 71-6| 3 64-7
4215........ L B A 182 Al ok [ St 88-6| 3 80-3| 2
4202........ 0T | (0 R ) e ool 7 Tt MR S o ) o Tov S ) S Sl
Ve e ] e 32.7| % RS L S 101-7| 3 77-0| %
7577 ) AN (GO Bl S A [ [ A e L U | T [ e o S | VR |
AT 77 rp i | e [ R 20-4| % v [l [ s T 90-6| 4| +56-5 %
4071........ Loy Gl B S e TR T R e Sut e e
e e e[ e e e R et B M PR i I B o] Rt drest o
4045........ 406 2.5 25-6| 2 816 3[....... =il e e R T
ADG gt | e gt e | IR s et o v W e I [ e b ] P e i [N ol e
Weighted

mean + 51-65 ~100-15 — 1956 — 95-08 + 58-97 — 98-40 + 68-96

v, + 13-20 + 13-20 + 11-45 + 9.45 + 9-45 + 945 + 945

Vi + 0-24 4+ 024 0-00 + o014 + 014 + 0-04 + o0-.04

Curv. — 0.28 - 0-28 — 0-28 — 0-28 ~ 0-28 — 0-28 — 0-28
Radial
Velocity + 64-8 — 870 — 8.4 85-8 + 68-3 — 89-2 + 78-2
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MEASURES OF BOSS 5173—Continued
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Weighted
mean + 58-00 -~ 98-68 + 41-66 — 8920 + 60-00 —105-80 + 56:90
Va + 7-87 + 7.87 + 5-26 + 5-26 + 4-90 + 4-90 + 4.53
Ve + 0-06 + 0-06 + 0-07 + 0-07 + 0-18 + O0-18 - 017
Curv. — 0-28 - 0-28 - 0-28 - 0-28 - 0-28 - 0-28 -~ 0-28
Radial :
Velocity + 65-6 - 91.0 + 467 84-2 + 64-8 —101-0 + 61.0




210

PUBLICATIONS OF THE DOMINION OBSERVATORY

MEASURES OF BOSS 5178—Continued
7750 7756 . 7756 7760 7760 7761 7761
A
Vel. |Wt| Vel | Wt| Vel. |Wt] Vel. |Wt| Vel. |Wt] Vel |[Wt] Vel |Wt.
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Weighted
mean — 83-92 — 79-47 + 44.88 —~ 90-56 + 75-27 —~ 87-87 + 54-44
Va + 4-53 + 3-56 + 3-56 + 3-24 + 3-24 + 3:-24 + 3-24
Vi - 0-17 + 0-06 + 0-06 — 0-06 — 0-06 — 0-18 — 0-18
Curv. - 028 — 0-28 - 0:28 — 0-28 - 0-28 - 0-28 -~ 0-28
Radial
Velocity - 79-8 — 76-1 + 48.2 — 877 + 78.2 — 85-1 + 57-2
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MEASURES OF BOSS 5173—Continued
7770 7772 7772 777 777 7778 7778
A
Vel. |[Wt] Vel. |Wt] Vel. |Wt] Vel. |Wt] Vel. |Wt] Vel. | Wt.| Vel. | Wt.
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Weighted
mean — 18-95 — 61-32 + 56-61 —~ 88.70 + 57-66 — 86-87 + 74-53
V., + 075 + 0-34 + 0-34 = -3-38 ~ 3.38 = 3448 — 3-.38
Vv, — 0-22 0-00 0-00 - 0-07 - 0-07 - 0-22 - 0-22
Curv. — 0-28 - 0-28 — 0.28 — 0-28 - 0-28 — 0-28 - 0-28
Radial
Velocity = 18.7 — 61-3 + 56-7 — 924 + 539 — 90-8 + 70-6
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MEASURES OF BOSS 5173—Continued
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A
Vel. |Wt] Vel. |'Wt] Vel. |Wt]| Vel. |Wt] Vel. [Wt] Vel. |Wt] Vel |Wit.
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Weighted
mean + 49-30 — 79.98 — 67-52 + 65-52 + 74-89 - 74-02 ~ 85-14
Va - 5-08 - 5-08 - 6-10 — 610 — 11-10 - 11-10 - 12-1
Vi — 0-04 — 0-04 + 0-02 + 0-02 — 0-04 — 0-04 ~ 0-16
Curv. ~ 0-28 - 0-28 - 0-28 ~ 0-28 - 028 - 028 -~ 028
Radial
Velocity + 43.9 — 85.4 — 739 + 59.2 + 63-5 — 85-4 - 97-7
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MEASURES OF BOSS 5173—Continued

7804 7822 7836 7836 7847 7847 7876
A
Vel. |Wt] Vel. |Wt] Vel. | Wt] Vel. [Wt]| Vel. |Wt] Vel. | Wt] Vel. |Wt.
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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
Ve — 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 - 779 + 54.7
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MEASURES OF BOSS 5173—Continued

7876 7888 7888 7915 7919 7940 7940
A
Vel. |Wt| Vel. [Wt| Vel [Wt| Vel. (Wt| Vel. [Wt.] Vel. |Wt] Vel [Wt.
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Weighted
mean — 92.74 + 89-10 — 61:27 — 7-53 - 7-95 4 76-76 - 77-93
Va — 19-38 - 21-02 — 21.02 — 19.98 — 19-62 — 15-55 — 15-55
Vi - 011 -~ 0:-04 - 0-04 - 014 - 0-14 - 0-20 - 0-20
Curv. - 0-28 - 028 - 0-28 - 028 — 0:28 - 0-28 - 0-28
Radial
Velocity —112:5 + 67.8 — 82-6 - 279 — 28-0 + 60-7 — 940
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MEASURES OF BOSS 5173—Continued
7952 8219 8219 8233 8233 8245 8245
A
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4572........ 15-1] % E=ririat] e S AN i nct .80 B Ol ok TR (3 SRR 0 20 [ SRR ) o SN e |
4549........ 11-1) 3 98-5| % +55-7 % -70-1 % +74-8) % -92-3| % +57-4]
4534........ I ¢ TSR R ] S SRS R S N S b e s N g e i
4481........ 20-6| % 80-1f 2 58-9| % 68-3| 1 95-3] 1 103-9| % 53-4| %
4352........ 3 et U (R | e [T 1 o] o 48 oL et 14 LR S AL e I S O S (o s ok
A340: L el fets e ¥ ol e St [ I [ L) CE2: 1 ] VAR Y —105-1 % +87-91 %
4325........ (et tal [ 0 PES o o el 18 b el [ St e 10 AT o o S (o6 o R | | T e
4271.......~ i Yl o o] W] (S St o 1) | R | 8 P [ Sl | T | SR LS| [ £ N | T
4236........ e U b T ] T 5 S omea s o o e el (e ey e | T 1 e L [+ S
422F i o in Srrair I (o . R N L o | T ) U L 8F et = e
y: 9.0 L IREURR] PR (e 2] M ) ol ong 1o ao oy crel) [N o £ e k) i (IR B | TS | R e e
A0Z e e e 88-0( % 2P N ol C i L o o e o e o e | [ R S e
Wbt I el 1 e IR S - et | ) || N Al S 59-0( 1 crfre e el IS0 0 o T e e et o 3 | e
GHOIIN & o L e e Sl e S L A L S [ L il ok ool el [ o) L et e i
g e Fe s S| (ot (s et R | | [ b s Sl RS L AR S o b i | IS Lo e
L) rfr TR (LS ] —-95-8/ % +23-2| ‘% e U ) [ aitro At fo R P S e o (SR (M ST R 1Y ol
408 e N e S S et et s i WL i R e e M e ] T I S e
Weighted
mean + 11-56 — 87-88 + 45.12 - 72-70 + 82.30 —101-60 + 66-23
Viz — 14.78 4+ 979 4+ 9-79 + 4.30 + 4-30 4+ 6-16 + 6-16
Ve - 0-22 - 0:07 - 0-07 -~ 0.07 -~ 0-07 + 0-02 + 0-02
Curv. - 0-28 - 0-28 — 0-28 - 0-28 ~ 0-28 — 0-28 - 0-28
Radial
Velocity - 37 — 78-4 + 54-6 -~ 68-7 + 86-2 — 95.7 + 72-1
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MEASURES OF BOSS 5173—Continued
8260 8260 8264 8264 8280 8280 8281
A
vel. |wWt| vel. |[wt| vel. |wt] vel. |Wt] Vel |Wt| vel. {Wt]| Vel | Wt
4549........ S soid-Eaoroaleail s aliia b L +80-2| 3| —853 3| +585 1
44810, . ... 608 %[ ! 105:8 &0 | w099 1 [........] ... 62:0( 4[| -107-00 & |........].
U1 e ks B SUIRML S | e AL (B S5 e O RT3l U I O e [ Bt T 1A !
AR sl ol e ] 1 T [ U B P I St i el N Y. Edes I Sy
e T S T i1 W SR o A= Vool b AN e e bl IR e I e i
4238 oML E S e (3 R B [ e T W O B L ST MR e [ e i e
4045........ prgisial dicaaal 3L LU L e e SR R !
Weighted
mean + 66-70 —100-80 — 85-80 + 65-60 + 81-14 — 99-77 + 58-50
V, — 085 — 0-85 — 2.23 — 2.923 — 10-23 — 10-93 — 10-53
Va — 0-02 - 0-02 + 0-02 + 0-02 — 0-14 - 0-14 + 0-04
Curv. — 0-28 — 0-28 — 0-28 — 0-28 — 028 — 0-28 - 0-28
Radial
Velocity + 656 | —102-0 — 88:3 + 63-1 + 70-5 —110-4 + 477
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MEASURES OF BOSS 5173—Continued
8201 8291 8295 8306 8311 8311 8321
A
Vel. [Wt.] Vel. | Wt} Vel. [Wt.]- Vel. |Wt.| Vel. |Wt] Vel. | Wt| Vel. | Wt.
Ty i (SRS (B |t v S O ) L D ] | SIrl=s20 3|5zl il
4549, . ...... T e e Larasd [ v o SR e o e [ S —81-9] 3
4481........ s p O BT R e ol —25-0| % 76-4] 3| 4103.1] 3 83-9| 1
7L Ll o 15 Bt I e o) SO LI L s W [ =7 0 A 4 N ST ) ERERE R RS |
Voot Kt (1 IO | 0l ot Sk LACET UF i S pe ) At U [ N el [ )
T e o e I | LR ] M o oy e P it | e s e 2 o o IS ) il 47-9 3
P ] [ IR [ BE) 1 WS S Sl F IR b (R T MR [ o B R ] [ S
e eeera R e e LR s S e e R e st UL S S e s 71-0| %
o o] I e o) G e ] i 4 LS — el T e S e ] I S e e 76-0| %
A200 e LS e T AR A B[ e e o e [ e e e L )
TR e o B S o el I e ot [ S RS || SR I R (I G S e — 778 g
T e ot | e[l | O i ] | e e e <28l b =gsatle ST R s e 4
Weighted .
mean —109-93 + 57-70 + 71-00 — 8-18 — 77-93 + 84-50 - 76-13
V, — 11.73 ~ 11.73 - 12-61 - 15.97 — 16-43 — 16-43 — 19.75
Ve — 0-14 - 0-14 — 0-19 - 0-14 - 0-18 — 0-18 - 0-14
Curv. - 028 - 0-28 - 0-28 — 0-28 — 0-28 — 0-28 — 0-28
Radial
Velocity ~122.1 + 45-6 + 579 — 24.6 - 94.8 + 67-6 - 96-3
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MEASURES OF BOSS 5173—Concluded
8321
A
Vel. | Wt. Vel. |Wt| Vel. |Wt] Vel. |Wt| Vel |Wt.
4549 0 et ain o Wl o 0% B et R ISR DR b St e R (O Sl 18 Sl e
4481........ +116-2| 3 LR I L VO Tl BT RN L8 e U i52 RO = (1, O SRRV T
43Z40 o NN o GOl AL BNl L bl o oAb Sl < ey i Ny s BT S
2 1o Th TR SR [ D0 5 P MR, R I PR el BN IR I LRl [ S i
4250 WEah Ul Sk s S 0 POROR o e I R Wt | ) AR TR S8 IR L R N
Weighted
mean +116-20
V. T R TR [ SR I et ST TR E R s [ LS A S 4 j
Vi ¢ £ T G (R==cm g (1 7 (| O, T e (1) o [ e et [ R W (O 8 L s
Curv. i (0 T R T IR (2 sl A SV 11 S et e e ) Wi e il o T I e s S ) e et B Dl o
Radial
Velocity 40650! |1 M=ciged Ul R Sa i T re o plaR s e S S SR
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NORMAL PLACES OF BOSS 5173

Residual
No. Mean Mean Weight
Phase Velocity
Preliminary Final
e e L S s i ket B Rtk A NN 1.015 — 74-3 3 + 5-6 + 1.7
e oA R N S e PSR T 1-493 - 92-1 1 - 2.2 - 4.2
BUT AT N ] Ll et ling s e o soule s sceaTs bate 1-926 — 91-8 3 0-0 -~ 01
A3 b s DA fe LTI El s e B oL 2-592 — 84:2 2 - 23 + 05
T e T R (R P e L PR, 1o B 4-151 - 82 1 +11-0 +13-3
R T e TG e T AR e P 5-653 + 522 1-5 + 75 + 4.5
i T IR P A e e iy 6-409 + 65-0 2 + 4-6 + 1.0
s St ol NS St e e Lo (s el e Ve e e e 6-989 + 60-2 2 - 0-5 — 35
D TR s AT B S ek 7-589 + 53-6 2:5 + 4-8 + 2.9
O o AT B s o e el e ekl 9-165 ~ 11-3 1-6 +15-3 +11-7
1 e o T R e ARSI, S e 1-019 + 59-1 2 - 0:6 + 2.7
e e R NIRRT, ISR IR 1-450 + 66-4 1 — 4.0 - 20
e S e i it A NS, 2 (e e s 1-965 + 71-6 1-5 — 14 - 2.0
e e e e SV T R 2.504 + 58-7 1.5 — 5.8 - 9.1
1 s T e Sl e R R A 8 RO P S G 58804 4-151 — 8.2 0-5 + 0-4 — 4.5
o ot R kel ol sy s e en b s otsyienonele [ o hobens AV sk it et 5-669 — 86-7 1-5 - 5-8 — 63
PRI o A L e IRy Yol 6-437 —101-4 15 - 29 — 3:4
D T oo e Yo e s o) VRt &= s mmhe) LB e St 6-943 - 97-9 1 + 1-0 - 0-2
L L S e ol T L e A e B 7-634 — 83-3 2 4 0-3 — 1.5
st T ool B OO St T P AR oAl === Ao f, 9165 — 11-3 1 —-11-1 ~ 9.4
Preliminary elements were obtained as in the following table.
ELEMENTS OF BOSS 5173
Element Preliminary Final
B A e o e s e S Do SR s s s A s s s e 9-316 days 9-316 days
B W e e bt o U i o i St e 4 s 5 L i 0-04 0-012
(0 a5 o b A L oo e e o L B s e i e oo 105° 103°-15
1 S T AT R SR TN = B S Bt o ST 3 6 S 285° 283°-15
g U e 5 0 B e o e e e 77 km. 78-49 km,
B ¢ SR ol Tl o b s Al < S 3 XTS5 5y 1w .4 £ 86-7 km. 86-31 km.
e S T PO IR £ S TS T TR e A —14-20 km, —13-04 km.
T it ertonapn® 2 ikl ot & 5o SR s Dovvie S am A G 41y € A4 J.D.2,420,304-628 | J.D. 2,420,304-628
ERITAso No e s Ao tabes: oo Bt A S e s e St e e N 10,054,000 ki,
{rnah s e R S S Al B S o e N ) o - vt I S S 11,055,000 km,
T SITEY 4R R o g g sl b TR O o 8§ e e COPVEPS i & sypopen ¥eromars 2:27 ©
my 8indg..... o e PR LU R e W e | 2:06 ©
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The period was considered fixed froin 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,

T =0y

y = 8K

¥ = 8K, X

z = 100 de

% = 100 éw

v = [1.83000] 6T
the following observation equations resulted. Owing to the similarity of coefficients
for w and T, it was found necessary to consider 7' as fixed.

OBSERVATION EQUATIONS OF BOSS 5173

No. z Y A z u —-n Weight
2 R SR 1-000 —0-851 l............ —.769 —-447 — 5-50=0 -3
TSR o o Ateyite, b ettty 1-000 —0-983 |(............ —-514 — 207 + 2-20 -1
e e e 1-000 —1:008 Moo cvnishiss —-096 +-022 0-00 -3
¢ TR N o oy 1-000 —0-879 |............ -+ 536 +4-351 + 2-30 -2
L AR 5 el 1-000 -0-064 |............ +-270 +-738 —-11-00 -1
Bl1% s s (omsea ooy i) & o/5Tieg 1-000 +0-765 |[............ —.761 -+ -457 — 7-50 -15
Taws o5 s os siagms 75t 1-000 F0-970 foeeiianean — 472 -4-+123 - 4:60 ]
. R S R 1000 09781 bt vrabersts oe oia +-080 —-170 + 0-50 -2
L e 1 . 1-000 +0-819 ............ +-621 — -460 — 4-80 -25
L) B e Bl BT o 1-000 L1 L3t (1R S —+028 — 791 —15-30 .15
A e M e o e 1 E08, 0 JAL | e s +0-852 +4--865 4 -501 + 0:-60 -2
12t B 2 et e S L0005 [l s s +0-975 +-620 +-259 + 400 -1
A Bhrtioh cliksnyi o2 (N 08 e | e et +1-006 +-096 —-048 + 1-40 .15
1 P SN Sy S LET0 ) S [ +40-907 — 524 —-348 4+ 5-80 <15
A IS e st e L L [ +4-0-064 —-304 —-831 - 0-40 -05
R & o 8 Jer s B S8 0T LSOO U Gt s e -~0-770 +-857 —-508 + 5-80 -15
1 e B e i =0007 4| e S -0-973 +-508 —-124 + 2-90 -1
Oy A e dr 000 s . e —-0-978 —-036 4--164 - 1-00 -1
J Qe o S0 e 150000 [oeneiceime s —0-801 —.732 +-541 - 0-30 -2
L G e R e L0000 & aloeopmn e +0-161 + 032 +4-890 +11-10 -1
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NORMAL EQUATIONS

3-300z —0-153y +0-054y, —0-005z —0-03lu —3-675=0
1-412y 0-000y, +0-146z -+0-028u; —1-420=0

0-972y, +0-099z +0-040u +0-725=0

0-991z +0-026u +2-695=0

0-617u +2-076=0

Small corrections were thus 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 Observatory
Ottawa
January, 1918.
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