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PREFACE 

IN tho fifth Volnllao of tho Madias Astrouomicd Obsorvatxona mll be found the iosult of ail o '~~n~~ii lnt ioi l  of tho 
&vlsions of the Madins Mula1 Circle in whcli it nppears-that the cloteiminatlo~is of Noitb Polar Distance w11icL 
had up to that time beon gven ale 811 erroneous to an amount (111 cxtieluo caso8) of C 4 3 and in n papor rend 
at the Meeting of the Royal Astionormcal Soclcty on tho 13th June 1845 I have &owl1 thd tho hltherto pesuln 
ed Longltucle of tho Machm Observntoiy N ~ S  eironoons to tho amount of 1 2  6 secolicki of trme Now tho mischiaf 
mtloducecl by those coujoillC ei-rors wra that a11 the dotermnbi~ons of North Polar DiclCanco roquirod corioctloil 
witkin the -&JOVG kmits and that the cornpailson of the R~ght Asconsions of the Suii Moon and Plnnot~ with the 
places assigned in the Nautical Almanqc more likomiso to some oxtent oiionaous To  iom~dy thia avil I had ~c 
oompnted and re arianged nll the ob~oivat~ons of the k e d  starrs down t o  tho en(1 of 1542 and their placos thus 
amended tare given in Volume VI of tkcse Obsoivations whet iomninod to bo dono vlz tho ra-computation of 
tho obsorvqtions of the Sun Moon and Plniiets and the re compniatron of tho placos from iko Nautical Alrnaiiac 
has beon performod in the plowollt volume in addition to wliicll tho pl.ccofir of the Sun Moon and Plnnals obseivarl 
slnco the end of the year 1837 have now bocn rtddod so as to bring. d l  tho olso~vntlone complete up to the and 
of 1847 

Agreeable to the practico which had been followed in forrnor volulnce I h.~vo givon tho indcations of the Spli t  
Level and the result of observations for Collimation and Azlrnuth for tho Transit IneCi~~mei~t and tho lndox Crioi 
for tho Mural Cncle the latter boing determined from the observntron of lraown atais as woll aa from otselvn 
tions mlth the Reflecting Colhmato~ these vqluos in addition to tho facilitie~ thoy affoicl to any ouo who mny 
have occaaion to refer to the ollgmd observations are moreovel tho best testimony I cw offor of tho cons~atoncy 
and stability of the  instrument^ 3ncl wh%t is equally important as regards observations mth  tho Transit Instlu 
merit I have given the daly rqte of the Clock fol the poriocl following that in wluch it mas last Dven viz tho 
end of the year 183'7 

h choosing for myself o plan foi observi~lg during the peiiod 1843-1847 I 1 1 ~  thoubht it mexpediont to 
inoleme the present Madina Catalogue of 11 015 Stzrs nnd have therefo~e coatenteil myself m t h  ro examining from 
year to year the places of the Stars folmmg the Nautical Almanac CataIoguo mhch if zt hm not ahoady done 
much xn the way of investigating tlie nature of the irregular changes to  ~vhlch those Stals hbve m soma insta~icos 
been 11able will in the end I venture to hope tend to ao doeneable an issuo m adhtion to t l i ~  I have re examin 
ed-on a mole lirmted soale the pIacc8 of sevelal of the plop# motzon stws or of Stars In mluch zl mls 
picion of proper motion exlsted the Catalogno IEI not a very laigo one but having been performed at leisure 
dming one two or three yewre I venture to hope that i t s  clmme for accnrraoy mill &dl ronclor it  accept 
able and valuable 



Followmg the Planetary Obselvstlon-e the Obserwtlons of the Comets of 1840 and 1846 and 
the Catdogue13-rndl be fowd the Obeervatlons of Echpsee Occultatiou~, and Moon Cnlmlnatlng stals the latter claes 
may arthout doubt lay clams to oldnary accuracy but the former-me by reason of the mufticlent n u m e  placed 
at my &sposal-necessarily only mere approumat~ona it p e s  me pleasure ho-i~ever m closing tha volume-to be 
able to w e r t  that the Equatord Inetrnment wdered szm yeam ago hy t l b e  Honorabls Coult of l h r e c t o ~ s  is now 
u far timn of bang executed and that the plea of meffic~ency here n h t t s d  mu not q m n  be made 

T G TAYLOR 
H C Adr nmne 
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TI1ANSIT INSTRUMENT AND OBSERVATIONS, ETC 

A DRAWING and minute deacript on of the Madiaa Tranmt Instrument han g been oven n Vol I of theae Obeerrat~one it LE 
only neceeenry here to Btate that the In trnment waa made by Dolland th t the focal 1 ngth of the telwcope la 61 lnohe~l wit1 n 
clear aperture of 89 nchea and that a power of 150 ha on all occas~ona been employed the p ~.ota-one;lndly of bell metal- 
had become so mucl~ worn in the year 1833 as to render it neceesary to re torn them on who1 oouamon colla of ateel went 
a1 phed by Mr Barrow the Hono able Comp y E Instrument maker t Calcutta thew I am hnppy to say Imve done their duty 

ell and now-after th~rteen y ~ a r  a wca a e oarcely f at all altered m appearance or figure-mdeed wth the excel tlon that 
tl e micrometer screw out of o der the I trument la m ae good aorl lng oo d ~ t  on aa wl en first areoted 

The r pld g owth of veget tion du mg the period 1886-1840 bavlng mmlIetely placed t out of my powe to etam a vlew 
01 the Southe n Merid n M rl I 1 nve ne eaaardy been reduoed to dependanae upon the Northern Maik done added to tlm 
the &lap dated abte of the m~ommetc ecrew-wlioh hhae m oomquenoe remained unemployed-has mce  1840 prevented my 
contmung the uao of the Retleohng Colllmato or by other meana uaoerta n ng the Colllmabon and Az~muth errors I hrrm 
In fact been reduoed to the old fhehoned plm of lnvertrng the Aue and mahag uee of acrem matead of figures to get qult of 
CoU mation o Ammuth crrore In a general way the coi cldence of the oentre w re w ~ t h  the Mark ham been exnm od twlce 
day at six o clock in the mo ning and at the ame hour m the evmg and the examinahon of tl e Homontal h a  w th tlw 
61 lrlt level hna urn Ilp been performed twioe dunng the week Inve aon of the Axu for tl e examlnntlon of the Colhmntoi 
h s been rerst oted to tmue durlng the month nd hoe been pe formed generally on the 1st and 16th In ca ea hot e er u 

h ch tl e cent e 1 e at e e mg or mor g ob emahon has f  led to b~seot the Met dlan Mark reoou se has ~mmedlately been 
had to Invera 01 Tl e d ~ u  tment to tho M- d n Ma k has on an engs not oxc-eeded three t me8 dung the jea aid that 
for Colllmahon not nearly ro often the omoult to be oor ected for has usually been very emall ha og onIy on one ocoaaio~~ 
exceeded two eeoonds the level \ hioh is a ery excellent one han aa hitherto been applled twoe a week and the correot on due 
to eiier of level computed and apphed to en h obser at on On consult~ng the redta  ~n Vol IV ~t appears that the ad~un of 
the Illurnlnatmg Plvot was amaller th n that of the other Pivot 0 60 aatlsfied with the oonatency of th a result from the obaerva 
tions of 1884-1838 no further attenbon w s be towed upon &as subject untd the 0th M y 1842 when from three Inveraons 
of the Am the h n m a h o g  Pivot was found to be mall& than the &er Pi ot by 1 1 BI& thls time two determinaUos6 only 
have been obbned thue 

Vduea of P 
1646 July aad the Illuminatmg Plvot wae maller than the other 2 18 
1047 Sept 17th do do do 2 11 

It only remaim for me to state that a lnte careful examination of the Pl oh  asaurea me of thew I~aving retuned the~r per 
feotly ouaular form and tl at dunng the ent~ e penod 1638-1841 the Illnrnmatmg Pivot haa wntmaed to occupy the Weatm Pier 



(11 TRANSIT INBTRUMENT AND OBBERVATIONS 

The Eye Piece m supplied w th five vertical and one har~zontal fixed w l  es and o e vertlcal moveable w re the Equatorla1 Interval 
between these was deterrnlned m 1836 and le given in Vol IV these numbers hold good up to the 26th Aprll 1838 when several 
of the wues were found broken on a new set be~ng put in the following were found to be the Equatorial Inter als 

rrom 1st wire to the center $- 54 866 
2d - - - f 27 330 
4tl - - - - 27 470 
5th- - - - 64 400 

It endering necessary the correction -I-* to reduce the mean of five wrres to the centre 
s l n N P D  

October 13th 1838 found two of the mlres broken on puthng in a new set the Equatonal Intervals were found to be 

From 1 t mire to the centre + 54 717 
2d- - - + 27208 
4th - - - - 27 670 
5th - - - - 54 929 

Rendermg necessary the correction - - 135 to reduce the mean of five wlres to the centre 
l n N  D 

Novembe~ 27th 1842 The wi es appeared to have become bent by reason of the excesswe dampness of the air I put ill a new 
set when the Equatorial Intervals were found as follows 

From 1st wlre to the centre + 54 982 
2d - - - + 27469 
3d - - - - 27 410 
4th- - - - 54 946 

Rendering necessary the correction +* to reduce the mean of fi e wires to the centre 
s i n N P D  

On the 28th October 1844 I accidentally broke one of the wira on puttlug m a new set the Equatorla1 Intervals were foulld 
to be 

From 1st w re to the centre $. 55 218 
2d-  - - + 27661 
3d - - - - 27 250 
4th- - - - 64 969 

Rendering necessary the correction + 2 3  to reduce the mean of five wire to the centre 
i N P D  

J nuary 9th 1846 I took out the mre fame to ex m ne tl wues undel an mpre on that the center w e vas not tlgl t th 
howe er pioved not to be the case on applylng fresh amlsh to the ends of the wlrea the following we e found to be the E luntorral 
Intervals 

From 1st m to the centre + 54 790 + a7 765 
-- 26 986 - 64 760 - 

Rendering necessary the correction + 0)62 to reduce the mean of fi e WI e to the centre 
h N P D  

0 the 21st Octobe 1846 a further alteration was produced x the Equatonal Inter als by reason of dust having settled upon the 
wlrea in removlng which the m e s  were displaced the Equatorla1 Interval now appeared to be 

From 1st w e  to the centre + 54 980 
2d - - - + 27 840 
4th- - - -- 27 140 
5th- - - - 54 880 

Rendex~ng necesary the correctlon 4- to reduce the mean of five wires to the centre 
h N P D  



On the 8tI Feb ua y 1846 wl llot endea o m g  to clean eome du t off the WI ea the ho ~zontal wire waa broken on whlcb 1 
removed the vhole and put m a new eel of spider web hnes The Equato id Intervals now appeared to be 

From 1 t wrre to the centre + 54 610 
2d - - - + 27 160 
4th - - - - a7 730 
6th- - - -- 66 380 

Rendermg neoemry the correot on - to reduoe the mean of five wlres to the centre 
1 N P D  

On the let January 1847 the wlres were dlsplaoed in endeavouring to remove some duet which had attlecl on them the Equa 
tonal Intervale now appea to be 

From 1st w e to the centre $. 64 070 
a d -  - - +26680  
4th- -- - - 27 800 
5th- - - - 56 080 

Rendermg neceeeary the correction - 0  - 680 to redurn the mean of five wma to the oentre 
l n N P D  

A further and k a l  alterahon n the poeitton of the wuce took pIaoe on the 1st Apt11 1847 m the act of removlng the duet 
whioh had settled on them the Equatorld Inter ah now ppeu to be 

From 1st w e  to the centre + 64 890 
ad - - - + 27 oao 
4th- - - -- 27 Q60 
6th- - - - 66 480 

Rendenng neoeaeary the oorrechon - 0 x 0  to r e d u ~  the mean of five w ~ e a  to the centre 
a N P D  

I am quite at a lorn to account for the unueual quauhty of blnok dust whioh Im from bme to hme durlnb the lnst two year 
been m hquently depoe ted on the wee rt can only be denved from the varnlslr mtb whloh the lneide of the mtrumcnt la oolted 
lomg ~ ta  hold on the metal 

EWOR OF LEVEL OF THE TRANSIT AXIS 

In coneequence of the nequd ty of the Plvot aa just stated the zndicabons of the Spmt lcml (LP) requue to be corrected 
the amount P to @ve L the true er or of level of the axle The method by which the vduea of I? ns Liven above 1 ere 

~ved at la however l~able to some objectlo rnaamuch ae ~t m y  be supposed that emh Pivot weam a bed fo itaelf m the r on 
which ~t repo ea of a m t u r e  orreeponchg to its own rpd ue and that on inve~t~ng the axu the large P ~ o t  docrl not coma 
to the ame bearlnge aa drd ta p edecerrsor the sm ller one on wluch account the vaIuea of P pat found dl be too la gc t tll 
&IS view of the oaae I have employed for P 0 80 dom to the end of 1840 P = 1 0  Rom 1840-la4 and 1 80 rnnce 
that penod as follows 

Th m ta d h d l  d d to that ally mpl yed v by pplymg th Bp d level w th the IUum t g P v t E nt as well Wod 
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( v1 ) TRANSIT INSTRUMENT AND OBSERVATION9 
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AT MQDRAS IN THE INTERV4L 1838-1847 
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ERPOR OF LEVEL or THE TRANSIT AXIS ( C  itmued) 

M -- 

l 1 6 W  
P = 1 4 0  
L = 2 5 5 W  

z 1 2 w  
p = 140  
L = 3 5 2 W  

0 (39 L 
p = 140  
r = o 4 1 w  

O50W 
P =  140  
L s  1DOM 
- - I -  

(Ill ad g P  t W t )  

D 
- -- 

1842 

Apiil18 
20 
21 
23 
25 
27 
28 

:: 
My 6 

L -P 
-- 

700E 
7 1 0  
7 8 7  
7 ti5 
7 76 
8 88 
7 75 

-- 

0 96 C 
P =  1 4 0  
L = o 4 4 w  -- 

3 15C 
P =  1 4 0  
--- L = 1 7 5 C  

on a ~d A tnutl~ 

0 4 1 w  
O 6 6 E  
0 62 
0 20 
1 04 
1 3 5  
1 3 5  
1 5 4  -- 
333C 
3 2 6  

--- 2 8 5  
C I1 t 

M -- 

I 91 W 
P = 1 4 0  
L = 3 Y 1 W  

--I_-- 

L -P 

2 21 W 
1 83 
1 8 6  
1 46 
1 2 3  
3 2 5 W  
3 0 1  

25 
27 
29 

No 1 
4 
8 

11 
14 
1 8  
21 
24 

Adju ted f 

M 

7 6 3 E  

I r  sedtl W d o f t h e A  11 

p = 1; 
L = 4 1 2 W  -- 10 

14 
17 
19 
22 
26 
28 

May 1 
6 
6 
9 

12 
16 

2 8 0  
2 36 
2 2 1  

D 

1842 

Bept 23 
26 
29 

Oct 3 
6 
9 

11 ;: I P = 1 4 0  
L = 623E -- 

1 1 2 2 E  
1 6 7  
170 
120  
1 3 6  
123 
183 W 
1 4 9  
1 53 
3 6 3  
2 05 
2 4 4  
2 20 
2 41 

19 
23 
24 
27 
30 

Jule 3 
6 
8 

12 
14 
17 
ao 
23 
16 
30 

July a 
0 

10 
13 
17 
21 
25 
28 
31 

A U ~  3 
6 

10 
14 
18 
20 
24 
28 
31 

sept 4 
6 

D 

1813 

March 6 
9 

13 
I6  
20 
28 
27 

13 
17 
20 

0 75 W 
P = 1 4 0  
L = 2 16 W -- 

6 
9 

12 
15 
16 
21 
24 
27 
31 

Ju i e  3 
8 
9 

A ~ J  
11 
24 
18 
21 
24 
28 

July 1 
4 
8 

12 
16 
18 
21 
25 
26 
29 

Aug 1 
2 
5 
8 

11 
16 
18 

22 
25 
29 

Sept 1 
5 
8 

12 
13 
l6 
20 

--- 1 4 8  
1 0 7 C  
1 GO 
0 7 6  
1 2 4  
1 4 7  
0 78 
1 22 
0 43 
036 - 
0 17 W 
o 97 
0 19 
1 64 
062  
O25 
O (  
0 66 
1 14 
074 
0 95 
0 8 6  
0 02 
0 95 
o 37 c 
0 4 2 W  
0 69 
0 44 
0 4 6 C  
018w 
O28C -- 
0 17 W- 
0 0 4  
0 83 
1 7 0  

L -P 

1 08 W 
0 66 
0 66 
1 2 9  
0 80 
1 7 1  
1 2 6  

30 
Aprll 3 

6 

0 3 9 C  
0 4 2 W  
0 25 
052  
0 50 
072  
0 66 
0 71 
1 4 3  
1 49 
1 6 7  
1 02 

29 
Dec 2 

5 
8 

12 
16 
19 
22 
24 
27 
30 

1843 
J n  3 

4 
7 
10 
14 

0 72 
1 36 
0 8  

t d f A 
3 6 7 W  
2 85 
2 63 
2 7 7  
2 8 9  
8 6 9  
3 42 
3 07 
2 81 
3 43 
3 4 8  
3 0 3  
2 0 8 W  
3 25 
2 82 
2 86 
4 13 
4 5 0  
3 67 
3 10 
329  
3 6 0  
312 

2 76 TY 
2 4 6  
2 37 
3 57 
3 02 
2 64 
2 8 7  
290  
2 0 1  
2 8 9 W  

1 1 8 W  
1 9 8  
1 86 
2 6 9  
2 2 3  
2 7 2 W  
2 8 8  
2 98 
2 80 
3 4 1  
3 1 5  

1 0 O W  
0 07 
O 6 4 E  
0 3 3 E  
0 5 3 W  

muth 

3 1 3 W  
P =  1 4 0  
L = 463W -- 

331  W 
P = 1 4 0  
L = 4 7 1 W  

2 72 W 
P =  1 4 0  
L = 4 1 2 W  - - -  

1 99 w 
I? = 140 
J = 3 3 9 W  -- 

2 99 W 
I?=: 1 4 0  
L = 4 3 9 W  -- 

p = 
L =  162W -- 

v ~ l  

1 4 0 C  
P = 140  
L =  0 0 0  ----- 

0 31 W 
P = 1 4 0  
J = 1 71 IV 

Adju t d tl L 
1 8  
22 
23 
26 
SO 

~ ~ e b  2 
6 
9 

11 
14 
17 
20 
21 
24 
28 

M rch 3 

227E 
2 00 
174  
1 58 
0 96 
o a7 
1 0 0  - 
0 7 O W  
0 6 0  
0 53 E 
0 11 
0 47 W 
0 48 
0 22 
0 4 3  
0 36 



( Vlll ) TRANSIT INSrRUMCNT AND OBSERVATIONS 

ERROR or LEVEL OF THE TRANSIT AXIS (Cmhnued) 

D -- 
1843 

Sept 10 
12 
15 
15 
21 
25 
26 
29 

Oct 2 
4 
'7 

11 
14 
17 
21 
24 
28 

NO 1 
4 
7 

la 
14 
17 
20 
22 
25 
29 

De 5  
9  
13 
16 
19 
23 
26 
29 

1844 
J a 

5 
7 

10 
13 
16 
19 
22 
25 
29 

Feb 2 
5  
9  

12 
16 
18 
21 
24 
27 

March 1 
4 

L -P 

1 58 W 
1 5 0  
0 5 7  
1 0 6  
1 3 5  
0 0 1  
0 6 8  -- 
0 93 
0  30 
0  16 
0 6 7  
066 
0  42 
0  13 
0 70 
0 02 W 
O 6 7 E  
1 3 9 C  
0 3  
I 46 
1 8 5  
2 0 1  --- 
O90E 
0 7 3  
0 8 1  
0 8 8  - 
2 0 8 E  
3  35 
1 9 5  
2 96 
2 3 0  
1  39 E 
1 6 1  
1 1 1  

1 1 0  
0 25 
1 1 8  
I 0 0  
0 low 
0 1 5 E  
1 2 0  
1 6 3  
1 7 8  
1 3 3  
0  83 E 
0 38 
0 6 0  
0 8 0  -- 
1 
1 4 2  
1 9 9  
1 2 9  
1 18 
O 98 
1 1 3  

M 
-- 

0 66 W 
P = 1 4 0  
L = 2 2 6 W  

047-~--- 

0 43 E 
P 1 4 0  
L =  O97W ---- 

1 3 9 ~  
P = 1 4 0  
L = OOlW -- 

0 8 3 C  
P = 1 4 0  
L = 0 5 7 W  -- 

2 5 3 E  
P = 1 4 0  
L = 1 1 3 E  -- 

O4 
P =  1 8 0  
L = 0 7 6 W  ---- 

0 70 E 
P = 1 8 0  
L = l l O W  

o~E--- 

1 2 9 E  
P = 1 8 0  
L = 0 5 1 \ V  

D I L - P  

(UI m ai g P t Wat) 

D I L-p 1:- 1844 

2  32 C 
P = 1 6 0  
L = 0 5 2 C  --- 

5 13C 
P = l a o  
L = 3 5 3 C  -- 

1844 

A g  17 
20 
24 
27 
31 

Sept 4 
6 
7 

10 
13 
17 
20 
24 
27 
80 

2 1 3 E  
213 
1 8 5  
2  85 -- 
4 1 9 E  
6 1 4  
4 44 
6 15 
582  
397 
4 4 7  
4 89 
5 6 3  
6 99 
5 76 - 

t 

0 6 7 W  
P =  1 8 0  
L = 247W 

1 4 2 W  
P = l 8 0  -- L = 3 2 2 W  

219W 
P = 1 8 0  
L = 3 9 9 W  -- 

P =  ::OW 
L = 3 2 2 W  -- 

Adj ted th I t urn 

Oct 4 
9  

12 
16 
19 
22 
25 
27 
30 

Nov 
6 
g  

13 
16 
19 
22 
25 
28 
30 

Dec 3 
7 

10 
16 

20 
22 
23 
30 

1646 
Jan 2 

4 
15 
7 

11 
14 
16 
20 
24 
28 

M h 7  
9  
12 
16 
19 
2 
26 
30 

AP I 2  
5 
9 

13  
16 
19 
22 
25 
28 

May 1 
' 4 

7 
10 
19 
16 
20 
23 
27 

OlOE 
072W 
1 0 9  
0 8 8  
0 4 3  
099  -- 
1 3 5 W  
1 19 
i OG 
2  05 
1 02 
1 6 3  
1 7 5  - 
2 5 5 ~ -  
2 16 
2  97 
1 1 6  
2 15 
2 30 
2 14 
1 9 4  
2 4 0  
1 4 G W  
1 0 7  
1 2 8  
1 9 0  

Adj t g fo A muth ppca s to ha e 
lte ed th Le 1 

I ;"sw I 

Adju tcd ~ 1 1 ~  I t un it 

Adj 
31 

Ju 3 
6 
9  

12 
15 
18 
21 
25 
28 

J U I ~  2  
5 
8 

12 
15 
18 
21 
24 
27 
30 

A U ~  3 

10 
13 

8 4 1 E  
9 46 
8 35 
9 85 
904 
9 26 
8 7 0  
8  30 
7 2 4  
784 
862 
8 8 6  
889 
8 6 3 C  

1 0 4 6 L  
1086 
1028 
10 16 
1068 
10 87 
1060 
10 67 
1270 

8 67L 
P =  1 5 0  
I;= 687r 

--- 

l o  81 L 
P = 1 80 
L = 9 0 1 1  -- 

st" fo L el 
O 9 0 E  
1 78 
085 
1 4 5  
1 0 9  
1 2 3  
0  99 
1 7 0  
1 9 2  
224E 
1 a7 
1  52 
2 64 
2 00 
1 9 3  
286  
a 5 5  
2 89 
1 7 2  
255  
a 70 

1 3 2 E  
p =  1 8 0  
L = O 4 S W  -- 

H a y rain 

37a I 2 57 
2 0 7  

16 66 E 
16 33 
16 7 
14 40 -- 
1 1 3 5 E  

15 23 E 
P =  1 8 0  
L = 13 43 J: 

Adj ted the I strurne~it 
7 3 3 C  
7 95 
6 96 
6 8 8  
672  
8 4 3  
6  98 
6  99 
6 35 





( x )  TRANSIT INSTRUMENT AND OBSERVATIONS 

ERROR OF LEVEL OF THE TRANSIT AXIS (00nl  nued) 

(Ill mat lg P t West) 

Nov 2 
5 
9 
12 
16 
19 

D 

1846 

June 15 
18 
22 
26 
30 

July 3 

13 
17 
18 
21 

26 
28 
31 

A" ; 
10 
14 
17 
21 
24 
27 
31 

Sept 3 
7 
10 
14 
18 
21 
24 
28 

Oct 1 
6 
8 
12 
15 

800 I L -  - 598E 
Heavy ra and h gh wi d 

L -P 

164E 
211 
187 
262 
2 76 
2 1 5  

309E 
413 

625E 
863 
870 
854 

I-- 
1266E I 
Hu icane on the 25th 

M -- 

2 03E 
P = 1 80 
L =  023E -- 

3 61 E 
p =  180 
L =  181E -- 

In e ted the Axis 

Dec 2 
6 
10 
13 
16 
19 
22 
24 
28 

1847 
J n  2 

9 93 E 
9 06 
7 63 
7 93 
836 
916 

6 
8 
11 
14 
18 
2 1 
2s 
29 

Feb 1 
5 
8 

I ted tl e 
8 30 
7 78 
761 

;;; 
843  
'7 93 
902  
793 
6 07 
767 
657 
7 16 
7 09 
798 
797 
825 
773 
8 18 
'7 78 
768 
8 32 
7 56 
896 
r73 

867E 
P =  180 
L = 687E 

12 
15 
19 
22 
25 

March 1 
4 
8 
11 
15 
18 
22 
25 
29 

Apnl I 
5 
8 
12 
16 
19 

I 22 
24 
28 

May I 
4 
7 
10 
14 

AKI seve a1 t mes 

7 78 E 
P =  180 

Adjusted the I t ament 

10 32 
8 95 

725 

My 28 
31 

June 3 

9 34 E 
P = 180 
L = 754E - 

8 
12 
15 
19 
2 2 
26 
2 9 
3 1 

Aug 3 
G 

27 
Oct 1 

I vert d the A is 
4 6 3 E  
5 74 
5 64 
5 14 
B 00 
5 35 
3 65 
4 50 
5 45 
690 
4 6 6  

6 32 E 
a17 P =  180 
636 L = 4 5 2 E  - - -  703E ! 

In e ted 11 e Ax L e a1 t ne 

5 07 E 
P = 1 6 0  
L = 327E -- 

235E 
2 75 
225 
172 
3 89 h 
3 63 
4 41 
4 57 
4 95 
4 75 
ti 34 
5 96 
4 81 
5 16 
5 93 
5 67 
5 62 
4 86 
4 75 
5 10 
4 6 2  
398 
6 02 C 
4 60 
560 
671 
3 OOC 
2 37 

165E 
1 12 
160 
0 26 W 
007C 
067 
1 OOE 
1 17 
1 25 
096 
074 

2 27E 
P =  180 
1 = 0 4 7 E  - -  

4 881: 
I ? =  180 
L = 3 0 8 E  

In e ted th 
321E 
3 29 
3 64 
4 24 
3 95 
4 76 
4  12 
4  03 
3 95 
4 37 
4 75 
4 66 
5 50 
3 54 
3 40 
4 25 
5 67 
6 24 
4 60 
5 34 
3 44 
3 72 
4 47 
3 69 
3 00 
4 74 
460 
314 

5 71 C 
P =  180 
L = 391E -- 
-- 

0 79 C 
P =  180 
L =  l O l w  -- 

102E 
P =  180 
L =  0 7 6 W  

235E 
1 87 
2 22 
2 10 
1 89 
176 
280 

A IS 

4 18E 
P =  180 
L = 2 3 8 E  

-- 

2 14E 
P =  180 
L = 034C -- 

Adj t d fo A imuth 
0 3 4 W  I 
n an 







T1 mtt tl t l tl M 

F om 27th Janua y 1840 to eilrl of the year 1847 C = 0 00 

I ERROR OF COLLIMATION OF TEIE TRANSIT AXIS (Cont3nucd) 

AZIMUTH ERROR 

C O ~ ~ M E N C I N Q  1~1th 17th J nunry 1837 the centre w re mas adjusted to a Ma k whicll hnd only roughly been e t mate 1 to 
rep~e e ~ l t  tl me id n t l ~ e  oompari on of observations above nd below tho Pole sl~owed that tl~c M rk tlius assumed na 

s tuated 2 68 to the West of the Me ldlan 01 the 20th Febru y 1840 the mend~nn inark llavin become somcwl~nt 
obecured by the cztion of wi d a d weather I direoted it to Ire rcmovcd and a new mark to be painted on the same per 

------ 
C ------ 

288 
2 74 
290 

3 37 
17 
4 66 
0 40 
4 48 
381 
670 
G I0 
6 4 4  
4 2 2  
4 G  

4 3 9  
3 67 
4 6 8  

D 

1839 

My 6 
9 
13 
20 
29 

June 1 
4  
10 
25 

J ly  4 

26 
29 

Aug 1 
8 
11 
14 

Sept 5 
11 

exactly on the mextdi n or 2 6 to tl e Emtwa d of that hithe to m muse by some m ~ s t  ka however on the part of the Amstant 
to whom 1 had cnt sted this alteration the net mark was found to be situated 4 0 to the Eastward of the moridlan hence 
f o 1 17th January 1837 to the 20th rebrutsry 1840 the corrections due to an Azimuth crior of 2 68 W bavc been employed 

ncnlnnr a 

Mean= + 2 8 0  

By1nverC=+230 

n9ca = +  408 

L -- 
4-196 
- 0 6 6  
+139 
265 
2 60 
3 Oti 
307 
2 13 
3 86 

478 
696 
6 60 
6 1 6  
775 
6 4 5  
6 55 
860 

u~d for tl e observations ubsequent to that pe ioil In o, general wny corrections due to an A imuth of 4 E have been allowed 
save 11 a fe v cases wheke from obser at o 1 of J o U s a  Mnorw a el ght ~nodifontlon of  thie amount has tee11 
coneidered juat~f ble the 1 mits 1 owe e have heen between 2 6 C and 6 2 East 

ti c 

C + L  

t 11 53 
11 19 
1103 --- 
8 69 
692 
10 21 
13 18 
12 66 
1103 
1186 
10 54 
10 54 
1037 
04G 

1064 
10 37 
1163 

R c 

C + L  

+600 
395  
GO9 
510 
725 
7 4 4  
744 
6 75 
6 92 

--- 
7 4 1  
839 
9 22 
1037 
1087 
889 
8 7 2  
1103 

Th It t was ff ted f w d b p  b f my d p rtnr fl m I 3 f C gl d ( fb 1 gh) b t tho b v t h v g eed 
d d d  gmy b th warr t d c v  d t l m y  t r n t  I d  1842 

s 

------ 
C 

+ 4 0 5  
4 6 1  
470 
246 
4 6 5  
4 39 
4 3 7  
4 62 
3 07 

2 63 
2 4 3  
2 72 
4 2 2  
3 1 2  
244  
2 17 
253 

L 

+ 866 
8 4 5  
813 

5 63 
6 0 
6 65 
12 70 
8 37 
7 2 2  
G16 
4 4 4  
6 10 
G15 
520 

622 
6 60 
6 8 5  

R ~ V  ~ 1 x 1  s 

---- 

Mean = + 03 
BY V e C = + 4 1 &  

D 

183 9 

Selt 14 
17 
20 

Oct 5 
8 

17 
NOV 11 

19 
25 

Dec 2  
9 
10 
23 
30 

1840 
Jan 6 

14 
27 



( XIV > TRANSIT INSTRUMENT AND 013SERVATIONS 

Referring to the Errois of Coll matlon as a1 eady g en and recollect ng tl at the er o s of Az rnuth (A) = C + 2 58 for 
the pe iod January 1 1838 to February 20 1840 and that a nce that per od (C 1 a ng been made = 0) A = +- 4 0 e 

get altogether a8 foJlo1 s- 
1838 c A Remark8 

Ja uary 1 to Malch 6 - 10 85 -I- 8 27 

March 6 - Ap 1 10 - 13  60 -I- 10 92 

Ap11 1 1 - -  2 3 -  11 23 + 8 65 Put in a new set of vlres 

Ap 11 24 - June 26 - 8 64 + 6 06 

June 27 - Sept mher 11 - 7 06 4 48 I found it conven~ent to alter the Collimation 
September 12 - Octobe 8 + 6 38 - 8 96 1 error 

Octobei 16 - No ember 8 + 12 63 - 16 21 Put m a new set of 1 nes 

No ember 10 - Decembel 31 + 869 - 6 27 I had reduced the Colhmation error 

1839 
J nuary 1 - February 28 + 4 10 4- 6 68  

March I - Ju e 2 4 4 0 3  f 6 6 1  

June 26 - Septembe 20 4- 2 80 $. 5 38 

1839 1540 
September 21 - Janu y 27 + 4 08 f fj 66 

1840 
January 28 - Febr ry 20 

1840 1847 D r ng tl o period the adjustment for Colllmatlon 
bas been made whenever necessary 

February 20 - December 31 0 00 + 4 00 

CLOCK ERRORS AND RATES 

IN the computat~o~l of Clock Erro s the plnces of St rs as gl en in Vol VI had In ar~ably been employed down to tl e end 
of the year 1842 but-commenc ~g with the yea 1843 I have emploged the pparent places aR taken from the Nautical 
Alrnan cs except m a few instances m 1 h ~ c h  the Nauhcal Almanac me n places have dflered to the amount of one tenth of a 
second OF tune f om the Mad as Catalogue in whi h oase the Starrr so differing have been conslde ed inelig~ble for the d~termi 
lation of Clock Erio s The Transit Clook dmng the period emb atled by these obserwtlons has t will be seen generally 
spe kl g gone well but m the few oases in 1 hrch ~rregularihea have ooourred the pract Ge observed-of not trushng it for a 

pe lod of inore than two or three houra has gone far to render ih irregulant~es urumportant The two t anmt observers each 
Jiffe f om one another and my elf m the eshmat on of the tlme at whi h a Star transits the largest amount for Equator a1 
Stnrs not exceedng foul tenths of n second of tune I ha e reason however to belleve that these amounts- personal equations 

-are not invar able and that the allowance which would be proper m the oase of equato la1 Stars would not apply to Stnrs 

s~tuated near to the Pole I am not at present prepared 1~1th a good serles of observahons to substantiate h opinion but 
nevertheless feel considerable confidence m statmg such to be the f ct 

A d wh t furtl t d m tendly t p pl th q k th t th t wh h m ght b du t an b at n f the 9 
M t t h t w h h p p l y  tt h t th b h n  f a f i  d81a 



AT M4DRA9 IN THE INTERV4L 1838-1847 ( xv 

El 

+ 175 
+I95 
+I44 
+I80 
+I87 
+lV 
+I87 
+lBO + 162 
f IS6 
$ 149 

TRANSIT 

1838 

May 20 
21 
22 
23 
24 
26 
26 
27 
28 
81 

June 1 
2 
3 
8 
9 
10 
12 
13 
14 
16 
16 
18 
19 
20 
21 
22 
23 
a4 
25 
26 
27 
28 

July 2 
3 
4 
5 
8 
7 
8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
20 

21 
23 
24 
25 
26 
27 
28 
29 
31 

1 Aug 1 

1838 

Jan 4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
27 
26 
29 
30 
31 

Feb 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
I8 
19 
20 
21 
24 
26 
26 
27 
28 

Mar 3 
4 
6 
6 
7 
8 
9 

Put Lack 
+ 120 
+126 + 1 dl 
+141 
$130 
+I16 
3 . 1 4 6  
+ 1 1 3  
+I41 
+I48 
4-100 
+160 
+ 133 + 112 
3- 146 + 1 50 
+ 1'13 + 1 38 
-i- 139 
i- 146 + 1 36 + 1 32 
+ 1 66 
+I71 
4 - 1 4 4  
4-160 
+I66 
+I66 
3.140 
4- 1 a9 
+I50 
+I63 
4- 162 
$. 1 6 4  
+ 1 96 
4- 168 
I- 1 97 
I-217 

2 04 
+is6 
+l7l + 180 
Put back 

1838 

Bug 2 
3 
4 
8 
9 
10 
14 
15 
16 
20 
28 
29 
30 
31 

Sept 1 
2 
3 
4 
6 
6 
7 
8 
9 
11 
12 
13 
18 
10 
25 
26 
27 
28 
29 
30 

Oct 1 
2 
3 
4 
7 
9 
10 
11 
12 
13 
20 
22 
23 
24 
26 
26 

NQV 1 
a 
3 
14 
16 
18 
19 
21 
22 
23 

CLOCK 

one m ~ n  

ono mlcr 

a 

+ 104 + 121 
+ 114 
f 129 
4- 0 95 
+090 + 112 
+094 + 121 
f 119 
+ 130 
+ld3 
+lo6 
fO99 
4-131 + 112 
+I24 
+111 
f133 
$106 
f 112 
1-099 + 131 
fO90 
f 141 
+ 136 
f 1 42 + 127 + 1 50 + 1 67 
$172 + 1 24 + 148 
+ill 
4-141 
f 1211 
3.162 
+la2 
f 188 
$129 
3.145 
+ I  6 
4-132 
+I44 
$.X62 
$ 1 1 1  
4-150 
f 124 
$ 1 2 2  
4- 131 
Put baclr 

B 

- 0 47 
$025 
+ O  8 
+ 0 7 2  
3.105 
+I38 
+146 
+I61 
-1-128 
f 126 
+I31 
f179 
+I70 
4-175 
Stopt i w ndl g 
+201 + 169 
4-158 + 1 70 + 1 92 
4- 1 4 6  
-005 
-1-006 
-1- 0 24 
+027 
4-059 
4-083 
-040 
-197 
-012 
T p t i l w n d  g 
-052 
+090 
+ 0 4 4  
4-016 
3.020 
$029 
4-028 - 0 33 
-028 
-037 
-037 
-035 
t o 5 6  
4- 070 
fO71 
Stopt four seconds 
--0 66 
- 0 6 0  
- 2 00 
-2 78 
C1 aned the Clock 
- I 72 
-116 
-125 
-087 
-080 
-070 
-061 

f 2 10 
+209 
+22O 
+ 2 26 + 2 01 

onc nnn 
3. 133 + 190 
$ 170 + 173 
f 170 + 185 + 143 + 186 + 172 

DAILY RATE os THC 

the Clock 

1838 

Mar 10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Aprll 1 
2 
8 
4 
5 
6 
'7 
8 
9 
10 
11 
12 
13 
16 
16 
17 
18 
19 
20 
21 
23 
21 
26 
27 
28 
29 

s 

-049 
-061 
-054 
-088 
-069 
-093 
-0 61 
-086 
-085 
-089 
-139 
- 1 5 5  
-039 
-081 
-081 
-036 
-048 
-041 
-040 
-065 
-0 42 
-140 - 1 26 
-133 
-119 
-102 
-114 
-108 
-118 
-096 
-108 
-084 
-134 
-126 - 1 18 
-123 
-104 - 1 12 
-0 91 
- 0 8 6  
-067 
-06'7 
- 0 83 
-082 
- 0 88 - 0 77 
-094 
Cleaned 

May 6 
7 
9 
10 
11 
12 
13 
14 
16 
17 
18 

, 19 

+ii6 
+ll6 
+lo6 
+ 1 14 
+Ill 
to81 
+ 0 93 
t 116 
+ 0 8 6  + 100 
4- 115 
4- 119 



( xvl )  TRANSIT INSTRUMENT AND OBSERVATIONS 

DAILY RATE OF THE TRANSIT CLOCK (Con6onu d )  

s 

+ 0 84 
+ O r 6  
+ 0 80 

1839 

July 6 
10 
11 

+ 0 1 0  
--0 10 
-0 10 

1839 

Aprd 17 
18 
19 

1838 

No 24 
27 

Dec 1 
Stopt 4 m r indg 
+ 0 70 
+ 0 75 
+ 0 9 0  
+ 0 4 6  
+ 0 6 2  
+ 0 71 
+ O G O  
+OK0 
+066 
t o 7 7  
+ O 9 4  
$ 1 2 2  
+ l l O  
+ 0 6 0  
$ 0 7 3  
f o b 3  
+ I 1 6  
+ 0 G3 
+ 0 7 0  
+ 0 9 4  
-I- 1 0 8  + 0 86 + 1 0 0  

Stopt 151 i windy 
+ o 90 
+ o 5 4  
+ 0 10 

o 00 
+ 0 10 
-0 06 
+ 0 30 
C 0 10 
+ O l O  

o 00 
- 0 1 0  
-020  

0 00 
4- 0 10 
f O 1 0  
-1-020 
+ 0 1 0  
+ 0 3 0  + 0 10 
Btopt 10 ~nmndg 
-0  15 
- 0 0 5  
+ o 10 
4- 0 14 -- 0 06 
+ 0 10 
+ O l O  
-0 30 
-010  
-0 28 
+ O O ~  

13  
14 
16 
17 
18 
20 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Bug 2 
3 
6 
6 
7 
8 

11 
12 
14 
17 
22 
27 
29 

Sept 2 
3 
5 
6 
7 
21 
a2 
23 
24 
25 
26 
27 
28 
29 
30 

Oct 1 
2 
3 
4 
s 
6 
7 
8 
9 

10 
12 
13 
15 

B 

$ 2 0 3  
+ 1 9 5  
+ 1 9 5  

1839 

F b  14 
15 
16 

20 
23 
25 
26 
27 
28 
29 
30 

May 1 
2 
3 
4 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 
ao 
21 
22 
23 
24 
2Ei 
30 
31 

June 1 
4 
7 
8 
9 

11 
12 
13 
14 
16 
16 
17 
19 
21 
a2 
24 
26 
27 
28 
29 
30 

Jdy 4 
F, 

+ 2 2 9  + 2 25 
+ 2 2 7  

2 ' 

9 , 

10 
I 1  , 

12 
13 
14 

-0 10 
I'or ded 
+ 0 40 
+ 0 20 
+ 0 30 
+ 0 20 
+ O l O  
+ 0 15 + 0 30 
-010 
+ 0 20 
-0 10 
4- 0 20 
-010 
+ 0 07 
COO8 
-0 10 
$ 0 3 0  
$ 0 2 0  
f O 3 0  
4 - 0 0 1  
+ 0 3 0  
+ 0 6 0  
+ 0 40 + 0 20 
-I- 0 30 + 0 40 
t o 30 + 0 30 + o 20 
+ Q O 6  
4-030 
3 . 0 4 0  
t o 2 0  
4- 0 20 + o 30 
-001 
4- 0 09 
f 0 20 
-010  + 0 20 
4- 0 30 
-030  + 0 20 
$. 0 02 
+ 0 3 0  
+ O 2 0  
4-030 
+ o 1 2  + 0 3 2  
+ 0 3 1  
f 0 3 0  
4 - 0 4 0  
Stopt2 

4-212 
+ I 8 7  
+ I 9 0  
+ 1 6 2  
+ 1 8 6  
+ I 7 3  
+ 1 9 3  

17 
18 

19 
20 
21 

22 

onemn 

lnwinding 

+ 2 09 

Put b cl one mi 
+ a 0 4  
+ 2 26 I 
$233 

Stopt n windl 

-007  

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
28 
29 
31 

1839 
Jan 3 

4 
6 
6 
7 
8 

10 
11 
13 
16 
l o  
1'7 
18 

19 

20 21 
22 
23 
27 
28 
29 
30 
31 

Eeb 1 
2 
3 
4 
5 
6 

10 
11 
12 
13 

Put b ok one m n 
+ 1 95 
+ 1 85 
+ 2 06 
i- 1 9 7  + 2 44 
+a17 
+ 2 13 
+ 221  

Stopt 10 ln wi dg 
4-220 
+ 2 0 0  
+ 2 2 8  + 2 33 
+ 2 SO 

+ 2 36 
4 -234  
4-234 
+ 2 1 6  
+ 2 5 7  
4 - 1 9 5  
+ 2 28 
+ l a 2  
+ 2 16 
+ 2 2 1  
+ a 4 5  
4- 2 86 + 2 33 
Put back one mln ::::I 
+ 2 00 

Stop 15 ln w ndg 
+ 2 30 
+ 2 16 + 2 12 
+ I 9 1  + 1 9 9  + 220  
+are 
f 200  
+ 2 2 5  
+ 2 0 0  
3 .200  
4-203 + 1 9 8  
+ 2 1 6  
+ 2 1 7  

23 
24 
26 
26 
27 
28 

Mar 1 
2 
3 
4 
5 
6 

8 

11 
12 
13 
14 
16 
16 
17 
IS 
19 
20 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 

Aprll 1 
2 
3 
4 
5 
e 
7 
8 
9 

11 
13 
14 
16 
1s 

+ 2 94 
+ 2 8 1  
4-266 
4- 2 47 
+ 2 6 7  + 2 6 9  + 2 6 9  
$ 2 6 6  
$ 2 4 7  
+ 2 7 0  
$ 3 0 4  
+ 3 4 7  
+ 2 9 4  
$ 2 6 5  
4 - 2 6 3  
$ 2 6 1  
R g 1 tod 
+ 0 79 
+ 0 94 
+ 1 17 
+ 1 15 
+ I 3 7  
f 1 0 3  
+ 1 1 2  
$ 1 0 0  
-t- 1 00 + 0 77 
$ 0 6 1  + 0 73 
f 0 81 
+ 0 85 
4- 0 77 + 0 72 
$ 0 7 8  
f 0 78 
+ 0 8 6  
-I- 0 82 
+Of30 
$ 0 6 1  
+ 0 4 1  
$ 0 8 8  
t o 6 5  
+ O r 2  
$ 0 8 6  
$ 0 6 0  
+ 0 7 9  
+ 0 8 0  
+ 0 83 
+ 0 8 3  
t o e a  

th 01 k 



1839 

Oct 16 
17 
18 
19 
21 
22 
23 
24 
26 
26 
27 
28 
29 

No 15 
16 
18 
19 
20 
22 
23 
24 
26 
26 
27 
28 
29 
30 

Dcc 2 
3 
4 
8 
9 

10 
12 
13 
14 
16 
17 
18 
19 
20 
21 
23 
24 
26 
26 
27 
28 
29 
30 
31 

1840 
Jan 2 

3 
4 

5 
7  
8 
9 

11 

DAILY RATE OF THC  R RAN SIT CLOCK (Cmt nued)  

s 

0  00 
$ 0 2 8  
+ 0  68 
+ 040 
+ 0 2 7  
+ 0  20 
+ 027  
+ 040 
+ 040 
+ 0  38 
+ 029 
+ 0  60 
+ 0 3 6  
+ 070 
+ 0 6 3  
+ 0  67 
+ 0 2 1  + 0 33 + o 5s 
+ 0  50 
+ 0 00 
+ 0  98 
4- 0  60 + 0  63 
+ 0  82 
+ 0 7 4  + 0  95 + 0  90 
+O60 
+ 0 6 9  
4-042 
-1-018 
+ 0 6 8  + 0  80 
$ 0 3 1  + 0  20 + 0  10 
3-020  
4-030 
+ 0 4 0  + 0  22 
+ n o 2  
-1-030 
4- 0  36 
4- 030 
$ 0 2 0  + 0  22 
4-031 
3- 0  15 + 0  65 
+ 0 1 1  

+ 0  63 
4-034 
4-007 

s t p e  1 

+ 0 4 9  

1840 

May 30 
3 1  

J i l e  2 
3 
4 

6 
7 
8 
9 

10 
11 
16 
17 
IS 
2 0  

1840 

RI 16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

1840 

J I I  14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

r b  1  
2 
3 
4 

+ 0  41 
+ 0  48 
+ 0 2 6  
+ 0 5 4  
+ 0  38 
+ 0 4 7  
+ 0  22 
+ 0  22 
+ 0 3 1  
+ 0  50 
4-033 
+ 064  
$ 0 4 1  
i - 0 6 1  
+ 0 6 3  
+ 0 2 1  

+ 0 6 2  
+ 0 3 7  
$- 0  69 
f O 6 5  
+ 0 6 0  
+ 0 7 2  
4 0 7 3  + 066  + 0  73 + 0  82 + 0  79 
4- 0  75 + 1  18 
$ 1 0 1  + 0  80 
$ 0 7 6  + 0 89 
4 -089  
+ l o 2  
$ 0 8 7  
$ 0 8 2  
Clwk I 

llldrr 

i wl ll g 

+ 0 1 6  
-1-0641 
+ 0 5 9  

A1 1 1 
2 
3 
4 
6 

+ 0 3 3  
+ 0 7 8  
+ 0 6 7  
+ 0 7 8  
+ l o o  
4-095 
+ 0 8 P  
3 .094  
4-099 
4-080 
4-072 
$ 0 6 0  + 0 4 8  + 0  50 
+008 + 0 62 
4-044  + 0 56 + 0  33 
Stopt m wi d ~ n  
+O30 
+OtiO 
4-050 
4 -050  
+O60 
4-060  
+O50 
4- 041  
4-038 
+ 0 8 0  + 0  60 
+ 0 6 0  + 0 70 + 069  + 0  44 + 0 SO 

Clocl topt n w n d g  
+ 0 3 2  
f O 2 9  
- t -064 
+ 0 6 L  

27 
28 
30 

July 2 
3 
4 
Q 
8 

14 
1 G 
17 
18 
2 1 
22 
24 
26 
27 
28 
2 9 
3 0  
31 

Aug 1 
5 
7 

10 
15 
19 
20 
21 
22 
23 
24 
25 
20 
27 

22 
23 
24 
25 

26 

+ + 0  0  87 70 + 0 73 

6 
7 
8 
9 

10 
11 
13 
14 
15 
16 
17 
18 
19 
20 
21 
23 
24 
25 
2G 
30 

May 2 
4 
5 
7 
R 

13 
15 
16 
18 
19 
20 
21 
22 
23 
24 
26 

Ei 
6 
7 
8 
9 

10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 

Mar 1 
2 
3 
4 
6 
7 
8 
9 

10 
11 

28 29 
3 1 

26 27 
20 

+ 086  
$ 0 8 8  
+lo0 
+ O r 4  
+ 0 6 8  + 0 6 0  
$ 0 9 4  
+093 
+ 0 7 2  + 1 2 9  
+ l o 3  
$ 0 9 0  
4- 0 9 7  
$ 0 9 7  + 1  16 + 0  97 
i - 1 1 1  
+ I 1 2  + 1 53 + 1 Od 
-1 0  93  + 0  99 
+ 0 9 1  + 0  90 
-i- 0  74 + 0 76 
f O 8 9  
Stopt i w ~d ng 
+ 0 4 4  
f O 3 2  
+ 0 2 2  
+ 0 3 0  
4-025  
+ 0 2 2  
4-064 

12 
13 
15 

+ 0 3 4  
-1-063 
$ 0 42 





AT M4DRAS IN THE INTERVPL 1038-1847 ( XlX 

DAILY RATE OF THE TRANSIT CLOCK (Contzn e d )  

Jan 8 + 0 81 July 6 + 2 69 Oct 2 +282 
10 + 064 '7 $ 2 4 6  3 +291 
13 +OS6 4 + a 8 6  
14 +I10 5 + 2 7 4  
15 3-118 6 1.239 
17 + l o 8  12 + 2 1 7  7 4-261 
18 4- 114 17 + 064 13 4- 2 37 8 + 2 6 7  
19 + 081 14 f 2 41 9 4 - 2 4 1  
20 + 0 62 15 +237 10 f.279 
22 -1-101 16 -f- 263 11 4-283 
27 4- 107 20 $ 2 6 1  12 -1.245 
28 3.041 21 +261 13 -1.265 
29 +Or0 22 + a 1 7  14 $261 
31 +0?1 28 3.073 23 + 2 4 6  

Feb 1 + 0 43 15 Put b a d  two mln 
24 + 228 

4 +067 
16 + Z 9 7  

5 + 0 4 1  
25 Stopt in wrndlng 17 +2b6 

7 +043 26 +215 18 +270 
8 +066 27 + 188 19 $1 2 4 1  
9 $068 28 + 188 20 et( 2 42 
10 4 0 6 0  29 + 190 21 + 2 68 
11 $069 Aug 1 + 2 13 22 +268 
14 +068 2 +I43 26 -1-364 

15 fO72 4 +216 27 + 3 4 2  
16 + 0 73 6 3.248 28 + 8 58 
17 +037 '7' $ 2 6 5  29 + 3 04 

18 4-044 8 3 .287  30 -1-342 

19 $028 9 +263 Nov 1 + 3 70 
21 -1-030 10 +249 2 q-3'75 

22 + 0 40 11 4-233 3 + 3 8 3  
23 -1-003 12 +]91 4 +368 

24 + 0 33 13 3.148 I regulat d tho Clock 
25 4-039 14 +. 1 19 13 -248  
26 4- 0 13 16 3.162 16 -1 87 
28 + 0 18 16 LJ- 1 16 17' -208  

Mar 2 +017 21 Put back 0110 m111 18 -103 
3 + 0 1 2  20 + 1 02 1Q -209 
4 +066 31 $138 20 - 7 3  
6 
7 
9 

10 
15 
16 
17 
I8 
19 
23 
23 
24 
26 
29 
30 

Aprd I 
2 
4 
5 
6 
7 
8 
9 

+031 
+ o a s  
+031 
9- 0 54 
f 0 38 
f 041 
+ 0 41 
+036 
0 75 

+068 
-4- 0 26 
$. 0 63 
+ o ti2 
+081 
+030 
I 0 61 
fO60 
$-026 
+025 
+018 
f012 
+ 0 5 3  
+015 

30 
June 1 

4 
6 
8 
9 
10 
11 
12 
13 
14 
16 
21 
22 
23 
24 
25 
27 
29 
30 

July 1 
4 

4- 160 
-I- 142 
+I37 
+ 1 4 2  
t161 
t 1 6 9  
+I47 
+A81 
+I84 
+I92 
$ 1 8 2  
+lti8 
+ 155 
-I- 2 09 
3- 2 04 
d- 2 14 
-1-189 
-f. 189 
4- 243 
-t- 241 
4- 2 85 
4 -246  

Sept 1 
a 
4 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
21 
22 
23 
27 
28 
30 

Oct 1 

+ O 80 
+o68 
+118 
+ 1 6 7  
+I71 
+I87 
+ 185 
+ 2 2 2  
3. 2 32 + 2 16 
$201 
4-210  + a a7 
+ a 0 6  
-f. 2 45 
4-270 
4-266 
4- 2 72 
4-27'7 
$310 

3 26 
-k 3 43 + 3 06 

21 - 1 93 
a2 
23 
26 
27 
2D 
30 

Dec 2 
3 
5 
6 
7 
8 
9 

12 
13 
14 
16 

-8 82 
--I 52 - 1 85 - 1 3 2  - 1 85 
-162 - 1 70 
- 1 4 2  
-094 
-134 
-131 
-148 
-113 
-154 
- 1 6 6  - 1 06 
-0 81 

Clcnned tl e Cloclc 



ox) TRANSIT INSTRUMEN1 AND OI33CRVATIONS 

1842 

Dec 26 
27 
28 
29 
30 

1843 
Jan 3 

4 
5 
6 
7 
9 
11 
12 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 

Eeb 1 
2 
3 
4  
6 

8 

7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
27 
18 
19 
a0 
a1 
22 
23 
24 
25 
26 
27 
20 

Mar 2  
3 
4 
5 

DAILY RATE OF TIIE T R ~ B I T  CLOCK (Con6 91ue b )  

+ 2 23 
+ 2 18 
f 2 1 5  
+ 2 12 
3 . 2 1 6  

+ 2 0 9  
+ a 2 6  
+ a 2 6  

8 

+340 
$ 3 7 5  
+ 3 48 
+ S 49 
+ 3 82 
4-34.3 
+ 3 2  
+ 328 + 3 61 

+ 2 2 7  
$ 2 3 8  
3 - 2 5  
+ 2 6 4  
$ 2 4 3  
4- 2 68 
$ 2 6 1  
+ 2 7  + 2 48 
4- 2 68 
4- 2 6 7  + 2 6 2  + 2 66 
+ 2 4 5  
3.2 74 
3 . 2 6 6  
+ 2 6 4  + 263 
+ 2 5 9  
+ 284  
+ 2 6 2  
+266 
+ 2 6 9  
+ 2 4 7  

I? t back 

1843 

May10 
11 
12 
13 
15 
16 
17 
18 
19 

1843 

Mar 6 
7 
8  
9 
10 
11 
12 
15 
17 

1843 

A 9 
12 
11 
17 
18 
19 
20 
23 
25 

8 

+- 3 38 
f 2 9 6  
$ 3 0 0  
+ 3 0 6  
+ 3 14 
+ 3 1 6  + 3 34 
-f- 2 49 
+ 3 29 

9 

-260 
- 2 2 0  - G7 
- 80 
- 2  41 
-278  
- 2  82 - 2 79 
- 2  8 

two 
+ l a 9  
4-267 
+246 
$ 2 6 4  
+ 2 0 4  
+261 
4 - 2 7 2  
4 - 2 6 9  
+ 2 6 0  
4 - 2 5  
f 2 6 9  
+ 2 8 4  
4 - 2 6 6  
+ 2 6 0  
4 - 2 7 9  + 2 79 
i- 2 74 
-t- a ?a 
+ a 7 4  
f 2  73 
f 2 8 9  
4- 2 88 
+ a 9 5  
$ -a93  
4-288 
i - 2 8 2  

l B  
19 
20 
21 
22 
23 
24 
a5 
26 
27 
28 
29 
30 
31 

April 1  
3 
4 
6 
0 
'7 
8 
9 
10 
11 
12 

Tbe Clock 1 ad st01 t 1 y rcnsoli 3 . 3 5 9  
+ 3 4 9  
3. 3 63 
+368 + 3 58. + 3 8G 
t 3 88 
Put back two inin 
+ 3 6'7 
+ 363 
+ 3 70 
+ 3 60 
+ 3 6s 
+ 3 83 
+ 3 85 
$ 3 8 4  
-1-348 
+ 3 4 9  
$ 3 3 3  
4-335 
f 3 6 O  
+366 
+ 417 
+ 4 4 6  
+ 3 6 4  

13 
14 
15 
16 
17 
18 

19 

20 
21 
22 
23 
24 
26 
26 
27 
25 
29 
30 

May 2 
3 
4 
6 
6 
7 
9 

26 
28 
30 
31 

Sept 1 

3 
4 
6 
6 
7 

ot a splde~  

24 
25 
29 
30 
31 

2 
3 

4 
6 
7 
8 
9 
10 
13 
16 
16 
17 
20 
21 
2' 
2d 
26 
27 
28 
29 
30 

July 1 
6 
8 
10 
11 
13 
14 
21 
22 

26 

a7 
29 
21 

A U ~  a 
3 
6 

f 3 69 
$ 3 8 9 -  + d96 
-I- 3 62 + 386 
t 4 46 

Woulld up nnd put rt 
b GI t ~ o m 1 1  ute8 + 349 
+ 3 3 0  + 289 
4- 326 + 301  
+ 2 88 + 3 23 
+ 3 1 8  
+ 9 27 
- f -335 
-I- 3 4 8  
+ 346 
$368 
$396 
$ 3 6 4  
$ 3 7 8  
$ 3 4 5  
$ 3 5 6  

-2tl 
--A 8 - 8 
- 2 5 0  
A h  cel l l ~ e  Clock 
two tnii~utcs 

-300 
- 2 6 3  
- 2 7 4  
- 2 1 6  - 65 

11 VI y ~ o t  1 1 1 ~  dc 
4- 3 6 7  
+ 3 22 + 3 44 
j - 3 5 0  
+ 323 
+ a 34 
+ J 3 0  
l ul  ba k tllrcc n III  

$3'75 
+ 3 3 2  
+320 
ti368 
+d30 
+ S O 2  
+ 3 01 
+ 2 0 9  
+ 3 3 3  
+ 287 
+ 2 6 1  + 2 G3 + 2 6 5  + 2 64 
f S OG + 3 68 
+ 3 O l  + 5 14 + 3 07 
+ 3 47 
+ 2 8 5  
+ 2 5 4  
4- 286 
4-277 
i - 2 9 2  
$307 
4 - 3 1 4 1  
4- 3 30 

Woundupandl ut lt 
back th CL iu l~lute~ 

t 4 1 5  
-I- 862 
4 -382  + 3 48 
+378 
+ a 9 2  

24 
26 
26 
27 
28 
29 
30 

Oot 1 
2 
3 
4 
5 
7 

Cleatled 

6 1 + 3 9 2  

Fon ld the Clock stopt regu 
1 ted 

- 1  37 
- 1  70 
-185 
-184 
- 1 6 J  
- 1 3 4  
-128  
- 1 06 
-1.31 
- 1 3 6  
- 1 8 1  
- 1 4 6  
--094 
tllo Cloclc 

Rcmov~ 1 n 1 d r f o a the 111 
sldcol tl 

3 
10 
12 
13 
14 
I S  
1I) 
20 
21 
21 
13  

2 
3 
4 
6 
6 
7 
8 
9 

12 
16 
16 

Clu k 
- 1 4 (  
- 1 6 0  - 1 
- 2 5 4  
-24r 
- 2  0 - 44 - r 0  
- 2 J O  
- 1 9 
-19r 

4 - 6 1 7  
+ a 7 9  
+ f i g 4  
+ 6 ~ 2  

I regulnt~ 1 the Cloclr 
$ 0 7 7  
+ 0 7 6  
+ 0 8 4  
+ 1 3 3  
+ 0 90 
f 0 78 



No 17 
18 
19 
20 
23 
24 
25 
26 
27 
28 
29 
80 

Deo 6 
8 
9 
10 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
26 
27 
28 
29 
30 
31 

1844 
Jan 2 

3 
4 
ti 
6 
7 
8 
9 
10 
11 
12 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 

1844 

June 10 
12 
13 
14 
16 
18 
19 
2 0 
2 2 
23 
26 
26 
27 
28 
20 

July 3 
4 
5 
G 
8 
D 
11 
I ti 
16 
19 
2 0 
21 
23 
24 
26 
a7 
3 0 
3 1 

Aug 1 
a 
3 
4 
6 
6 
7 
8 
9 
10 
12 
13 
14 
16 
17 
18 
19 
20 

22 

24 
28 
30 

Sept 6 
G 
7 

8 

1844 

Feb 1 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 

Mar 1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 

14 

16 
16 
17 
18 
10 
20 
21 
22 
a3 
24 
25 
26 
27 
28 
29 
30 
31 

-I- 1 20 
4- 100 
to96 
+ 1 07 
+ 100 
+096 
+ 063 
$ 0 88 
-4 0 35 
+ 0 33 
$. 0 29 
4- 0 45 + 0 29 
t o 8 0  
$093 
$086 
4-086 
t o 8 8  
cf-080 
4- 063 
4- 0 62 + 0 48 
4- 0 28 
4- 0 33 
-4018 
4-001 
+018 
.E 0 27 
$012 - 0 09 
$ 0 12 
4- 0 07 
-0 08 
+004 

-1. 0 09 
1.008 
+006 
-011 
i-002 
-002 
-006 
+002 
-003 
-1-001 
4-010 
4- 0 09 

' + 0 28 + 0 32 
4- 044 
4-026 
4- 0 30 
4-019 
$1 0 16 + 0 03 
$. 0 13 
3. 0 14 
-I- 0 14 
$021 
-I- 0 44 
cf. 0 73 

- 0 33 - 0 16 - 0 25 - 0 26 
-022 
-0 01 
-0 06 
-0 08 
- 0  21 
+ 0 16 
-0 08 
f 0 02 
-0 05 
-0 02 
+ 021 
+ 0 12 
4- 001 
3- 0 09 + 0 24 
-0 13 
-1- 0 27 
4- 0 03 
-0 41 
-0 09 
- 0  16 + 006 + 0 33 
4- 0 39 
4- 04G + 0 43 
S 067 
-I- 080 
4- 0 67 + 0 78 
-I- 089 
4- 1 07 
4- 1 00 
4- 1 09 + OD0 + 001 + 042 
4- 076 
3- 0 83 

04b 
4- 042 
4- 0 7 1  
4- 0 4 0  
4- 0 72 
3. 0 62 
-b 070 
I- 0 0 2  
Stopt n 

8 

+ 0 63 
3.092 
+ l o o  
3.112 
-1.103 
+095 
S l O 5 .  
+096 
3.094 
4-080 
4-043 
+062 
4- 041 
-1- 030 
3. 0 18 
4- 006 
- 0  01 
4-016 
-I- 009 
t 001 
-f. 0 04 + 0 03 
-I- 0 02 
-028 
-010 
- 0 02 + 019 
$. 0 21 
f 0 08 
3.025 
4-036 
4-024 
+064 
+047 
+044 
$.04!! 
3.042 
-b 037 
$ I 0 2 8  
4- 0 18 
$. 0 29 

\Yo nd up 

few 
in windii~l 

-+ 0 30 
3. 0 76 + 1 27 
4- 1 ae + 1 60 + 130 
4- 1413 

the Clock 

1844 

Aprll 2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
10 
2 0 
2 1 
22 
23 
24 
26 
26 
27 
25 
29 
30 

May 1 
a 
3 
4 
5 
6 
10 
11 
12 
la 
14 
16 
16 

and 1 ut baclc 1 mln 
+036 
+ 022 
$ 0 69 
-I-060 
-I- 061 
+ 0 5 Q  
3. 071 + 104 + 007 
4- 068 + 068 
-I- 089 
.I. 0 78 
-1. 0 77 
-k 0 96 
4- 0 82 + 0 82 

17 
18 
19 
22 
23 
24 
26 
26 
2 Q 
3 0 
3 I 

June 2 
3 
4 
6 
6 
7 
8 
9 



( XXll  ) TRANSIT INSTRUMENT AND OBSERVATIONS 

DAILY RATE OF THE TRANSIT CLOCK (CO tznued) 



AT M4DRAS IN THE INTERVAL 1838-1847 ( x ~ )  

DAILY RATE OF THE TRANSIT CLOCK (Conttnued) 

1846 

May 13 
14 
16 
17 

18 
19 
20 
24 
25 
26 
27 
28 
29 
30 

July 1 
2 
3 
4 
5 
6 
7 
8  

8 

+ 0 91 
f O 9 0  + 1 4 0  

Bug I"'" 28 1 -2 a 26 1 
29 -2 3s 

Put forward two m nutes 

The 011 on the c pement np 
pearlng to be th ck I caused 

4- 1 3 9  
Stopt ln w~ndmg 
+ 0 83 
+ 0 7 7  
$ O 77 
4- 0 97 + 0 66 + 0 89 
+ O E i l  + 0 98 
$ 0 52 
+ 0 7 
+ 0 6 4  
+ 0 6 5  
f O 5 5  
+ 0 7 1  
4-072 
+ 0 7 2  
4 -091  

000 
-003  
-0 18 
-0 16 - 0 16 
-004 
-004 
-0 06 
- 0 3  
-0116 
d o 6 0  - 
-036 
-028 
-008  
-009 
-004 
-017  
-001 
I - 0 3 3  
+ 0 2 4  
4 -017  
4-072 
+ 0 3 7  + 0 4 8  
+ 0 8  
S O 7 1  
+ 0 8 0  
+ 0 8 8  
+ 0 6 7  
+ 0 4 3  
4-060 + o 47 + 0 53 + o 93 + 1 4 2  + 1 0 8  + 0 73 

24 
25 
26 
28 
29 
30 

Oct 1 
2 
8 
5 
6 
7 
8 
9 

10 
11 
12 
17 
18 
20 
21 
22 

26 
Put 

a 

-080 
-065 
-0 71 

18 
1 9  
20 
21 
22 
23 
24 
26 
26 
27 
28 

a 
3 
4 
6  
6 
7  
8  
9 
10 
11 
19 
13 
14 
16 
10 
17 
18 
19 
ao 
21 
22 
28 
24 
25 
26 
27 

- 1 7 0  
- 1 7 3  
-181  
-170 
- 1 8 7  
- 1 0  
- 1 8 6  
-181  
-172  
- 1 6 3  
-176 
-178  
-160 
-163  
-169  
- 1 7 7  
-164  
-142 
-164 
-160  
-157  
- 1 4 1  

1::: 1 
-1 66 

forward one mlnute 

Put forward one in~nute 

cleaned the Clock 
12 
14 
16 
17 
18 
21 
22 
24 
25 
26 
27 
30 
31 

Aug 1  
2  
5 
6 
7 
8 
9 

12 
18 
14 
16 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

- 0 92 
-081 
-076 
-069 
-066 
-080 
-0 96 
-076 
-077 
-057 
-033  
-036 
$ 0 4 6  
4-038 
4-061 
$ 0 4 0  
4-066 
+Ole 
4-008 
-0 15 

1846 

Jan 22 
23 
24 

1846 

N o v 8  
9 

10 
31  

sept 1 
2 
3 
4 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
17  
18 
19 
20 
21 

11 
12 
13 
14 
17 
18 
19 
21 
22 

to be 

- 2 5 5  
-2 3  
-223  
-255  
-247  
-2 39 
-2 26 
-211  
-2 26 
-2 26 
-2 32 
-2 62 
-270  
-2 43 
-240 
- 2 8 7  
-203  
-240 
- 2 4 1  
- a 7 5  
-2 40 
-2 36 
-233 
- 2  63 
-2 23 
-2 36 
-2 52 
-2 62 
-2 52 
-2 52 
--a 34 
-2  45 
-2 34 
-2 26 

25 
26 
27 
28 
29 
31 

r e b  1  
2 
3 
4 
6 
6 

10 
11 
12 
13  
14 
16 
X G  
1'7 

-;28 
- 2 1 1  
-238  

-234 
-2  21 
-249 
-218  - 26 
-195  
-182  
-191  
-209  
-2  10 
-202  
-209  
-2 09 - 1 9 5  
- 1 7 7  
-182  
- 1 7 1  
-171  - 1 9 3  
-119  

TI e Catgut by wh ch the we~ght 
was suspended broke 

- 0 6 3  
-064  
- 0 7 3  
- 0 8 1  - 1 04 
-079  
-0 91 
-088 
--0 82 

27 
28 
30 
81 

NOV 1 
2 
3 
4 
6 
6 
7 

16 
17 
18 
19 
21 
22 
24 
25 
28 
27 
28 
29 
30 

Deo 1 
6 
6 
9 

- 1 5 7  - 1 5 5  - 1 7 8  
-196  - 1 6 2  
- m a  
-164  
-186 
-212  
-174  
- 2 0 7  

-0 51 
-092  
- 0 9 9  
-082  
- 0 8 5  
-0  98 
-086  
-0  88 
-0  93 
- 1 2 3  
-0 88 
-109 
- 1 3 1  -- l a 0  
-066 
-084  
-066  

Tlla Clook welgllt become en 
tangled by a lrnot wh c11 Iiad 
been tied on t1.1~ 10th Novem 
ber 

24 
29 
30 
81 

1846 
Jan 2 

3 
4 
6 
9 

10 
11 
12 
13  
14 
16 
16 
17 
18 
19 
20 
21 

-0 84 
-016  
- 0 2 1  
-0 17 

- 0 29 
- 0 2 9  
--a32 
+ O O Q  
+ 0 8 8  
+ 0 0 7  
- 0 8 4  
-056 
-064  
-066 
-079 
-073  
-071  
-1o.a 
-0 93 
-069  
- 0 7 7  



( XXlV > TRANSIT INSTRUMENT AND OBSERVATIONS 

8 

- 106 
-024 
-022 
-0 16 
-027 
-0 25 
-0 23 
-0 80 
-0 86 
-0 94 
-0 88 
-0 66 

-007 
-003 
f018 
-035 
-015 
-008 
+ 0 04 
-019 
+ 0 12 
+ 0 03 
-011 
-0 34 
-031 
-0 49 
-047 
-0 68 - 0 46 
-066 
-0 71 - 0 49 
-0 67 
-049 
-0 67 
-0 59 
-087 
-084 
-094 
-111 
--ON 
-115 
-098 
-095 
--072 
-0 86 
- 0  80 - 0 76 
-0 68 
-082 
-078 
-0 62 
-070 
-0 72 
-0 42 
-021 
4- 0 14 
4 0  08 
- 0 3 9  
-020 

1846 

Dec 2 
8 
9 
10 
11 
12 
14 
18 
19 
21 
22 
27 

1847 
J n  6 

6 
7 
8 
9 
11 
12 
13 
14 
15 
16 
18 
19 
20 
21 
22 
23 
26 
26 
27 
28 
29 
30 
31 

r e b  1 
2 
3 
4 
5 
6 
9 

11 
12 
13 
15 
16 
17 
18 
19 
20 
22 
23 
24 
25 
26 
27 

Mor 2 
3 

DAILY RATE 0s THE TRANSIT CLOCK (Cm1znued) 

8 

- ' l2 
-136 - 122 - 117 
-123 
-103 
-131 
-134 
-138 
-133 
- 1 1 1  
-1124 
-1 33 - 132 
-1 49 
-1 39 
-105 
-1 17 
-1 1 33 
-160 
- 1 30 - 128 - 2 26 
-129 
-1 41 
-128 
-1 120 
-112 
-100 
-097 
-077 
-067 
-086 
-088 
-0 93 
-084 
-093 
-127 - 152 
-161 - 148 - 1 30 
-148 
-180 
-2 00 
-0 95 
-082 
-096 
-090 
-088 
-088 

Cloclt stopt 
-0 68 

1846 

29 
31 

Sept 3 
4 
5 
6 
7 
8 
10 
11 
12 
14 
15 
16 
17 
18 
21 
22 
23 
a4 
25 
26 
28 
29 
30 

Oct 2 
3 
6 
7 
8 
9 
10 
13 
14 
16 
16 
23 
24 
26 
27 
28 
29 
30 
31 

NOV 2 
3 
4 
6 
6 
7 

11 

1846 

Mar 28 
29 
30 
31 

Apld 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

May 1 
2 
3 
4 
5 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
19 
20 
21 
22 
24 

3- 0 73 
+049 
4- 0 78 
3. 0 65 
f 0 28 
fO51 
+049 
+035 
4-038 
+036 
4-050 
+046 
+041 
4-053 
i-026 + 038 
4-049 
4- 076 
4-114 
4- 0 84 
4-07? 
4- 0 49 
4- 0 53 
t o 4 4  + 0 28 
4- 0 22 
4- 0 38 
4- 0 07 
4- 0 16 
-I-015 
4-019 
4- 0 17 
-I- 0 60 
4- 0 20 
+030 
$.a34 
+037 
+060 
-021 
-028 
-010 + 0 09 
-006 
-0 23 
4- 0 10 
-0 la 
-0 16 
4- 0 22 
4-021 
+041 
+015 
4- 0 17 
4- 0 27 

1846 s 

27 
28 
29 
81 

June 1 
8 
4 
5 

The Clock 
to the esc 

June 7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
30 

July 2 
3 
4 
5 
6 
8 
9 
10 
13 
14 
20 
27 
28 
29 
30 
31 

Bug 1 
2 
3 
5 
6 
10 
11 
12 
13 
15 
17 
18 

12 
14 
17 
19 
20 
28 
SO 

Dea 1 

+038 
f023 
4-066 
+056 

. f 0 39 
-F03Z 
4-061 
+060 

19 
20 
21 
22 
24 
26 
26 
27 

-065 
-0 70 - 145 
-185 - 173 - 1  29 
--1601 , - 1  14 

stopped rpplled od 
pement 
- 1 5  
-109 
-100 
-148 
-127 
-094 - 0 82 
-076 
-046 
-057 
-0 61 
-0 63 
-07'7 
-0 90 
-0 82 - 0 89 
-0 85 - 0 69 
- 0 70 
Stopt n w~ndlilg 
-064 
-098I 
-107 
Forwa ded 
-123 
-117 
-084 
-103 
-108 
-083 
-084 
-0 65 
-064 
-086 
-096 - 120 
-111 - 163 
-148 
-114 
-141, 
-107 
-128 
-107 
-086 
- 078  
-081  
-073 
-091 
-089 
-1 05 
Forw 

2 mins 

rded 1 mm 
-116 - 1 08 
-110 
- 143 - 138 



DAILY RATE os THE TRANSIT CLOCK (Cmt med) 

1847 

June 12 
14 
16 
19 

J U ~ Y  a 
6 
7 
8 
9 
ro 
14 
16 
20 
21 
22 
6 

, 10 
11 
12 
13 
16 
17 
18 
20 
21 
23 
24 
25 
26 

s e p t  3 
8 
9 

11 
13 
15 
17 
18 
20 

1841 

Mar 4 
6 
6 
8 
9 

10 
11 
12 
13 
16 
17 
IS 
19 
25 
24 
25 
26 
27 
28 
29 
30 
31 

Apr 1 1 
2  
3 
b 
6 
7 
8 
9 

10 
12 
13 
14 
19 
a0 
21 
22 

1847 

Aprll 28 
24 
26 
26 
27 
28 
29 
30 

May 1 
3 
4 
5 
6 
7 
8 

10 
11 
12 
13 
14 
15 
17 
IS 
19 
20 
21 
2 
23 
25 
26 
31 

June 1  
2 
3 
7 
8 
9 

11 

8 

+ o 05 
-003 
+ O l 2  
-001 
$ 0 1 6  
+ 0 16 
+ O l O  
+ 0 16 
+ 0 1 8  
+ o 26 
+ 0 17 + 0 12 
+O22 
4- 0 37 
+ 0 S4 
4 - 0 6 7  
4- 0 86 
+081 + 0 58 
4- 077 
+On + 0 96 
i- 0 76 
+ 0 9 1  
f 0 7 0  
$ 0 7 8  
$ 0 7 2  
+ 0 8 3  
4 - 0 3  
+ o W o  + 100  
+ 0 4 7  
+OGl 
-I-060 
4 - 0 4 9  
+ 0 44 
3 .049  
f 0 44 

8 

-I- 0 34 + 0 69 
+ 0 23 + 0 64 
+ 0 1 9  
f 0 1 8  
f 0 03 
4 - 0 0 1  
+ O l e  
$ 0 0 9  
COOS 
+ 0 1 9  
4 -003  
- b o o 9  
$ 0 0 4  
+ 0 2 0  
-t 011 
- 0  17 
4- 0 02 + 0 16 
4 - 0 1 8  
- 0 0 3  
- 0  08 
4- 007 
4- 0 1 0  
000 

$ 0 2 8  - 0 05 
- 006  
-0  oa 
d-002  
- 0 08 
- 0 1 0  
- 0 0 6  
- 0 0 3  
- 0 1 3  
- 0 0 2  
- 032  

8 

- 0 25 
-026 
-0 42 
-0 18 - o 4 4  
-045  
- 0 0 4  
+010 
-012  
+ o 01 
-1-00 
4- 0 35 
-0 48 
-030  
+ 0 34 
f 0 7 5  
$ 0 94 
+ l o 3  
+ 0 8 0  
3 . 0 4 4  
+ 0 4 8  
-1- 0 64 
i- 0 50 
4- 0 7 6  
-I-071 
1. 0 92 
f 0 77 
3. 0 76 
I- 0 71 
+ 1 0 1  
3 . 0 8 6  
4 - 0 3 7  
4-063  
f 0 96 
4-090 
4- 0 3 0  
+of51 
4- 0 SO 

1847 

Sept  a1 
22 
26 
27 

O L ~  a 
4 
5 
6 
7 
€4 
9 

11 

12 

16 
18 
19 
20 
21 
22 
23 
20 
37 
28 
29 

Nov 5 
G 
7 
8 
9 

10 
11 
13 
16 
18 
19 
20 

B 

+ 066 
+ 0 8 3  
$ 1 1 9  
+ 1 16 
+ 126 
-1-126 
f 1 0 9  
+ I 3 2  
f 2 3 9  
+ 2 2 6  
+ 2 8 8  
+ 2 6 2  

P u t  back one min 
+ 2 36 
+ 233 
+ 2 7 1  + 2 40 
$ 2 2 3  
+ 260  
f 261 + 2 60 
+ 2 39 
+ 2 72 
+ 2 2 9  
f 2 44 
+260 
+ 2 7 2  
+ 2 3 8  
4-242 
+ 2 7 5  
+ 2 6 4  
+ 2 4 8  + 2 80 
3.274 
4-250 
+ a GO 



METEOROLOGICAL INSTRUMENTS EMPLOYED 

AT page 34 Vol IV of the Madrae Results I have given an account of the measures adopted fol obtaining a knonledge 
of the err0 of the Barometer employed wheie ~t appears that the correction subsequent to tbc 10th May 1837 vas that lue 
to caplllaiy act on only i -+ 051 Inch Tl i~ Barometer conhnued to be employed untll the no ulng of the 5th .Tulle 

1842 \ he1 sudden fall occurred to the amount of two tenths of an inch whlch was not confirmed by nlotler Baiomcter 
I it1 whlcl I o cas onally had been accustomed to compare it continu1 g to vatcl the two Barometers t l i~ d ffe~ercnce l ad 

g~ dually erea ed dunng the d y nd on examinat on lt turned out tl at the glas oister 1 ad c acked by reason of tl hot 
la d n d tl creby llowl g one  of tl e Merc y to escape 0 the 7th June 1842 I availed myself of the loan of an ea 

c llent Bs ornetel by Gary hich o be g compared 1 ~ t h  the Stai da d Barometer t tl e M gnet~c Obse~ ntory a1 pc~ i ed  to 

equire a or ec t~o  - 0 010 I n  t h ~  Barometer o tlnued to be employed intll the 17th June 1842 when I ucctcdcd n 
procu I Standard Barom ter by Newman-dl mete of tube 0 63 In  wlth gla s cistern & &c Th Barometer wl cl s 

m 11 ed Nemman No 49 then stood 010 lower thnn the Standard No 42 employed by Capt In Ludlom a1 the Magurt~c 
Ob e ato y and from oompa ison made on the 3d Decembe 1847 ~t appenred that tl e Observatory Barometer (No 49) stoo 1 
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3 7  
211 
0 8 8  
o a 
0 2 9  
036 
008 
0 UO 
029 

0 9 8 2  
6348 
51342 
6924 
5928 
5890 
6 8 0 3  
69 1% 
5 9 5 1  
59 40 
6 1 9 1  
6883 
8 9 1 0  
59'78 
6'793 
59 35 
68 83 
68 25 
51 18 

4 
5  
4 
2 
3 
3 
3 
5 
5 
3 
8 
2 
4 
4 
4 
4 
8 
4 
11 
9 
2 

5 
4  
3 
8 
5 
3 
7 
5 
4 
4 
4 
3 
5 
3 
5 
5 
4 
0 
5 
4 
b 
5 
5 
6 
5 
7 
5 
3 
2 
9 
4 
3 
4 
4 

6 
9 
6 
3 
7 
5 

11 
8 
5 
5 

11 
9 
4 
0 
10 
8 
11 

'7 
11 
10 
10 

8 
7 
7 
8 
10 

7 
8 
12 
12 
12 
12 
I1 
1 3  
12 
15 
14 

7 
11 
1" 
13 
13 
9 
7 
12 
12 
8  
13 

B 
6 
'7 
10 
12 
11 
14 

-183 
-0 62 
-0 51 
+O 71 
-0 56 
-1 59 
-0 1'7 
-0 84 
$0 01 
$174 
-108 
-0 06 
-050 
+15 
-0 G4 
$030 
-0 56 
+O 95 
-0 39 
4-0 11 
+O 7 

$133 
- 0 4 4  
+!I 18 
$ 0  4 
$0 1 
 SOL^ 
$ 0 1 6  
$1 23 
to70 
+Ill 
$0 1 
+I18 
4-0 61 
- 1 1  I 
t a g 8  

T O  00 
t120 
S i D 3  
+ O S 1  
$003 
fl03 
-1-1 01 
+I51 
-0 4" 
$ 0 9 8  
$122 
t.018 
$ 0 9 4  
3-148 
-003 

0 OO 
+O 41 
+0 40 

f05446 
55 60 
66 35 
57 33 
56 47 
54 48 
54 83 
55 54 
513 16 
5584 

1 3 2 2  
1 96 
1 34 
6 24 
0 75 
6 45 
7 3 1 .  
6 13 
505 
7 16 
7 48 

5 41 
3 D8 
4 59 
4 20 
3 87 
3 50 
2 a7 
2 11 
1 28 
1 40 
0 57 
126 
1 8 1  
1 80 
080 
0 08 

0 9 8 2  
1 0 1 7  
05959 
05899 
05960 
1 0 17 
1 1 0 2  
0 68 98 
05864 
1 0 0 5  
08028 
1 0 1 2  
05941 
6932 
58 83 
58 66 
57 84 
51 02 



XVlll  MURAL ClRCLC OBSCRVATIONS AT TIIL M A D W  OBSEBVA1Olt.Y IN THE YEARS 1843-1847 

* 

INDFX ~ R R O R .  OF TIIP S~URAL CIRCLE ( C ~ n t b t Z ~ d d )  

I d  C 

St by 

Y f  1 1847 1 I 1  I 
1847 ',,I I 1  C 

D f b y l l f l f g l ~ f l  C l l m  t 

I d  1 

: l b : ; f l ; b I D f f  

M y  3 
4 

5 6  
7 
8 
10 

11 12 
13 
14 
15 
17 
18 
19 
20 
21 
22 
25 
26 

JUI e 1 2 
3 9  
11 

1215 
18 

19 29 
July 5 0 

' 8 
9 18 

15 
19 
20 

2122 
9OAug 5 

9 
10 

1316 
17 
19 
20 
21 

23 25 
26 

Sept 7 8 
9 11 
17 
18 
20 

81 22 
24 
25 

27 30 
Octob r 4 

5 
8 

8 9 

-403 
$ 1 2 6  
fl13 
f211 
+l3k 
4-088 
+ ~ ~ c r  
+L25 
+316 
+ l  82 
-0 07 
+Og7 
+ O W  
+O(O 
-0 10 
+ 0 3 1  
fO37 
-0 04 
$078 
-074 
-0 86 
-068 
-0 01 
-0 34 
-1 43 
- 0 l f  
-048 
000 

S1.21. 

10 
Q 
7 
9 
8 
7 
10 
7 
9 
0 
8 
7 
7 
11 
10 
10 
u 
11 
5 
4 
6 
'7 
4 
4 
4 

lo 5 
7 
2 
12 
1 

3 
3 
10 
5 
5 
12 
13 
5 
13 
14 
11 

8 
11 

5  
9 
0 
8 
9 
4 
6 
12 

6 
7 

1 1 2  
C 

4 
8 
5 
3 
3 
o 
4 
5 
4 
3 
5 
4 
5 
5 
3 

5 
6 
15 
8 
0 
3 

9 

6 
5 
1 

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

+ O  5 0 4  
0 53 

5786  
6888 
5643  
5 5 0 8  
56 G 
6 0 6 4  

( 3 7 3  
55 75 
5743 
55 7 
5 7 1 0  
5 b 0 3  
8 0 1 3  
5 28 
55 27 
4 3  
64 67 
492 
5 1 1  
5 6 2  
65 31 
l id  65 
B4 59 
58 
B '70 

5f 4 
5 9 1 0  
5 5 0 9  

65 
5 24 
( 3 1  
Y9D 

6 3 5  
5 18 

5 1 7 9  
5497 
5 1 5  
5 0 8  
54 75 
54 87 
5 1  g2 
55 10 
5490 
5517 
54 81 
60 04 
6527 
5445 
55 02 
55 41 
55 56 
5508 
8488 
59 52 

0 t h  11 
15 
16 
18 
19 
20 
21 
2" 
25 
26 
28 
29 

N ) v  ~b 4 
5 
6 

7 8  
9 
10 
11 
13 
14 
15 
16 
18 
19 
20 
23 
24 
27 

to5432 
519 
5437 
543 
8411 
5 7 6  
581 
5502 
5 5 8 5  
5 05 
5 1 8  
55 58 
5 5 r 2  
56157 
5 78 
5 5  0 
5 5  40 

I.N 
63 30 
61:40 
5280 
59dO 
53 86 
298 
63 21. 
5311 
BJ 3 , ~  
I 08 
6401 
5 3 7 1  
d 4 1  
4 1 9  
J H 1  

5 J 7  
8 4 3 1  

J 1 4  
6318 
5 1 8 3  
5407 
5497 
611 L 
63 78 
61: 0'3 
51 03 
5 3 5 B  
5540 
54 10 
63 80 
392 

5 3 2 1  
54 15  
5d 81 

S S l  
5331 
567R 
54 52 

$ 1 7 2  
4-134 
f 3 4 3  

4-232 
3-020 
+ o a l  
+Or2 
f O Y 1  
-0 10 
$28 
-0 01 
+Id8 
-0Oi 
$045 
-0 31 
-0 13 
-0 51 
G 1  1 
f O 5 2  
k g 3 1  

+ 2 9 4  
$1 40 
+l67 
+1 3r 
+ L Q J :  
+*I II 
$2 48 
-033 
hll7 

+ 2 2 4  
$111 
$ 1 0 3  
+ O 2 4  
$101 
$144 
fl6R 
+ I  14 
$ 1 0 8  
rU11 
$0 53 
$1 19 
$ 0  8J + 10'7 
4-071 
f l 7 7  
+ O  71 
+2 24 
+ 1 J  
3 -124  
+ O  8'7 
+ 1  60 
3-195 
3-177 
+109 
-1 00 

3 
4 
2 
2 
3 
4 
a 
2 
4 
4 
2 
2 
1 
6 
3 
4 
4 
8 
8 
3 
1 
5 
5 
3 
3 
3 
4 
2 
4 

3-05445 
5458 
5 4 8 7  
5502 
549D 
5485 
5 4 4  
5613 
5539 
5524. 
56 4 
5 7 9  

1 A82  
3 3  
5 41 
481 
440 
4 69 
455 
5 1 2  
6 12 
4 8 
4 14 
6 7 
4 2  
3 6 4  
6 1 7  
4 f 0  
416 

9 
8 
9 
4 
4 
6 
3 
5  
3 
7 
2 
4 
8 
7 
11 
't 
11 
8 
8  
4 
2 

11 
8 
2 
2 
8 
8 
4 
10 

$05442 
5584 
5600 
57'13 
5638 
5 7 3  
5710 
5 8 3 8  
5 8 5 4  
6706 
56 51 
581b 

1 3 7 8  
4 62 
5 31 
6 12 
4 83 
4 65 
5 33 
4 38 
5 36 
8 66 
4 13 
4 89 
2 82 
3 4 9  
4 69 
4 60 
J 40 



NOTES FROM TIIE MURAL CIRCLE OBSERVATION BOOKS 

The fol lowing Mon~olnnds copled from the Murd C~lclo Obaervattou Bookcr will m soverd mtnnooe oxplaw. the 

causes of eudden alteration which hava taken pbce In tho Indax Errole thus- 

1838 J nu y 23 d 

1838 Apnl 24th 

1843 Mar h 22d 

1843 Oct ber 19th 

Clem ed and adjust d tho M c oscop a 

I' und nll tho m es b ken without any cauea to explan how 

tley mc o p t n w s t 

I took tl G Ci c10 out c1 aned the nx a rind re ndjuateil tho Microa 

POD 

Wit& tl c assista~~co af J Cald tt Eaq th Superurtendent of 

the T vn drum Obscrvntory I unclampad tl e Telesc pe from 

th C 1 and r xnmined tl er ora of d v elon on the Colli 

matlo p nc pl down to v ry 5 d gr oe 

I un lanlpcd iho T loscope f om th Circl w~th a v1ow to the shll 

f ther exam not n f tho c r rs of d VIE on 

Tho 1 el cope was nga n Ismcd f om tl e C~rcle and tho obser 

vat1 na su pond d or1 r to cont~nu the exarmnabon of the 

d VJ on dow 1 t ve y s 61 1 v~siol -+very S rm utcs 

Took tl Ci 1 ut t apply 011 to tll ax a as I was about to 

p oc d to Europ I I rlough 

On my ~ctw-n fr m E irop 1: 8 d arc s a@ n 1ts mov m uts 

and th M croscop s v ry duly -took out ms and pplled 

fr h 03 &C 

1 111d all t h e  wir a B okrn -put m a now set 

DUF n the l a  1 two days I have had a auspl o that the fixe 

II 1 ontal wuo was not abmght romoved and put In 

auolher (a cobweb ) 



NOTES FROM THE MURAL CIRCLE OBSERVATION BOOK8 (Cotziznued ) 

1844 Jmaary 30th Adj t  d nd 1 ed th bl p 

1844 0 t b 3 d-4t1 I t k th C rcl L ut t 1  t d apply f h 1 & 

1845J ury S d  I l u t n a n w v  bnlwe  d d ~ u t e d t l  hl p & 

1845 Apnl 25th Th Ind x E o h It ed 1 6 c d 1 th ut y pp? 

c t 

1845 May 8th-9th Th I l x C r r  1 ag alt d nl e ds t h u t  y 

21 g ble t  xpl th p b bl a 

1845 Fj ptember 1 t T k ut t l  Obj tG1 s t  noe n bl k d u t w l  1 1  d 

s ttled o tl e d f t - p  b b l y f l l n f  mth a d s  t 

the tub 

1846 Mar h 31 t To k ut tl e 01 J t G1 to ove om bl k dl s t  wl i h hnd 

t t l d  nthe n s d  

1815 November 25th A ewere IIurn ane oc ur ed 



RIGHT A8CEN8IONS AND NORTH POLAR DISTANCES 

or 

THE rSUN, MOON, AND PLANETS, 

AS DEDUCED TBOM 

THE M A D R A B  O B S E R V A T I O N S  



A 

2 BIGHT ASCENSIONS AYD NORTH POLAR DISTANCE8 OF THC #Uh 

E fN A 

+ 293 - 107 
-1-192 

+ 633 + 525 
t 3 17 
4- 058 
+ 418 + 239 + 2 00 
$ 4 3 7  + 2 76 + 5 11 
+ 2 4 0  
+071 
+417 
3 - 2 6 0  
+ 4 4 1  + 389 
4 4 0 3  
+I31 
- 4 1 ~  

+ 748  
+ 140 
+494 + 155 + 373 - 004 

l- 834 
+ 480 
+ u 7 3  
$!I84 
+G96  
+ 7 35 + 446 
4 - 3 8 3  
+ 5 30 
$ 1 7 8  
+ 6 28 
+ 381 
3-510 
+ 347 
+168 
+ 139 
+ 7 15 
+ 3 29 
+ 6 15 
+ 176 
+I08 

$202 
+729 
$ 4 9 6  

M 

II acrrlitl 

- 
I 

16 1 1  

16 4 6  

16 42 
16 2 1 
15 500 

16 0 1  

16 36 
I6 5 1 
16 44 

16 1 

16 2 1 
16 15 
16 13 
IS 591 
16 26 
I d  594 

16 14 

16 0 9  
16 16 

16 19 

16 67 
16 32 
16 30 
16 07 
16 34 

M m S l  Tua f 

Ob cr t n 

Jan 8 0 13 11 
20 0 13 22 
30 0 13 32 

Feb 1 0 I3 51 
2 0 13 59 
3 0 1 4  6 
4 0 14 12 
5 0 14 18 
6 0 14 22 
7 0 14 26 
8 0 14 30 
11 0 1 4 3 4  
12 0 14 34 
13 0 14 33 
14 0 14 32 
15 0 14 29 
16 0 14 27 
17 0 14 23 
18 0 14 IS 
lQ 0 14 13 
20 014 80 
21 014 16 
22 013538 
23 0 13 459 
24 0 13 37 5 
25 0 1 3 2 8 4  
26 0 13 18 
27 0 13 89 
28 0 12 57 

Mar 2 0 12 3 4 2  
3 0 12 21 0 
4 0 1 2  83 
S 0 1 1 5 5 0  
6 0 11 41 
7 0 1 1 2 7  
8 0 1 1  128 
9 0 10 679 

10 010429 
11 0 10 27 3 
12 0 10 11 3 
13 0 9 550 
14 0 9385 
15 0 9219 
1 6 0 9 4  
17 0 8468 
18 0 829 
19 0 8 12 1 
20 0 7539 
21 0 7 356 
22 0 7 1 8 0  
23 0 6 699 
24 0 6412 
25 0 6 2 2 1  
26 0 6 39 
27 0 5452 
28 0 5264 
2 9 0 5 7  

DIBTANOES OR TELC SUN 8 CENTER 

N P D f  m N P D k m  

m m a  I * A  

NOF~T~I POUR 

E m  f N A  

- 0 3 8  
- 0 4 7  

0 00 + 008 - 0 08 
-020 

- 0 89 

-- 041 + 0 36 
$014 
-091 

- 030 - 053 
-066 - 0 83 - 0 68 
-061 
-081 
-096 

-021 

- 073 
-037 - 020 
-097 - 125 
-099 
- 0 3 8  
-090 
-082 
-075 

I 

108 21 59 07 
108 6 16 07 
10760 808 

107 16 54 67 
106 59 59 75 
106 42 34 83 
106 24 59 42 
106 7 082 
105 48 50 61 
105 30 23 00 
105113863 
ld4 13 5624 
103 54 10 89 
103311660 
10314 829 
102534283 
10233 940 
102122059 
101 1 2211 
101301197 
101 85360 
100472915 

100 3 47 52 
99 41 5360 
99104206 
98 57 29 45 
98 35 3 27 
98 12 36 04 

97 27 166 
97 4 13 11 
9 6 4 1 1 5 2 7  
9618 716 
9555 104 
95 31 46 65 
95 8 3054 
9446 917 
94 21 40 70 
93581422 
93 34 37 72 
93 11 419 
9 2 4 7 2 5 9 0  
92 23 47 63 
9 2 0 8 3 2  
91 36 27 61 

90 48 56 85 
90 25 18 8 1  

89 37 53 85 
89 14 1924 

8827 692 

8740 098 
87162771 
8653 604 

, 

: 

RIGHT 8 8 0 ~ ~ 8 1 0 ~ ~  

A l l e r n  

ob tl n. 

nl 

. 
22 115848 
22 154837 
22 193710 
22 23 2562 
22 27 13 78 
22 31 230 

22 38 34 89 

22 49 4981 
22 5.3 3304 
22571686 
23 1 1 0 1  

23 12 740 
23 15 4923 
23 193046 
23 23 11 53 
23 26 51 98 
23 303211 
23341231 
23375215 

23451001 

23 52 28 23 
2366 647 
23 59 44 70 
0 32367 
0 7 215 
0 103989 
0141728 
0176570 
0213342 
0251125 

2 00 
16 00 
1000 

100 
58 00 
38 00 
0 00 
500 
53 00 
25 00 
4100 
59 00 
1600 
1900 
900 
4700 
1200 
2500 
2600 
1600 
6500 
2000 

5600 
5500 
4700 
31 00 
7 00 
36 00 

10 00 
18 00 
2100 
1700 
800 
54 00 
3500 
1300 
46 00 
1600 
44 00 
800 
3100 
51 00 
1000 
2900 

400 
22 00 

0 00 
21 00 

800 

300 
3500 
1100 

AND 

A I l f r m  

N A 

6810 
4790 
3710 
25 70 
13 70 

110 

34 00 

4040 
33 40 
1700 
010 

710 
48 70 
2980 
10 70 
51 30 
3150 
1160 
6120 

980 

27 50 
610 
44 50 
2270 
090 
3890 
1690 
5480 
3260 
1060 



OBlBEBED AT THC MADRAS OBSERVATORY COMPARED WITH THE TABUCEl 3 
e 4 

RIGHT 

U B h r T t m  r 
Ob tl 

1831 
M r 3 0 0 4 4 9 3  

31 0 4 3 0 9  

A p 1 1  0 4125 
2 0 3 538 
3 0 3 3 5  
5 0 2 5 9 8  
6 0 2419 
7 0 2 2 4  
8 0 2 73 
1 0 0  1336 
11 0 116 
1 2 0 1  0 
13 0 0445 
14 0 0 28 
15 0 0136 
12850587 
362359444 
172359293 
182359154 
192369 19 
20 23 58 49 
21 23 68 36 
222358241 
23 23 58 12 
242358 05 
25 23 51 49 
28 23 87 39 
2723572@5 
282357203 
292367114 
30235'1 30 

Mop 1 23 56 64 8 
2 23 56 47 
32356411 
42368353 
6 2 3 5 6 2 9 6  
62366245 
8 23 56 15 
9 23 56 12 
102358100 
11 23 56 7 9  
12 23 56 62 
132356 6 6  
142356 56 
152356 51 
162356 8 0  
172366 73 
182366 93 
l923M118 
202366148 
212356179 
222356222 
232358286 
242356315 
252356367 
262356427 
282356862 

7.  . 

or THE 0014 B 

N P D f r m  
Oh rv ti 

86294056 
86 63174 

85431010 
85 20 602 
84865936 
84111395 
83482592 
83 25 46 97 
83 3 1060 
82182276 
81561737 
81 34 561 
81121869 
80 50 3054 
80285210 
80 7 a879 

7924591s 
79 4 027 
78491408 
78 22 36 51 
78 21421 
77415987 
7722 147 
7721037 
76 42 9637 
76 23 2209 
76 41106 
754yl609 
75269222 
75 8 504 

74 31 67 78 
74 14 28 95 
73566076 
733Q4732 
7322632 
72404907 
72 33 50 48 
7218 068 
72 2 3827 
71472143 
7132288" 
7117661 
71 34163 
704Q4365 
70361041 
70225035 
7010 019 
69572386 
6945 785 
6033 850 
89214171 
68102472 
68899627 
68485745 

POLAB D x e ~ m o ~ s  

I N  A 

-080 
-086 

-094 
--060 

-080 
-067 

- 091 
-090 

-051 

-063 
-068 
-087 
-008 
-021 
-015 

-047 

-027 

-068 
-095 
-101 
-094 

-- 0 47 

- 0 9 0  
- 1 2 7  
-125 
-097 

-058 - 036 
-- 031 - 061 
-087 
-019 
- 0 2 9  
-040 
-05" 
-068 
-066 
-037 
-066 
-067 
-069 
-028 
-043 
- 0 5 8  

rat nu d j 

Err f N A  

+844 
+026 

+890 + 498 
+864 
+205 
+408 + 303 
+ 40 
k 7 2 4  
+063 + 739 
-059 + 146 
f317 
+ 131 
+I81 
+373 
+292 + 449 
+279 
I-513 
+363 
+I63 
1- 783 + 091 

-1-294 
$ 2 9 1  
+578 
3 -598  

I- 622 + 305 
+024 
-232 
- 1 ~ 2  
3.393 
-- 148 
+232 
-- 427 
+ 1 7  
4-216 
3-249 
-1-137 
f335 
+ 0 9  
+a66 
- 2 1 9  
- 0 8 8  
+ O l 8  
+46O 
-271 
+128 
-027 
3 .758  

C~L~TEB fC 

N P D t m  

N A 

I 

4900 
3200 

Is00 
1100 
800 
1600 
3000 
50 00 
1600 
3000 
1800 
1JOO 
1800 
32 00 
5627 
a700 

100 
400 
1700 
41 00 
1700 
"00 
600 

1800 
44 00 
2300 
1400 
1900 
3800 
1100 

400 
9200 
8800 
4500 
5200 
5300 
4900 
300 
3400 
2300 
3100 
8800 
4300 
4700 
1100 
3400 
5800 
2300 
800 
1300 
3900 
2600 
3600 
800 

b a m e r o ~ e  awr, 

k R t m  

Ob tl 

0322700 
036 506 

0384324 
0 43 2100 

0541660 
0575537 

1 5 1361 
1123280 

1233351 

1905673 
1343718 
1381817 
142 058 
1454341 
1492635 

2 03807 

2 8 757 

2192618 
2231355 
927 121 
2304914 

2 34 37 37 

2421690 
246 767 
2495855 
2534987 

3 g 2 1 6 8  
3 13 1596 
3 17 1091 
321 691 
326 337 
3285930 
3325879 
3365430 
3405335 
3446238 
3485186 
3525167 
3 6 8 5 2 3 6  
4 05347 
4 48489 
4 8 5 6 6 8  
4126923 
421 588 

M u r  

n emrlu 

16 32 

I6 28 
16 81 
16 86 
16 83 
16 93 

16 50 
16 1 1  

16 42 

18 4 9  
16 30 
1 6 6 3  
15443 
16 31 
16 34 

1 5 5 8 ~  

15466 
15 40 7 
16 534 
15632 
16693 
1569@ 
16451 

15 68 7 

16 9 0  
15628 
16 45 

1 6 4 8  
15 507 
15488 
15585 
16 70 

16 6 6  
16643 
16 0 5  
16 06 
15508 
16 3 6  
16 08 
16 3 6  
13693 
15678 
18 9 7  
15 56 7 

Nonm 

A B f  m 

N A. 

2620 
420 

4230 
2040 

1680 
5450 

1270 
3190 

3300 

5510 
3630 
1830 
080 
4320 
2620 

3760 

730 

2650 
1280 
020 
4820 

36 00 

1600 
640 

6730 
4890 

2110 
1560 
10 60 
630 
250 
6920 
5650 
6430 
5280 
5170 
5120 
6130 
0170 
6280 
6430 
5630 
5880 

u r n  



4 BIftHT AflCENSIOMS AND NOBrfX POLAR DISTANCES OF THE SDFf 

1 

M 

11 S mid 

16 2 7  
15 59 6  
15 59 0  

16 0 4  
15 58 u 
15 58 5 
16 1 7  
16 6 9  
16 1 2  
15 59 5 
1 5  085 
16 0 1  
16 1 9  
16 1 2  
1  693 
16 1 0  
16 2 1  
15 58 8 
15 560 
16 35  
16 2 9  
16 0 6  
16 1 9  
10 2 9  
16 01: 
16 4 0  
16 34  
16 1 0  

16 3 1  
16 4 6  
1 597 
16 3 4  
16 0 8  
16 0 8  
16 0 5  
16 1 1  
16 1 0  
16 3 3  
15 09 8  
15 566 
15 589 
15 595 
16 0 9  
16 1 1  

IJ bu 0 

15 9 9  
16 1 0  
16 1 3  
l u  57 2 

10 ~ 9 0  
16 1 4  
16 1 4  

Or THE SUN 8 

N P D f r m  

Ob ti 11. 

I 

6 8 1 9 4 5 0 5  

68 2 1 4 6 6  

67 53 53 18 
6 7 4 6 0 6 2  
67 38 3065 
67 31 3232 
6 7 2 4 4 5 0 4  
67 19 2873 
6 7 1 2 3 1 1 1  
67 7  433 
67 1 5 7 0 6  
66 67 1658 
6 6 5 2 5 8 3 5  
6 6 4 9  564 

6G 39 5085 
6 6 3 4 1 0 9 8  
66 32 4027 
6 6 3 2 3 2 6 1  
6 6 3 2 3 9 4 6  
6 6 3 3 2 2 6 0  
6 6 3 4 2 6 3 0  
66 35 5297 
ti6 37 4945 
6 6 3 9 5 8 7 9  
6642  4225 
6 6 4 5 4 5 0 6  

6 6 4 9 2 2 1 7  
66 53 1681 
66 57 3629 

6 7 1 2 5 6 8 0  
6 7 1 8 5 2 0 4  
6 7 2 5  869 
6 7 4 6 2 5 6 0  
6 8 1 1  929 
6 8 3 9 1 3 1 1  
6 9 2 1 4 7 9 4  
70 4 4 8 7 5  
7 0 3 5 4 9 8 2  
71 3 7 06 
71 17 1327 
7 1 3 1 3 5 8 7  

72 16 4466 
72 32 2292 
7 2 4 8 1 9 1 8  
73 4 28 79 
73 20 5240 
73 37 4353 
7 4 2 9 2 4 6 9  
7 4 4 7  821 
75 5 885 
75 23 - 
7 6 3 8 3 6 5 2  

POLAS DISTANCES 

Err P N A  

- 0 8 7  
- 0 8 8  
- 0 6 7  

- 0 6 1  

- 0 7 1  
--051 
- 0 5 2  
--081 
- 0 8 4  
- 0 0 5  
- 0 8 4  
- 0 4 5  
-040 
- 0 7 2  - O 73 - 052 
-013  
- 0 6 7  
-042  
- 0 5 7  

- 0 4 2  
- 0 6 6  
-- 0  79 
- 0 8 3  
- 0 6 7  
--095 

-OD7 - 079 
- 0 2 0  
- 1 0 3  
- 1 0 5  
- 0 8 7  
- 0 8 0  
- 0 4 7  
- 0 2 3  
-082  
- 0 8 5  
-102  
--Or0 
- 0 8 6  

124 
-- 094 
-095  

- 099 
- 0 9 1  
- 0 9 7  
- 1 1 5  
- 0 7 9  
- 1 0 9  
--070 
-066 
- 0 9 4  
- 0 4 8  
--LO3 

NOBTH 

A R h m  

N A 

930 
1380 
1860 

2410 

3600 
4250 
4930 
5660 
420 

1210 
2040 
2890 
3750 
4630 
55 JO 
1380 
4210 

110 
1060 
2010 

3880 
4800 
57 00 
600 

1490 
2350 

3200 
4020 
4820 
5590 
340 

1060 
1760 
2420 
4140 
5470 
360 
790 
320 

5730 
49 20 
4430 
3870 

1850 
1060 
210 

5310 
4340 
3320 
5900 
4640 
3320 
1950 
1900 

RIGHT 

M m S  arTm f 

Ob ti 

1831 
M y 2 9 2 3 5 7  3 9  

3 0 2 3 5 7 1 1 8  
3 1 2 3 5 7 1 9 9  

June 1 2 3 5 7 2 8 6  
2 23 57 37 
3 2 3 5 7 4 7 4  
4 2 3 5 7 5 7 3  
5 2 3 5 8  7 6  
6  23 58 181 
7 2 3 5 8 2 9 5  
8 2 3 5 8 4 1 0  
9 2 3 5 8 5 2 4  

1 0 2 3 5 9  4 0  
1 1 2 3 6 9 1 6 0  
1 2 2 3 5 9 2 8 5  
13 23 59 41 O 
16 0 0 6 0  
19 0 0 4 4 1  
21 0 1 1 0 6  
22 0 1 2 3 2  
23 0 1 3 6 1  
24 0 1  48 
25 0 2 1 6  
26 0 2 1 4 5  
27 0  2 27 1 
28 0  2 3 9 6  
29 0 2 5 1 6  
3 0 0  3 39  

July 1 0  3 1 5 9  
2 0 3  274 
3 0  3 3 8 2  
4 0 3 5 0 2  
5 0  4  1 0  
6  0  4 1 1 6  
7 0 4 2 1 8  
8 0 4 3 1 5  

I 1  0  4 5 8 6  
14 0  5 2 2 8  
17 0 5 4 2 2  
21 0  6  0 4  
25 0 6  9 1  
27 0  6 1 0 2  
29 0 6 9 1 
30 0  6 7 3  
31 0  6  5 3  

A g 3  0 5  555 
4  0  5 5 0 9  
8 0 5 4 6 0  
6 0 5 4 0 7  
7  0 5 3 4 3  
8 0  5 2 7 8  

11 0 5  3 6  
12 (1 4 5 4 3  
13 0  4 4 4 9  
14 0  4 3 4 2  
18 0  3 4 8 0  

+ 

~ ~ ? J T E B  f 

N P D f r o m  

N A. 

4900 

I000 

56 00 
200 

33 00 
2800 
4500 
26 00 
3200 
100 
500 

12 00 
5300 
000 

4600 
1500 
38 00 
2600 
4000 
1800 
2100 
4900 
42 00 
5900 
4000 
4700 

1600 
1100 
3000 

5200 
4800 
700 

2300 
700 

1100 
4100 
4200 
4300 

100 
800 

3400 

4000 
17 00 
1200 
24 00 
52 00 
36 00 
2100 
700 
700 

21 00 
3400 

A ~ O E N B I O N ~  UD 

k R b m  

Ob n ti 

m 

4 2 5 1 0 1 7  
4 2 9 1 4 6 8  
4 3 3 1 9 2 7  

4 3 7 2 4 7 1  

4 4 5 3 6 7 1  
4 4 9 4 3 0 1  
4 5 3 4 9 8 2  
4 575741 
5  2 5 0 4  
5 61305 
5 1 0 2 1 2 4  
5 1 4 2 9 3 5  
5 1 8 3 7 9 0  
5 2 2 4 7 0 2  
5 26 56 03 
5 35 1432 
5 4 7 4 2 2 3  
5 5 6  177 
6 01102 
6  42067 

6 1 2 3 9 2 2  
6 1 6 4 8 6 6  
6  20 57 70 
6 2 5  683 
6  291557 
6 3 3 2 4 4 5  

6 3 7 3 2 9 7  
6  41 4099 
6 4 6 4 8 4 0  
6 4 9 5 6 9 3  
6  54 445 
6 5 8 1 1 4 7  
7  21845 
7 62467 
7 1 8 4 1 6 3  
7 3 0 5 5 5 2  
7 4 3 4 4 5  
7 5 9  892 
8 1 5  390 
8 2 2 5 8 1 6  
8 31 50 44 
8 35 4524 
8 3 9 3 9 6 5  

8 50 1949 
8  541151 
8 5 8  307 
9 15425  
9 54419  
9 9 3 4 2 9  
9 2 0 5 9 7 0  
9 2 4 4 6 9 6  
9 2 8 3 4 1 4  
9 3 2 1 9 9 8  
9 4 7 2 0 0 3  

c d 

E f N A  

P 

I 

$ 3 9 5  

- 4 6 6  

+ 182 
+ I 3 8  + 2 35 - 432 
- 0 0 4  - 2  73 
+ 0 8 9  
-333 
- 2 0 6  - 458 
- 5 3 5  
- 5 6 4  

- 485 
-I-402 - 2 27 
- 6 8 1  
t o 5 4  

- 4 6 0  
- 0 3 0  - 397 - 7  45 
+ 0 2 2  
- 2 2 5  
$ 1 9 4  

- 6 1 7  - 581 - 629 

- 4 8 5  
- 4 0 4  
-169  
- 2 0 0  
--229 
- 2 1 1  
- 6 9 4  
-375 
-682 - 6  06 - 527 
- 1 8 7  

- 466 - 6 92 
- 7 1 8  - 4  79 - 0 40 - 7  53 
- 3 6 9  
- 1 2 1  
- 1 6 5  

5 1 4 8  
1 



OBSERYZB AT THE MADRAS OBBERYATORY COMPARED WITH THE TABLEBI 5 
s 

Rr~nr 

h i a n S I  Tlm f 

Ob 

1831 
A g 2 0  0 3 2 1 6  

22 0  2 5 2 8  
23 0 2 3 7 6  
24 0 22 4  
25 0  2 6 4  
27 0  1 3 3 7  
31 0 0  24 3  

S p t  1  0  0  5 6  
4 23 58 49 9 
6 2 3 5 8 1 0 2  
7 2 3 5 7 5 0 6  
9 23 57 96 

10 23 58 49 2  
1 1 2 3 5 6 2 8 7  
1 2 2 3 5 6  7 5  
13 23 55 46 8  
1 4 2 3 5 5 2 5 8  
1 5 2 3 ~ 5  5 2  
16 23 54 43 8  
18 23 54 1 6  
20 23 53 19 2 
2 1 2 3 5 2 5 8 4  
23 3 52 16 7  
2 4 2 . 3 5 1 5 5 5  
2 5 2 3 5 1 3 5 3  
2 6 2 3 5 1  150 
2 7 2 3 5 0 5 4 9  
28 23 50 34 8 

o t  3 2 3 4 8 0 9 9  
4 2 3 4 8 4 1 9  
5 2 3 4 8 2 4 2  
6 23 48 6 5  
7  23 47 49 2 

11 23 4 6 4 6 2  
1 2 2 3 4 6 3 1 6  
13 23 46 17 3 
1 4 2 3 4 6  3 2  
16 23 40 375 
2 0 2 3 4 4 5 2 5  
2 1 2 3 4 4 4 2 8  
22 23 44 339 
2 4 2 3 4 4 1 8 2  
2 9 2 3 4 3 5 1 0  
30 23 43 47 8 
3 1 2 3 4 3 4 6 2  

Nov 1 2 3 4 3 4 4 8  
2 23 43 44 3  
7 2 3 4 3 5 4 0  
8  23 43 575  
9 2 3 4 4  2 9  

1 1 2 3 4 4 1 5 8  
1 2 2 3 4 4 2 3 1  
17 23 45 142 
18 23 45 26 2 
19 23 45 40 5  
20 23 45 54 7 

1 

OF THE SUN S 

N l D f m  

Ob rv ti 

7 7 1 7 2 9 2 4  
77 57 968 
7 8 1 7 1 8 8 3  
7 8 3 7 4 1 9 8  
78 58 5 48 
79 39 43 86 
81 4 4 4 5 1  

81 26 19 95 
8 2 5 4  616 
83 38 48 77 
84 1 1 5 3 5  
8 4 4 6 3 2 7 4  
85 9 2 0 4 4  
80 32 9 63 
8 5 5 5  429 
8618 803 
8 6 4 1  5 4 3  
87 4  1380 
87 27 2697 
8 8 1 3 5 6 6 2  
89 0 3 4 7 2  
8 9 2 3 5 5 0 0  
90 10 3999 
9 0 3 4  328  
90 07 28 16 
91 20 57 57 
9 1 4 1 1 7 4 9  
92 7 4 3 3 0  

94 4 2 1 2 6  
94 27 3380 
94 50 43 42 
9 5 1 3 5 4 6 6  
95 36 50 29 
97 8  10 67 
97 30 50 17 
9 7 u 3 1 7 8 2  
9 8 1 5 4 2 7 6  
99 0 678  

1 0 0 2 7 2 1 0 2  
1 0 0 4 8 4 8 8 7  
101 10 184 
10162 712 
1 0 3 3 3 5 9 8 4  
103 53 42 42 
1 0 4 1 3 1 5 2 9  

1 0 4 3 2 3 3 8 4  
104 51 38 50 
1 0 6 2 3 1 0 4 7  
106 40 49 73 
10658 346 
1 0 7 3 1 4 0 4 5  
10748  381  
109 4  5546 
109 19 19 47 
109 33 19 82 
109 47 0 65 

CENTEII 

N P D f m  

N A 

2700 
1000 
1800 
3700 
700 

3900 
3800 

l r  00 
700 

4500 
1400 
3100 
1700 
8  00 
300 
200 
600 

1200 
2300 
5100 
2900 
5100 
3800 
200 

27 00 
52 00 
1600 
4000 

2000 
3300 
42 00 
1800 
5000 
12 QO 
48 00 
1700 
4000 
700 

lSOO 
4600 
200 
400 

0600 
4300 
1500 

3400 
38 00 
1600 
4700 

100 
3800 
5900 
6500 
19 00 
21 00 

100 

POLAB D 5lTAYOEB 

Err IN A 

- 0 7 8  
- 0 5 5  
- 0 3 0  - 0 52 
- 0 2 7  
- 0 2 8  - 0  95 

- 0 7 2  
- 0 67 
- 0 4 1  - O 82 
- 042 - 0  58 
- 0 7 7  

- 0 59 
- 0 6 2  
- 1 1 0  -- 0  92 

- 0  94 
- 1 0 6  
- 1  08 
- 0 6 1  
- 0 9 8  
- 1 1 ~  
- 0 9 0  - 0  83 

- 1 1 6  
- 1 1 0  
- 1 7  - 0  88 - 0 65 
- 1 1 0  
- 1 1 7  - 1  20 
- 0 0 3  
- I02 
- 1 0 0  
- 1 0 5  
- 100 
- 1 0 9  
- 0 4 9  
- 0  42 
- 1 2 1  

- 0 9 4  - 1  09 
-073 - 0 49 
- 0 7 1  
- 0 7 6  
- 0 3 5  - 065 - 0 14 - O 95 - 105 

(C t d )  

Err f N A  

-224 + 032 
-083 
-498 + 152 
-486 
-651 

-495 
$ 0 8 4  
-377 
-135 
-174 
-344 - 163 
-129 
--GO3 
-043 
- 1 9  
-297 
-462 
-572 
-400 
-199 
-128 - 1 1  
--5 57 
-140 
-330 

+ 1 9 6  
--(I50 - 142 
-686 
-0 29 + 133  
-2 17 
-082 
-276 
$ 0 2 2  
-20% 
-287 
-1- 0  16 
-312 
-394 + 0 68 
-020 

+O10 
-0 60 
+ ~ 5 3  
- 2  73 
-240 
-245 
-481 
-046 - 0 47 + 1  18 + 0  35 

Asoz~a~ows ~ O E T H  

A . R f m  A R f t m  I I A  

M 

11 &mid. 

16 1 5  
16 3 8 
16 0 6  
16 0 8  
16 1 2  
16 2 7  
16 0 3  

16 1  1  
1 5 5 9 3  
15 598 
16 00 

16 1 4  

16 1 6  
16 0 3  
1 5 5 7 4  
16 1 3  
16 986 
16 0 8  
16 0 1  
16 1 4  
1~ 5 8 1  
16 0 4  
15 5Y 1 
16 2  3  
1 0 5 8 4  
10 28 

16 1 9  
16 0 7  
16 3 1 
16 2 0  
16 3 2 

16 12  
16 0 5  
16 4 0  
16 14 

16 1 6  
15 5 8 6  

16 2 0  
1 6 6 9 0  

16 3 8  
16 0  3 
1 5 5 4 6  
16 0 0  
16 1 7  
16 1 1  
15 592 
16 0 4  

w 

Ob rv 

9 5 4 4 6 3 8  
10 2 1 0 6 5  
10 5 5 2 0 0  
10 9  3332 
1 0 1 3 1 3 8 7  
1 0 2 0 3 4 0 8  
10 35 1085 

I 0 3 8 4 8 7 2  
10 53 18 77 
11 0 3 2 2 1  
11 4 912 
11 11 2102 
11 14 56 98 
11 183317 
11 22 857 
11 25 44 29 
11 291982 
1 1 3 2 5 5 7 0  
11 36 30 82 

11 50 52 24 
11 ~ 4 2 7 8 6  
12 1 3909 
12 6 1 4 4 1  
12 8 5 0 6 8  
12 122690 
12 10 320 
12 18 39 83 

1 2 3 7 4 7 3 6  
1 2 4 1 2 5 8 0  
1 2 4 5  457 
12 48 43 48 

. 12 52 22 76 
13 7 570 
13 104747 
13 14 29 80 
1 3 1 8 1 2 3 3  
13 25 3952 
1 3 4 0 4 0 7 0  
1 3 4 4 2 7 5 5  
13 48 15 10 
1 3 5 5 6 2 3 9  
1 4 1 5  799 
14 19 1 4 2  
1 4 2 2 6 6 6 1  

1 4 2 6 5 1 4 4  
14 30 47 49 
1 4 5 0 3 9 4 3  
14 54 40 09 
1 4 6 8 4 2 1 1  
15 6 4 8 0 6  
111 105195 
15 31 2605 
15 35 34 74 
15 39 45 56 
15 43 56 46 

4560 
1010 
5170 
32 80 
1360 
3380 
9  90 

4800 
18 10 
3180 
8  30 

2060 
56 40 
3240 
820  

43 70 
1920 
5460 
29 90 

41 30 
2680 
38 00 
1380 
4970 
2580 
230 

39 00 

4620 
2470 

340  
42 60 
22 20 
460 

4630 
28 60 
1140 
38 50 
3970 
2650 
14 10 
5130 

750  
1 00 

5540 

5050 
46 40 
3870 
30 60 
4140 
4730 
5160 
2540 
34 60 
44 go 
d5 40 



6 MQHT ASCEN6110H8 AND NOBTH POLAB DImANCm OF IfM 

. 

I 

. 

L 

w 

M m 

EI smu 

16 08 

16 17 

16 29 

15 507 

16 27 
16 1 4 
10 I5 
16 19 

18 17 

10 0 1 
16 00 
16 30 

18 13 
15 695 

15 8802 

16 I44 

16 164 
16 6800 

16 0 80 
16 0 18 

16 2  34 

16 233 
16 318 

16 328 

16 1 10 
18 067 
16 1Q4 
16 084 
16 166 
15 59 03 
16 463 
16 274 

16 337 
18 4 Oa 
18 3 10 

/C 

N P D h  

N A 

/ 

2100 
2200 
200 
700 

3200 
3200 
600 

1600 

1200 
200 
2100 
5000 
2500 
3000 
900 
2000 
200 
300 
2100 
1100 
3300 
2700 
5200 
17 00 
6340 
MOO 

1600 
3000 
1400 
31 00 
4400 
4100 
1200 
1700 
6400 
300 
4600 
400 
000 
3200 
3800 
3240 
1000 
8600 
2000 
000 
1800 
1600 
5300 
1100 
700 
4600 

700 
800 

5000 

NOBTH 

A B R m  

N A - 
720 
1760 
5120 
27 10 

4700 
680 
2730 
4840 
1010 
3230 
5510 
4190 
3020 
5500 
2010 
4550 
1110 
3680 
2900 
5540 
2190 
4850 
14QO 
4150 

5380 
4530 

1140 

150 

1390 
3720 
000 
2230 
4110 
530 
2680 
4570 
5 10 
2350 

3880 
6030 
090 
1080 
1950 
2760 
3520 
4170 

4740 
5 3 0  
8630 

 RIG^ 
- 

M SlprTtm f 

Ob mt!  

l8Sl 
N v 2 1 2 3 4 6  9 8  

282347369 
282348178 
90 23 49 0 5 

De 12349234 
2 2 3 4 0 4 6 4  
32350103 
49350352 
52351 00 
62951267 
7 2 3 5 1 5 1 5  
92352450 
112353408 
122354 91 
132354375 
142335 57 
1 5 2 3 s 3 8 2  
162356 44 
182357 36 
192357327 
202358 30 
212358328 
9 2 2 3 5 8  2 9  
232359326 
26 0 0 31 
2t) 0 2 16 
32 0 3 03 

1832 
JUL 1 0  3280 

2 0 357 
3 0 4255 
4 0 4 5 3  
6 0 ij 484 
7 0 6 2 5 4  
8 0 6416 
9 0 7 6 7  
10 0 7320 
11 0 7 569 
12 0 8208 
13 0 8430 
14 0 9 63 
15 0 9288 
'18 0 10 30 
1Q 0 10 49 
a1 0 11 as 
22 0 11 42 
24 012147 
25 012289 
26 012427 
27 012660 
28 013 9 0  
29 013203 
30 013306 
31 013408 

F b  1 0 1 3 6 0 9  
2 013582 
3 0 14 38 

_i 

PO- DIBT~~CXS 

1 
-087 
-060 
-099 - 0 45 
--Or2 
-038 
-044 
-074 
-037 
-070 
-041 
-027 
-094 1 

- 1 0 6  
-096 
-083 
-116 
-114 
-127 
--082 
-121 
-106 
1 
-112 

-100 
-- 1 1 1  

3.013 

- 0 3 1  

- 060 
-097 
- 0 8 5  
-042 
-057 - 106 
-098 
-076 - 068 
-113 

-098 
-064 
-039 
-054 
-109 
-087 
-025 
- 0 5 2  

-067  
-048 - 069 

u d l  

' l J A  

4-137 

-164 
-1 000 

+I46 
4-016 
+I09 
4 2 9 2  

--029 
-171 
-162 

- 1 8 4  
+I76 
-054 
-104 
i - 0 6 6  
$217 
-068 
-044 
-170 
+ I 2 6  
-1-726 + 384 
+278 + 196 
+260 
+ 2 0 0  
+ 0 9 1  
i 271 
-240 
+I27 
+527  
+500 
$ 7 0 0  + 425 
--203 
3.100 
0-220 
3-118 
+I97 
+326 
+20B 
+084 
+630 
-135 
+450 
-242 
+&I6 
9-075 
f487 
-578 

+ 3 7 8  
-387 
f 081 

ABO~~BIOIPB m 

A R b m  

Ob LI n. 

1648 807 
16 91820 
161782lQ 
16 2e 28 16 

I6304772 
1635 718 
16392774 
16434919 
el6481047 
16523300 
16565551 
17 64217 
17143114 
17185806 
17232106 
27274619 
17321226 
17363794 
17463027 
17495624 
17542311 
17584966 
18 31620 
18 74162 

18205480 
18 38 4641 

18431127 

1 8 6 2  181 

I9 5 1450 
19 93817 
1914 OM 
lQ182272 
19224467 
10 27 635 
19312678 
19364648 
10 40 678 
19442463 

20223978 
20265094 
2031 120 
20351114 
20392050 
20432847 
20473545 
20514222 

20654807 
20695278 
21 3 5699 

OF rmnr SUX 

N P D f m  

(II -ti 

110 01963 
111 11865 
11123 364 
111 43 691 

111523054 
112 13184 
11210 491 
112181208 

112331229 
11240 371 
112522262 
113 24884 
113 72484 
113112825 
11316 964 
117182104 
11321 134 
11325 083 
113262168 
113271144 
113273470 
113272574 
113284474 
113 24 13 46 
113166025 
113 9 3404 

113 51350 
113 0 2 8 0 0  
ll26513U9 
112 49 2 8 ~ 9  
112 36 4640 
112293973 
11222 673 
112141200 
112 54700 
111 56 6875 
111474803 
11138 300 
111 28 229 
111173082 
110433803 
110312874 
110 6 781 
109625416 
109261370 
10911 135 
108561341 
108411842 
108254784 
108101178 
10754 213 
107375178 

10721 362 
107 41187 
106 46 4910 



OBgEBVE D AT THE MADBBB OBBEEVATOBY COltPARED WITH THE TABLBLI 7 

1832 
Feb 4 0 

5 0 
6 0 
7 0 
8 0 
9 0 

10 0 
11 0 
12 0 
14 0 
1s 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
26 0 
26 0 
28 0 

H 

R 0 mld 



8 RIGHT  ASCENSION^ AND NORTH POLAR DISTANCES OF THE SUN 

a 

M 

R a m 3  

I 

16 160 
16 1 46 
16 2  08 
155877  
18 ,452 

1 0 5 9 7 2  
16 028 
16 102 
155960  
16 118 
1 6 3 6 0  
15 59 9 
I6 198 
16 107 
1 5 ~ 9 8  
16 167 
1 G 1 4 2  
16 002 
16 371  

16 410 
16 272  
16 163 
16 5  17 

16 490 
16 44u 
16 376 
16 3 54 
16 144 
15 5804 

I 6  004 
16 254 
16 120 
16 060 
16 126 
1 6 7 0 2  
16 536 
15 5790 
16 648  
15 57 80 
16 200 
16 245 

CENTER f 

N P D R o m  

N A  

700 
3200 
3  00 

4300 
3100 
2500 
2800 
3 00 

3300 
1300 
300 
300 

3700 
1100 
6600 
5200 

100 
2400 
5800 
45 00 
4700 
200 

3100 
16 00 

1500 
2800 
5900 
46 00 
4700 
500 

40 00 
3400 

5600 
000  

500 
400 

2401 
300 
2 00 

100 
2300 
500 
8 00 

3200 
1900 

5200 
700 

47 00 

47 00 
14 00 
500 

Rrcrm 

M 0 arlY f 

Ob rv h 

1832 
Aprll6 0 2 3 0 3  

7  0 2 132 
8 0 1 5 6  
9 0 1 3 9  

10 0 1 22 
1 1 0 1 5  
12 0 0 4 8  
14 0 0  16 
15 0 0  2 4  
15 23 59 48 5 
16 23 59 33 
17 23 59 19 
18 23 59 5 
19 23 58 52 
20 23 58 39 
21 23 58 27 
22 23 58 15 
23 23 58 4  
24 23 57 53 
25 23 57 42 
26 23 57 32 
27 23 57 23 
28 23 57 14 
29 23 57 6 
30 23 66 58 

M y 1 23 56 50 
2 23 56 44 
3 23 66 38 
4 23 56 32 
5 23 56 2'7 
6 23 56 22 
7 23 56 I8 
8 23 56 15 

10 23 56 9 
11 23 56 8 
12 23 56 6 1 
13 23 56 6 
14 23 56 6 
15 23 56 6 
16 23 56 7 
1 7 2 3 5 6  9 
18 23 66 11 
10 23 56 14 
20 23 66 175 
21 23 06 21 3 
22 23 56 25 9  
23 23 56 30 9 
24 23 56 36 
25 23 56 42 
26 23 56 49 0 
2 8 2 3 6 7  3 0  
2 9 2 3 5 7 1 1 7  
30 23 57 19 6 
3 1 2 3 5 7 2 8 4  

June I 23 57 37 0 
23 57 47 3 

3 23 57 57 1 

* 

16 233 
18 196 

16 126 
16 6 14 
16 014 

16 172 
16 203 
16 142 

16 296 
16 2 5 2  
155930 

Cb 1 ued j 

E f N A  

-. 

+ 3 2 3  
4- 6 19 + 3  74 
4-353 
-089 + 7 3 1  
+252 
-I- 7  13 
3.349 
3.469 
3.198 
-1-235 

+ 0 4 1  
3-069 
3 -374  
4-183 
3-078 
-I-219 + 021 + 073 
-252  
+ 1 7 1  
3.122 - 0  82 

4-132 
3 - 6 1 4  
+ I 1 3  
t- 660 
4 5 16 
3. 2 u2 
t 3 34 

4-241 

$ 2 2 8  
1091 

+ 2 4 3  
-255 
+ 4 6 0  
+28L + 107 

-003 + 044 
3 - 3 4 1  - 0 43 
3. 580 
-397 

-068 
+ I 2 9  
-073 

-003 - 3 36 
, + 3 2 4  

POUR D~s~awom 

E m  EN  A 

-038 -- 059 

- O 10 - O 85 

-- 0 26 

-- 0 9 - 0 62 - 0  67 - 0  87 

- 0 88 
- 0 2 4  
- 0 9 7  - 0 59 
- 0 8 1  

- 0 34 
-- 0 78 -- 0 84 

. 

, 

i 

OF rn SUN s 

N P D f r m  

Ob rv ti 

83 31 377 
83 8 2581 
82 45 59 26 
8 2 2 3 3 9 4 7  
82 1 3 1 8 9  
81 39 17 69 
8 1 1 7 2 5 1 8  
80 33 55 87 
8 0 1 2 2 9 5 1  
7 9 5 1  831 
7 9 3 0  102 
7 9 9 0 6 5  

7827  659  
78 7 1 0 3 1  
7 7 4 6 5 2 2 6  
7 1 2 6 5 0 1 7  
7 7 7 0 2 2  
7 6 4 7 2 1 8 1  
76 27 5779 
76 8 44 27 
7 5 4 g 4 Q ~ 2  
7 5 3 1  029 
7 5 1 2 2 9 7 8  
74 54 16 82 

7 4 3 6 1 3 6 8  
7 4 1 8 2 1 8 6  
74 0 5 7 8 7  
73 43 39 40 
73 26 41 84 
73 10 2 48 
72 53 36 66 
7 2 3 7 3 1 ~ 9  

7 1 5 0 5 3 7 2  
7 1 3 ~ 5 9 0 8  

7 1 7 2 5 7  
7 0 5 J  655 
70 39 1040 
70 26 019 
70 13 0 93 

6836 103 
60 21 2256 
6 9 1 3  159 
69 2 8 43 
68 51 2620 
6 8 4 1 2 2 9 7  

6 8 1 2 5 2 6 8  
68 4 8 7 1  
67 55 47 73 

67 47 47 03 
67 40 17 36 
6 7 3 3  176 

Asc~~srohs  AND 

A R f i o m  

Ob IT 1 

1 04248  
1  4 2189 

1 33 4340 
1  37 25 75 

3 20 10 46 

3 51 5369 
3 55 54 12 
3  59 55 17 
4 3 56 77 

4 16 458 
4 2 4 1 1 6 4  
4 2 8 1 6 6 7  
4  32 21 49 
4 3 6 2 7 0 1  

4 40 32 24 
. 4 44 38 78 

4 48 45 34 

NOETH 

A R R m  

NA. 

4210 
2130 

4330 
24 90 

1020 

53 10 
63 50 
54 50 
65 90 

3 70 
1140 
1 5 N  
20 90 
2620 

31 93 
38 00 
4451) 



OBSERVED AT THE MADBBS OBSERVATOBY COiUPdRED ITITU TUE TABLES 9 

L 

1 

RIGHT 

M E Tim f 

Ob I 

1832 m 

J e 4 23 58 6 6 
52358176 
6 23 58 28 5 
7 23 58 39 4 
82358507 
9 2 3 5 9  24 
102359146 
112359263 
12 23 59 38 6 
1323ij9508 
15 0 0 34 
16 0 0 16 2 
17 0 0 28 
18 0 0 41 2 
22 0 1 33 
23 0 1 46 
24 0 1  58 
26 0 2 24 
27 0 2 37 
28 0 2 49 
30 0 3 13 

J l y  2 0 3 3 7  
3 0 3 4 8  
4 0 3 5 9  
5 0 4 1 0  
6 0 4 2 0  
7 0 430 
16 0 5 39 
20 0 6 58 
24 0 6 86 
25 0 6 9 4  
26 0 6 98 
28 0 6 92 
3 0 0 6 6  
3 1 0 6 3  

A g  1 0 6 0  
2 0 5 5 6  
7 0 5 5 2  
5 0 5 4 2  
6 0 5 3 5  
7 0 529 
8 0 5 2 1  
11 0 4  55 
12 0 446 
13 0 4 3 5 9  
14 0 4255 
17 0 3 50 1 
18 0 3370 
19 0 3236 
20 0 3 100 
21 0 2552 
22 0 2 408 
2 3 0 2 2 5 5  
25 0 1 54 5 
27 0 1212 
28 0 1 4 4  
29 0 0 46 7 

a 

221~24 d 

M 1 Y i m / L  

NORTH 

A B f r o r n  

N A 

51 40 
5840 
5 80 
13 40 
2140 
2960 
3800 
4660 

' ~ 3  
1340 
22 50 

41 20 

510 
280 
"080 

' 5250 

2350 
910 
23 40 
700 
5020 
3290 
1530 
5710 
3850 
020 
2000 
5930 
38 40 

ABQENB Oh8 AND 

A R f m  

Ob 

m 

4 52 51 52 
4565889 
5 1 6 37 
5 5 13 86 
5 92189 
5133016 
5173891 
5214719 
5 25 06 03 
5 3 0  478 
5341408 
5 38 23 34 

5 46 41 46 

8 1 4  586 
818 334 
8 2 2  019 
8295289 

9312386 
9 3 5  995 
9 46 2437 
9 5 0  778 
0535086 
9 67 3369 
10 1 1 5 5 9  
10 4 6767 
1 0 8 3 8 7 5  
10 16 0 87 
10232062 
1027 020 
10 30 3924 

-1 01 
-054 
-043 
$302 
-295 
+ 6 13 
+O08 + 150 
$140 
+ o 36 
-156 
+ 3 72 + 0 68 
+ 4 05 
+ 0 20 
+OlO 
-567 
-4 23 
+ 3 78 
-2 55 
+ 187 
-287 
-107 
-465 
+052 
-I 0 93 + 147 
-489 + 1 71 - 226 
-260 
-486 
-330 
-153 
-329 

-093 
-316 
1 1  
-555 
-141 
-260 
-271 
-604 
-573 
-5 38 
-282 
- 4  0 
-269 
--I65 
-- 17s 
-032 
- 2 5 4  - 147 
-529 
-1 71 + 123 
-4 50 

/ 

15 59 04 
16 398 

16 230 
16 133 
16 205 
16 3 05 
16 230 
15 5960 
16 046 
16 172 
15 59 93 
16 161 
16 2 00 

16 172 
15 58 30 
16 124 

16 2 10 

16 168 
16010 
16356 
16 211 
15 67 88 
15 54 90 
15 5807 
15 ti8 04 

16 060 
16 102 
16 186 
16 348 
16 058 

16 2 13 

16 234 
16 0 18 
16 300 
16 242 
16 265 
155894 
16068 
16 292 
15 68 14 
16 048 
16020 

I6 150 
1 6 2 8 0  
16 201 
15 5988 

16 3 90 
16 060 

POLAB D STANCIES 

Er f N A  

- 0 12 
-049 -- 0 57 - 046 
-049 
-0u6 
-091 
-059 - 0 83 
-058 
-068 - 0 84 
-- 026 

-0 '76 
-054 
-039 
-039 

-036 
-085 - 0 97 
-078 
-066 
- 079  
-029 - 047 
-025 
-067 
-062 
- 0 0 0  - 0 84 

01 THE SUN 8 

N P D I r m  

Oh rv 

67 26 17 01 
67 19 5154 
67135145 
67 81198 
67 3 5 %  
66 58 8 87 
66535092 
66 49 50 50 
66461660 
$6 43 6 64 
66 40 2156 
66 37 57 28 
66 36 332 
66 34 2895 
66 32 31 80 
6033 390 
6634 767 
66 37 14 23 
66 39 19 22 
66 41 5955 
66 48 21 13 

66582787 
6 7 1 4 0 7  
6 7 6 9 6 0  
6 7 1 1 2 9 4 8  
67 17 1907 
07 3 30 53 
68 36 47 09 
89 18 51 20 
70 6 3726 
70192360 
70 32 32 86 
70304030 
7128 453 
71424529 

71 57 42 93 
7213 016 
72282749 
73 0 33 66 
73166241 
73333160 
73502671 
74424804 
75 04373 
75 18 53 38 
75371582 
76 33 150 
7 6 ~ 3 6 6 9  
7712356 
77 32 18 7'0 
77521132 
78 12 20 54 
78 32 36 47 
79 17 4829 
79 55 32 71 
80 16 38 77 
80 38 350 

CENT E ( c  

V P D f i m  

N A 

16 00 
5100 
5100 
1500 
300 
1500 
5100 
52 00 
1800 
7 00 
2000 
100 
4 00 
33 00 
32 00 
400 
200 
1000 
23 00 
700 
23 00 

2500 
300 
500 
3000 
20 00 
32 00 
4300 
53 00 
35 00 
2100 
2800 
3700 
300 
4200 

4200 
~ 7 0 0  
2900 
2800 
5100 
2900 
2400 
4200 
3800 
4800 
1300 
47 00 

J O O  
3400 
1700 
1100 
1800 
3500 
4300 
31 00 
4000 
5900 



10 RIGHT ASCEVSIONS AUD NORTIX POLAR DIBTANCEB OF THE SUN 

b 

- 

P LaR DI~T~LNCES 

C I N A  

0 75 - 093 
- 0 44 - 0 43 
-073 
-061 
-106 

-035 
-023 - 0 43 
-052 

- O 77 - 0 46 - O 35 
-1-004 - 0 86 
- 0 52 
- O 74 - 0 10 
-121 - 057 

- 0 21 
-- 138 - 0 97 - 092 
-095 - 100 - 0 89 
-066 

-081 - 1 30 - 110 ' 

-093 
- 0 91 - 0 02 - 0 87 - 101 - 0 1 
-066 
-088 
-057 
-069 

-146 
-076 

-- 1 14 
-098 

. -090 

RIGHT 

M 8larTI.m P 

Ob 

1832 
Aug 30 0 0 28 9 

31 0 0 10 8 

S pt 1 23 59 33 
3 23 58 54 4 
5 23 58 14 8 
6 2 3 5 7 5 4 9  
8 2 3 5 7 1 4 0  
9 2 3 5 6 5 3 7  
13 23 55 29 
112355 82 
1 5 2 3 5 4 4 6 9  
19 23 53 22 9 
202353 21 
21 23 52 41 
22 23 2 20 9 
23 23 52 0 1 
24 23 51 39 7 
252351191 
26 23 50 59 8 
27 23 50 39 6 
29 23 50 0 7 
30 23 49 41 0 

Oct 12349232 
3 23 48 45 6 
4 23 48 27 
5 23 48 9 
6 23 47 52 5 
7 23 47 36 9 
8 23 47 20 1 
10 23 46 48 6 
112346 36 
1,243 46 19 3 
13 23 46 5 3 
142345516 
18 23 45 4 
192344540 
20 23 4 1 45 0 
21 23 44 35 8 
222344273 
23 23 44 19 7 
24 23 44 126 
25 23 44 6-7 
26 23 44 14 
27 23 43 56 6 
282343624 
292343494 
302343466 
312343450 

NQV 12343450 
22343414 
3 23 43 44 
4 23 43 469 
5 23 43 48 
8 23 44 0 
92344 68 
112344208 

I* 

 AS^^^ I N 

~ ~ i m  

Ob n ti 

rn 

10 34 17 70 
10 37 56 23 

10 52 25 74 
10 59 39 23 
11 31593 
11102791 
1114 416 

1132 105 
11353633 
11 49 58 33 
11533402 
11 57 12 62 
12 0 45 77 
12 4 21 46 
12 7 5705 
12113326 
12 15 10 66 
12 18 46 92 
12 26 091 
12 29 37 70 

12331641 
12 40 32 07 

12 51 28 31 
12 55 928 
12 58 48 97 
13 6 10 42 
13 95225 
13 13 34 20 
13 17 16 69 
1320 966 

13394451 
13 43 31 90 
13 47 19 30 
1351 733 
13 54 56 51 
13 58 4582 
14 2 3637 
34 6 2771 
14 10 1951 
14141206 
1418 538 
14215927 
1 4 2 ~ ~ 4 1 9  

14295066 
14334646 

14 41 42 01 

15 1 4 4 6 0  
15 g 5 1 6 0  

AND NORTH 

A R f i m  

N A 

17 00 
55 30 

25 30 
38 80 
1520 
2730 
310 

070 
3610 
5790 
3300 
9 10 
45 00 
21 00 
5720 
3330 
9 80 
46 40 
020 
37 60 

1520 
31 50 

28 10 
7 90 
48 00 
960 
5130 
3320 
15 80 
5900 

4370 
30 80 
18 20 
640 
5560 
4520 
35 50 
26 70 
18 60 
1140 
450 
5870 
5350 

. 4920 
4570 

40 90 

4370 
5070 

OF THE SUN 

N P D i m  

Ob rv tl 

I / 

80592711 
8121 081 

82 4 35 19 
82484361 
83331832 
83 58 45 76 
81 40 57 82 
85 3 4306 
86 35 23 36 
86 58 30 03 
87 21 3903 
88514409 
8918 579 

90 45751 
90 28 1996 
90 51 46 32 
91151409 
91 38 75 05 
9 2 2 2 5 6  
02 48 49  59 
03 12 492 

93353026 
94 21 56 45 
94 45 10 03 
9~ 8 11 71 
9 311457 
90 54 12 78 
96 17 8 63 
97 2 36 08 
97251732 
97 47 44 82 
98 10 12 19 
98323119 
100 0 23 44 

100 43 37 05 
101 4 52 00 
10126 008 
101 47 3 71 
102 7 52 65 
102 28 32 49 
102 48 56 42 
103 9 9 24 
103291162 
10349 181 
104 83258 
104276880 

10447 345 
105 5 5 8 6  
105 24 35 73 
105 42 5875 
106 1 6 8 0  
106 53 51 51 

. 107105220 
)(lo743 035 

8 CENTER 

N l D i m  

N A 

- 
t 

2600 
100 

3800 
4300 
1700 
4400 
54 00 
3800 
20 00 
26 00 
3500 
4200 
500 

5300 
1900 
45 00 
1100 
3600 
100 
4800 
800 

2/00 
5 00 
500 
1000 
1200 
10 00 
3 00 
35 00 
1200 
4300 
800 
2600 
2300 

32 OO 
62 00 
200 
200 
5100 
800 
5400 
8 00 
1000 
5900 
3400 
5600 

300 
5600 
3500 
6800 
300 
4900 
5000 
5800 

(Cd nu 8) 

E m  fN A 

-111 
+039 

+ 2 81 
-061 
-132 - 176 
-- 3 82 
-5 06 
-3 36 - 4  03 
-4 03 
-250 
-070 

-451 - 0 96 
-. 132 
-309 
4 0 9 5  
-156 - 159 + 308 
-326 
-1 45 
- 5  03 
-1 71 
-257 
-2 78 
- 5 6'3 
- 108 
-532 - 182 
-4 19 
-,I9 
-0 44 

- 5 0, 
0 00 

+192 
- 171 - 165 
-4 49 
-2 42 - 124 
-162 
-281 
3.142 
-280 

-045 
-262 
-0 73 
-0 75 
-380 
-251 
-220 
-236 

M 

11 S m i d  

16 168 

15 5920 
16 082 
15 930 
16 2 ~4 
16 0 12 
16 3 8 

16 4 115 
16 0 18 
16 022 
10 0 9 ~  

1 974 
16 170 
16 2 28 
115 3 08 
16 161 

16 2 07 
15 59 43 

16 417 

ItS 17 
16 17 
16 084 
16 1 0  
16 385 
16 3 10 
16 456 
16 151 

16 072 
16 3 72 

15 5982 
16 120 
16 29C 
16 190 
16 2 83 
16 322 
16 258 
16 110 
16236 
16 104 
16 256 
16 035 

16 142 
16 144 
16 250 
16 152 
155763 
16 054 

16 196 



BBSERTED AT TXE MADRAS OBSERVATORY COMPARED WITH TIIE TABLES 11 
-- - 

J 

OF THB SUN a 

N P D f r m  

Ob rv ti 

I 

108 46 32 40 
109 1 24 0 
109 15 48 02 
109 29 5725 
1 0 9 ~ r 7  873  
110 10 12 45 
110 22 208 
1 1 0 3  1367 
11047 479 
110 58 4034 
111 9 49 8cr 
1 1 1 4 0 ~ 2 8  
1 1 1 5 0 2 4 2 1  

1 1 2 3 1 2 6 6 8  
11.2 38 27 77 
112 44 263 

113103280  

1 1 3 2 0 2 1 3 2  
1 1 3 2 2 4 6 8 8  
1 1 3 2 4 3 8 2 5  
113 26 9 46 

113 27 31 86 
113 27 3401 
113 27 2 43 
1 1 3 2 6 1 2 5 3  
113 21 0 05 

1 1 3 1 4 2 2 7 2  

212563003  
1 1 2 5 0 8 0 6 8  
112 44 51 45 
112 38 30 08 
112312722  
112 24 742 
1 1 2 1 6 1 0 3 1  
112 7 5u55 
1 1 1 5 9 1 5 7 7  
11150 585  
1 1 1 4 0 3 2 7 8  
1 1 1 2 0 1 3 3 8  
111 9 2 2 8 1  
1 1 0 ~ 8  822 
110 46 31 72 
1 1 0 3 4 3 0 5 6  

. 

I'IGHT 

13 S 1 Tim I 

O t  

1832 m 

Nov 13 23 44 37 
1 4 2 3 4 4 4 7 9  
15 23 44 58 8 
16 23 45 9 9 
17 23 45 23 4 
18 23 45 36 7 
20 23 46 67 
21 23 46 22 0 
22 23 46 38 7 
23 23 46 5 
24 23 47 14 2 
25 23 47 33 2 
26 23 47 53 0 
2 9 2 3 4 8 5 8 2  
3 0 2 3 4 9 1 7 9  

Doc 3 23 50 29 4 
4 23 50 542 
5 23 51 19 
6 23 51 45 2 
7 23 52 11 7 
8 23 52 37 
9 2 3  53 0 4  

10 23 u3 32 
1 1 2 3 5 4  0 6  
12 23 54 28 
13 23 54 57 9 
1 4 2 3 ~ 5 2 7 0  
1 6 2 3 5 5 5 6 4  
1 6 ~ 3 5 6 2 ~ 5  
1 7 2 3 u 6 5 4 9  
18 23 57 25 2 
19 23 67 54 
20 23 58 25 4 
21 23 58 53 
22 23 59 25 
23 23 59 55 
25 0 0 95 
26 0 0 55 4 
27 0 1 25 
28 0 I 5 0  
29 0 2 24 

1833 
Jau 2 0 4 1 9 1  

3 0 4 4 6 7  
4 0 5 14 1 
5 0 6 40 7 
6  0 6 7 3  
7 0 6 33v 
8 0 6 5 9 4  
9 0 7 242 

10 0 7 4 9 0  
11 0 8  13 
12 0 8363 
14 0 9 2 1 6  
10 0 9 43 
16 0 1 0  3 9  
17 0 10 24 
18 0 10 43 

A 

ASCIGNB OM AND 

Ob rv 1 

1 5 2 2  8 8 1  
15 26 16 15 
15 30 24 83 
15 34 34 01 
15 38 43 98 
15 47 6 9 4  
15 51 19 09 
15 55 32 45 

16 4 114 
16 8 1662 
16 12 33 13 
1 6 2 5 2 6 0 1  
1 6 2 9 4 4 0 ~  

16 42 45 73 
16 47 707 

16 55 51 35 
17 0 14 32 

1 7 1 7 5 0 0 2  

17 26 40 45 
1 7 3 1  617  
1 7 3 5 3 2 1 5  
1 7 3 9 5 7 9 5  
1 7 4 4 2 4 0 4  
17 48 51 02 

17 57 4454 

18 19 57 80 

1 8 2 8 5 0 5 1  

1 8 5 0 5 8 2 8  
1 8 5 5 2 2 4 1  
18 59 46 38 
19 4 989 
19 8 3 3 0 0  
19 12 5594 
1 9 1 7 1 8 3 8  
19 21 3977 
1 9 2 6  117 

1 9 3 4 4 1 7 2  
1 9 4 3 2 0 3 4  

1 9 5 1 5 5 7 9  

M 

H S mid 

---- 
/ I  

16 382 
16 070 

15 5930 
15 59 00 
16 134 
I6 177 
15 59 66 
15 5930 
16 057 
16 040 
16 092 
16 150 
16 147 
1 0962 

16 3 10 

16 087 
15 59 22 
16 160 
16 104 
16 090 

16 110 
15 ~92rl 
16 198 
16 123  
16 "34 
1 6 0 8 7  
1 59 12 
16 137 
16 140 
15 5972 
15 5962 
165994 
I6 0 72 
16 023 
16 072 
15 0 95 
155946 

1 6 2 6 0  
I S 0 2 8  
16 0 20 
16 I88  
1 6 4 6 ~  
16 272 
155934 
16 124 
16 044 
16 173 
16 270 
16 213 
16 0 0  
16 280 
I6 2 40 
16 1 8 4  

b 

CENTER 

N P D k m  

N A  

29 00 
19 00 
47 OO 
55 00 
800 

12 00 
0300 
1100 
700 

3900 
48 00 
4800 
2000 

2800 
2400 

3 00 

3200 

2000 
4600 
3900 

4 00 

31 00 
31 00 
3 00 
800 

46 00 

2100 

3600 
000 

57 00 
27 00 
3000 
700 

1600 
000 

1700 
900 

3600 
1300 
2400 
1100 
3400 
3300 

(00 ti d l  

E fN A 

- 3 40 
-505 - 102 
-2 25 
-073 - 0 45 
t 0 92 
-267 
+ 2 2 1  - 134 - 18, 
-458 
-4.21 

+ I 3 2  
- 377 + 0 37 

-080 

-1-368 
-088 
+075 - 5 46 

- O W  
-301 + 057 
-453 
-4 05 

-172 

$ 5 9 7  
1-032 

-1 555 - 308 
+ 2 7 8  
-042 
$ 6 6 9  
t 445 
+ I 2 3  
t 3 1 5  
$ 3 2 2  
-038 
f 1 1 9  
+ 2 7 8  
$ 2 28 
4-244 

NOR H P LAB DI TANOX 

1 1 f m E n  l X A  
N A 

800  
15 40 
23 70 
33 00 
43 10 
040  

18 10 
31 40 

0 4 0  
I6 80 
32 20 
2520 
4440 

44 80 
610 

50 40 
13 00 

4920 

39 40 
500  

3100 
cr710 
2350 
50 00 

43 40 

57 00 

4960 

5750 
2190 
45 90 
9 70 

3290 
5570 
1790 
3960 
070 

4140 
1970 

5550 

- 0 8 1  - O 75 - 113 -- 1 01 - 0 88 
- 1 5 4  - O 99 
- 105  

- 0 7 4  
-- 0 82 - 0 93 
- 0 8 1  
0 

- 0 93 
- 0 9 7  

- O 08 - 132  

-082 

- 1 0  
- 1 1 7  
- 1 1 5  
- 0 8 5  
- 0 6 4  - 102  

- 1 14 

-- 0 80 

- 0 9 1  

- 0 7 8  
- 0 5 1  - 0 48 - 0 19 
- 0 1 5  - 024 
- 0 4 8  -- 017 
- 0 4 7  

- 0 3 2  
- 0 6 4  

: - 0 2 9  



12 BIGHT ASCENB10NB AND NORTH POLAR DfSTAhCEG OF THE Sf1H 

. 

; 

' 

1 

f 
4. 

CENTEE /C 

N P D f  rn 

N A 

- 

900 
22 00 
13 00 
4100 
47 00 
32 00 
5400 
5800 
39 00 

4 00 
4900 
13 00 

2000 
800 
3800 

4900 
2900 
5200 
2 00 
5400 
35 00 
5800 
1000 
600 

2000 
3900 
4600 
41 00 
2600 
5900 
22 00 
3700 
4000 
3600 
2400 
200 
3300 
5700 

1400 
2600 
30 00 
3000 
2300 
1200 
5600 
35 00 
1100 
44 00 
1300 

400 
2600 
4700 
600 

R I ~ H T  

Y 0 1  Tlm f 

Ob 1 

1833 m 

Jan 19 0 11 2 
20 0 11 20 8 
21 0 11 37 9 
22 0 1 1 5 4 4  
23 0 12 102 
24 0 12 247 
25 012395 
26 0 1 2 ~ 2 7  
27 0 13 5 
28 0 13 17 2 
29 0 13 27 9 
30 013378 
31 0 13 47 

F b  1 0 1 3 5 5 5  
2 0 14 31 
3 014 9 
4 0 14 158 
J 014205 
6 014246 
7 0 14 280 
8 0 14 30 7 
9 014327 
10 0 14 330 
11 0 14 33 
12 014335 
13 0 14 32 5 
14 0 14 30 1 
10 0 14 27 4 
16 014242 
17 014202 
18 0 14 15 5 
19 014 9 8  
20 0 14 3 
21 0 13 57 1 
22 0 13 49 
23 0 13 41 
24 0 13 32 
25 013235 
26 0 1 3 1 3 ~  
27 0 13 18 
28 0 1 2 5 2 0  

Mar 1 0 12 40 1 
2 0 12 28 1 
3 0 12 15 4 
4 012 20 
5 011481 
6 011344 
7 011199 
8 011 5 
9 010498 
10 010342 
11 010183 
12 0 10 2 0 
13 0 9452 
14 0 9 28 
15 0 9115 
16 0 8 84 

NOETII 

A E f m  

N A 

5880 
1250 
2570 
38 20 
4980 
050 
1050 

27 70 
3u 30 
4190 

5260 
5660 

2 20 
380 
470 
470 
3 80 
220 

59 80 

5270 
48 10 
42 90 
J6 80 
2990 
22JD 
1400 
5 0 0  

45 20 

5770 
4440 
30 30 
1570 

0 70 
45 00 
28 80 
1220 
5510 
3750 
1940 

4220 
2310 
370 
44 10 
2410 

4330 

i 

ASOENB ON8 AND 

A n f m  

Ob rv tion. 

20 8 5905 
20 13 12 76 
20172600 
20 21 3837 
20 25 4963 
2030 085 
20341076 

20 42 28 16 
20 $6 35 63 
2 0 5 0 4 2 0 6  

20585288 
21 2 5699 

21 11 2 83 
2115 413 
2119 494 
21 23 489 
21 27 4 06 
2131 259 
21 34 ~ 9 5 1  

21425315 
21 46 4861 
21 50 43 04 
21 54 36 82 
21583001 
22 22258 
22 6 14 37 
2210 521 

22 17 4575 

22325811 
22364477 
22 40 30 64 
22441618 

22 48 102 
22 51 45 46 
22 55 29 32 
2 2 5 9 1 5 5  
23 25514 
23 63787 
23101971 

23174263 
23212359 
2325 417  
23 28 44 54 
23322434 

23394347 

d )  

E m  fN A 

I 

+249 
-2 89 
+ 277 
+239 + 220 + 162 
-109 
-372  + 128 
-1- 269 
4-233 + 373 
-170 + 291 
-021 

f 4 1 2  
4-056 
-426 + 0 61 
-071 
+ 344 
-241 
3.236 
f 148 

+ 3 31 
-118 
4-129 + 197 
3-291 + 366 
-I- 0 96 
f 226 
-044 + 156 + 119 
+I76 
-031 
+ 2 6 1  

+ 081 + 3 72 - 125 
+283 
$129 + 192 
$ 144 
-008 
-239 - 0 02 + 3 72 
$244 + 107 
-031 
+ 247 

PO LA^ D~srmclss 

E fN A 

-- 0 45 - 0 26 
-030 - 0 17 + 0  17 
- 0 3 5  
-026  

- 0 46 - 0 33 
- 0 1 6  

- 0 2 8  - 039 
- 0 63 
- 0 3 3  
- 0 2 4  - 0 19 
- 0 26 
-039 + 029 
-045 
-- 0 51 - 0 14 - 002 
-011 
c O 2 8  - 037 
--(I21 

- 0 55 

- 0 4 1  
-037 -- 034 
-048 

- 0  32 - 046 
-- 052 
-035 
-004 
-037 
-031 

-043 
-049 
-047 - 0 44 
- 0 2 4  

- 0 1 7  

m arr 

I1 Somid 

16 240 
16 5973 
15 6976 
16 120 
16 0 58 

16 242 
16 3 10 
16 175 
16 3 48 
15 59 90 
16 0 10 

16 313 
16 347 
15 59 25 
16 0 58 
16236 
16 207 
16 223 
16 172 
15 57 88 
15 58 49 
16 0 83 
16060 

16 165 
15 58 72 
16 064 
16 052 
16 2 54 
15 59 37 
16 182 
16 184 
16 043 
IS 128 
16 2 80 
15 6896 
16216 
16 020 
16 082 

16 098 
15 59 90 
16 106 
16 224 
16 084 
16 118 
16 0 90 
15 5996 
16 102 
16 0 70 
18 194 
16 000 
155982  
16 095 
16 130 

, 

OF THE SUN B 

N 1  D f  m 

Ob I 

11022 651 
110 9 24 89 
109 56 10 23 
109423861 
109 18 44 80 
109 14 3038 
108595509 
10845 172 
108 29 37 72 

107 58 1 31 
1 0 7 4 1 4 6 6 7  
107 2, 9 27 

107 821'70 
106 51 509 
108 33 3821 

105574488 
105392844 
105 20 5620 
105 2 119 
104425471 
104 23 31 56 
104 4 0 4 1  
10344 704 
103 24 4 52 

102 43 16 69 
102224018 
102 14471 
101 40 39 03 
101192309 
100 57 55 34 
100 36 21 04 
100 14 31 74 
99524044 
99 30 34 44 
90 8 2281 
9 8 4 6  024 
98 23 3331 
98 06439 

97 38 13 19 
97 15 2228 
96 62 31 25 
96292717 
96 62171 
95 43 1008 
95 19 5456 
94 56 3508 
94331339 
94 9 44 02 
93 46 928 

9259 156 
92 35 2493 
92114731 
91 48 353 



OBSERVED AT THE MADRAS OBSER~ATOBY COMPARED WITH THE TADLCS 17 

C I 

RIG'IIT 
- 

hI S I Tim f 

Ob tl 

- 
1853 
Mar 18 0 8 19 

19 0 8 1 2  
20 0 7 43 
21 0 7255 
2 2 0 7 7 1  
23 0 6489 
24 0 6 30 
25 0 6120 
26 0 5 53 3 
27 0 5351 
28 0 5 16 
20 0 4 57 9 
30 0 4 39 4 
31 9 4 21 

Aprll 0 4 24 
2 0 3 442 
3 0 3 269 
4 0 3 80 

0 2500 
6 0 2 3 2 9  
7 0 2 151 
8 0 1580 
9 0 1407 
10 0 1 24 
1 1 0 1 7  
14 0 0198 
1 5 0 0 4  
15 23 59 50 
16 23 59 35 7 
17 23 59 21 
182359 7 7  
192358546 
20 23 58 41 
212358294 
22 23 58 176 
23 23 58 6 
24 23 57 551 
26 23 57 342 
27 23 57 24 5 
28 23 57 15 
29 23 57 6 0 
302356587 

May 12356511 
2 23 56 44 
32356375 
42356316 
5 23 56 26 
6 23 56 21 
7 23 56 17 
82356132 
9 23 56 10 4 
10 23 56 79 
11 23 56 65 
122356 50 
132356 4 
15 23 56 5 
16 23 56 6 

CENTBE (C 

N P D f m  

N A 

4100 
5800 
1600 
34 00 
5300 
1300 
35 00 
0 00 
2700 
56 00 
2900 
500 
4600 
3000 

1900 
14 00 
13 00 
1700 
2900 
46 00 
900 
40 00 
1800 
2 00 
5000 
2100 
5100 
28 00 
15 00 
1200 
1900 
39 00 
800 
0000 
4300 
49 00 
8 00 
23 00 
22 00 
34 00 
000 
43 00 

3900 
0000 

57 00 
1300 
4300 
3200 
38 00 
000 

3000 
6800 
2800 
43 00 

AS ENSXOX6 AND 

A R f  m 

Ob rv t 

23 54 1830 

0 13646 
0 5 1 4 6 8  
0 85294 

016 905 
0 19 4696 
0232521 

0 30 41 03 
0 34 18 96 

0413499 
0 45 1333 
0 48 5163 
0523008 
0 5 6  863 
0 5 9 4 7 9 6  
1 3 2681 
1 7  606 
1104534 

129 701 

1 40 12 38 

1473739 
1 1 2 0 7 8  

1 ~ 8 4 8 7 1  
2 2 3345 

2 10 398 
2 17 36 10 
2 21 22 97 

2 28 57 94 
2324659 

2363561 

2441521 
248 583 

3 33374 
3 7 27 45 
3 11 2158 
3 15 1676 
3191148 

t n  d )  

E fN A 

--- 

+ 2 2 5  
+264 
+126 
1155 
+I49 
- 165  
i-052 + 0 12 
$35" 
I- 159 
+ 0 92 
-117 
+ 447 - 178 
-j 1uQ - 160 
+ 0 80 
+I04 
-j 4 LO 
+ 2 55 

I- 14 
1- 2 87 
$26 - 180 
4262 
-093 
-249 - 162 
- 3  17 
-309 
-0 14 
+ 1 36 
t.123 
+ 283 
+362 
t-183 
+- 2 67 - 170 

I 207 - 079 
-+ 2 8 1  
I- 076 

$ 1 4 9  
-193 

- 2 20 
+I62 
+ O u G  
-t-006 
+ 0 90 
- 6 4 0  

$172 
+I95 
-0 29 
-2 20 

POLAB D STANCES 

E f N A  

- 0 10 
-036 
-028 
-034 

-020 - 0 06 
-031 

-- 0 23 - 0 1G 

3-001 - 013 - 013 
-008 
-003 
-056 - 031 
- 0 36 
-024 

-011 

- 0 38 
+001 
-018 

-021 - 0 35 
-038 - 0 10 - 0 07 
+ 0 16 
-019 

-011 

- 0 1 1  - 0 Id 

+ 0 1 6  
+ 0 05 
- 008 - 056 
-018 

5 . t )  

NORTH 

A l l f  m 

N A 

19 20 

3610 
1440 
5260 

880 
46 90 
2490 

40 80 
18 80 

3500 
1320 
"150 
3000 
860 
4740 
2650 
6 70 

4510 

690 

12 00 

3740 
2060 

4 8 ~ 0  
33 10 

360 
36 00 
22 90 

8  10 
4640 

3550 

1010 
5 70 

3390 
27 50 
21 50 
1620 
1130 

&I 

H L m d  

16 200 
16 015 
16 090 
16 16 
16 023 
15 5Q08 
16240 
15 5995 
16 22 
16 004 
16 0 10 
16 000 
15 983 
15 59 95 

16 064 
16 050 
16 1 10 
If3 2 10 
15 59 62 
16 126 
16 222 
15 53 86 
16 2 18 
1G 008 

16 177 
16 026 
16 5964 
16 0 ~ 0  
16 100 
16 184 
lu 59 64 
IS 0134 
16 0 10 
16 073 
16 4 5 7  
113 000 
16 126 
16 068 
16 0 90 
16 Q 84 
1~ 57 78 

16 440 
1u 68 97 
16 004 
IG 075 
15 9 73 
18 99 70 
16 028 
15 59 83 
16 143 
16 4 13 
16 0  55 
15 5953 
16 067 
16 117 
16 3 80 

OF TH SUN S 

N P D f m  

Ob ti 

91 03875 
90365536 
90131474 
89 49 32 40 
89255151 
89 21460 
88 38 31 48 
88 14 09 88 
87512345 
87 27 54 41 
87 4 2808 
8641 617 
86 17 41 J 
80 54 31 78 

85 31 1741 
85 8  15 60 
84 40 1220 
84221096 
83 59 2490 
83 36 4345 
83 14 7 ~ 5  
82 ul 37 13 
82291535 
82 7 3 80 
81440238 
803g9493 
80175349 
79 06 29 62 
79 35 18 17 
79141009 
78 53 19 14 
78 32 37 64 
78 12 6 77 
77 51 47 17 
77313938 
77 11 47 17 
76 52 6 33 
76 13 24 70 
75 54 19 93 
75 35 34 79 
75 16 57 18 
74 58 42 24 

7 4 4 0 3 7 5 1  
74225193 

73 30 59 2Q 
7 3 1 4 1 1 3 8  
7 2 5 7 4 2 4 4  
7 2 4 1 3 1 9 4  
72 25 37 10 
7 2 1 0 6 4 0  

71393728 
7124 605 
70 56 2829 
70 42 45 20 



14 RIGHT ASCC\SIOhS AhD hORTE POLAR DI5TdhCES OF TLlE SUN 
. - 

t 

, 

--- 
M 

H 5 mid 

16 294 
16 040 
16 086 
16 148 
16 084 

16 12 
16 108 

16 223 
16 311 

nt! 8d) 

Err f N A 

$206 
-034 
i- 341 
-361 + 2 55 
- 1 3 1  + 2 08 
- 0  2~ 
+4Q2 
+ 130 
-222 

16 124 

16 4 14 
16 253 
16 252 
16 258 
16 164 
16 240 
16 192 
16 290 

18 3 18 
16 194 
16 3 16 
16 072 
16 3 48 
16 237 
16 160 
15 59 34 

16 225 
I6 2 16 
16 358 
16 166 

16 16 
16 094 
16 236 
16 124 
16 125 

16 026 

16 002 
16 398 
16 192 
16 370 
16 4 4 0  
16 126 
35 58 18 

16 1 0 4  
16 267 
16 194 
15 5998 

CEW EB (C 

N P D f r m  

N A 

1600 
1000 
52 00 
800 
45 00 
4200 
2 00 
47 00 
1300 
1 00 
1200 

RIQXT 
- 

I a n S l a r T m  C 

Ob w t i  

1833 
M y 17 23 56 7 

18 23 56 9 
21 23 56 19 
22 23 56 240 
23 23 56 29 
24 23 56 34 
25 23 56 40 
27 23 56 53 
28 23 57 0 
29 23 57 7 7 
30 23 57 16 2 

1 10 

+ 055 
0 00 - 146 

-0 20 
-033 
-098 
- 3 12 - 0 07 
-0 88 
-2 85 
- 1 98 
-240 
- 4 01 
-0 11 - 157 
- 4 32 
- 192 
-388 

-314  
- 424 
--230 
-508 
-4 30 

-5 28 
-- 318 

5 00 - 0 08 - 6 72 
-312 - 2 07 
+I54 
- 3 4  
f 0 15 
-5 11 - 1 83 - 5 16 
-069 
- 3 76 
-t 103 
-468 

- 0 34 
- 4 34 - 595 
t 0 74 

46 00 

43 00 
300 
46 00 
52 00 
2300 
16 00 
34 00 
16 00 
52 00 
46 00 
6 00 
4900 
35 00 
47 00 
24 00 
2600 
5200 
58 00 
3800 
4300 
1400 
800 
2700 

900 
17 00 
4900 
4 00 
55 00 
2500 
20 00 
2100 
4700 
46 00 
1900 
14 00 
31 00 
800 
8 00 

38 00 
1100 

37 00 
15 00 
12 00 
29 00 

3 1 2 3 5 7 2 4 9  

Ju e 1 23 57 33 4 
2 23 57 42 6 
3 23 57 522 
4 23 58 22 
5 23 58 12 6 
6 23 58 23 3 
7 23 58 34 3 
82358465 

10 23 59 93 
112359213 
12 23 59 33 8  
132359462 
19 0 0 50 
2 0 0 1 3  
21 0 1 16 
22 0 1 29 
23 0  1429 
2 3 0 2 8  
26 0  2 2 1  
27 0 2 33 
28 0 2 46 
29 0 2583 
30 0 310 

J l y  1 0  321 
2 0 333 
3 0 3 4 3 9  
5 0 4 5 7  
7 0 4 2 6  
8 0 4 35 6 
9 0 445 

12 0 5 101 
13 0 5 179 
15 0 532 
16 0 5 38 
17 0 5 4 3  
18 0 5 48 
19 0 5 51 
20 0 5 57 
2 1 0 6 1  
2 3 0 G G  
25 0 6 Q G  
27 0 6100 
28 0 6 9 1 
2 0 0 6 8  
3 0 0 6 6  

t 

OF THE SUN 

N P D f m  

Ob rp tl 

70291394 
70161034 
69 38 48 59 
69 27 1161 
69 15 4 2 4 5  
69 4 4 3 3 1  
68 53 5992 
68 33 47 26 
6824 808 
68 14 59 70 
6 8 6 1 3 2 2  

A CENBT Y8 AYD NORTR POUR DIBTAYCEB 

A R b m  1 A : : ~ /  Em -.'A 

67 t ~ 7  47 10 

67 49 4245 
6 7 4 2  300 
67 34 47 46 
67 27 5225 
67212333 
67 15 1698 
67 9 37 12 
67 4 1607 
66 54 5288 
66 50 4885 
66 47 7 98 
66 43 51 40 
86 33 3901 
66 32 47 11 
66 32 2557 
66 32 30 32 
66 32 5392 
66 35 188 
66364114 
68 38 4724 
66411630 
66 44 1308 
66 4'1 31 30 

60 1 1 4 2 8  
66 50 2078 
66 595400 
67 10 4 08 
67 22 172 
67282812 
67 35 2203 
6 7 5 8 1 9 4 6  
68 65074 
68 24 45 85 
68 34 24 11 
68 44 15 83 
68 54 36 16 
6 9 5 8 5 9  
69 16 11 76 
09 27 26 97 
69511568 

0 42 37 34 
70 56 1934 
71 10 17 95 
71 24 28 26 

- 034 

- 0 04 . - 0 42 

Ob 1 

m 

3 58 5624 

4 27 15 9 1  
4 31 21 02 

- 0 5 5  

- 0 07 - 0 04 

-009 - 0 31 
-025 - 0 42 
-024 

-041 

- 0 G O  

0 33 
+006 
-017 

0 18 

- 003 
- 022 

0 52 
-035 

0 22 

5590 

15 90 
20 60 

4352635 

4 30 31 27 
4 43 37 11 

5 81965 
5 16 3661 
5204515 
5 24 54 22 
~ 2 9  314 

6 6 2 9 4  

r31 120 

6 43 4873 
b175814 
6561097 

7 8 30 58 

r 24 5143 
7 28 55 82 

8 17 64' 
824598, 
8 28 59 62 

2580 

31 20 
37 10 

1960 
36 30 
4480 
63 80 
290 

2880 

2360 

4840 
5620 
1080 

30 40 

5140 
0560 

90 
5950 
55 40 



OBSEBFED AT THE MADRAS dBSERVATOB,Y COM2ARED WITH THE TABLE8 1 2 

RIGHT 

M s lar  TI^ r 
Ob i 

1833 m 

A g 1 0 6 O  
2 0 5 5 7  
3 0 5 5 2  
4 0 5484 
5 0 5 4 2 4  
6 0 5 3 6 1  
7 0 529 
8 0 5 2 2  
9 0 5 1 4  
10 0 5 6 2  
I 1  0 4 5 7 4  
12 0 4 478 
13 0 4 3 8 7  
14 0 4 27 
1 5 0 4 1 6 7  
1 6 0 4 5  
17 0 3512 
18 0 3 4 0  
21 0 2 595 
23 0 2300 
24 0 2 1 4  
27 0 1 21r 

2 8 0 1 8  
30 0 0 32 
71 0 0 14 
31 23 59 56 

9 pt 1 23 59 37 
2 23 59 17 
4 23 58 38 
5 2 3 5 8 1 8 6  
6 23 57 687 
? 23 57 38 8 
8235718L 
9 2 3 5 6 5 7 6  
10235636r 
112356162 
1 2 2 3 5 5 5 6 1  
132355352 
14 23 55 142 
152354530 
172354111 
18 23 53 50 
24 23 51 45 0 
25 23 51 242 
262351 4 
27 23 50 44 
28 23 50 24 
29 23 SO 4 

0 t 1  23 49 26 6 
2 23 49 76 
3 23 48 493 
23 48 128 

102346523 
11 23 46 37 
12 25 46 22 8 
132346 9 1  
14 23 45 55 4 

L*r 

A~CENRIORS AND 

~ ~ l t n t  

Ob tl 

856 979  
9 0 1 2 0  
9 3 5 1 5 2  

3 1 9  60 
9225533 
9 26 4271 
9302974 

9 3 8 0 7 6  

9453026 

10 0 2275 
10 74630 

1058460, 
11 2 2260 
11 5 59 18 
1 1  93503 
1113llQ5 
11164728 
11202287 
11235907 
11273441 
1 1  31 1000 
11344532 
1 1 4 1 5 6 4 ~  

12 7 577 
12 10 41 70 

12 32 2292 
12 36 040 
12 39 3855 
12 46 5612 
13 51720 

13 12 40 71 
13162346 
13 20 6 %  

M 

I T  S mid 

---- 

16 158 
16 365 
16 223 
16 3 16 
16 140 
155918  

1 6 1 6 6  
16 320 
16 124 
15 59 95 

16 0 00 
16 251 
16 140  
16 0011 
16 120 

16 0 80 
18 128 
16 163 

16 190 
16 287 
16 068 

18 068 
16 043 
16 0 4 4  

16 084 
18 143 
16 115 
16 083 
16 046 

16 0 80 
16 183 
16 252 
15 59 74 
16 028 

15 5970 
16 0 40 

- 15 59 30 
16 070 
16 168 
16 188 
16 020 
lC 164 
16 305 
16 120 

C 

CENTER f 

N P D ~ ~  

N A 

- 
5900 
1000 
3700 
24 00 
2600 
4500 
21 00 
1200 
I9 00 
4200 
20 00 
13 00 

44 00 
1900 
7 00 
1100 
26 00 
2500 
4300 
800 
2700 
3200 
11 00 
44 00 
2500 

1500 
1200 
2900 
49 00 
1400 
43 00 
24 00 
700 
600 
5100 
48 00 
5000 
56 00 
600 
34 00 
51 00 

3600 
5900 
23 00 
47 00 
900 

4800 
5 00 
1800 
9600 
1 100 
5100 
2000 
5200 
1200 

C d ued) 

E m  f N A  

-- 
- 569 
+ 139 
-1 73 
+ 051 
-158 
4-126 
-6 19 
- 3 05 
-507 
-228 
- 5 73 + 005 
+ 300 
-0 58 - 0 05 
-430 
+ 103 
-210 
+ 330 
-2 03 
-042 
-005 - 163 - 180 
+390 

- 4 5 8  
- 1 0 4  - I 26 
-2 60 
$ 553 + 077 

I- 490 
$ 0 83 
+O36 + 159 + 522 
fO29 
4- 1 48 + 0 7 4  + 343 
- 0  98 

$ 125 
-156 - 4 23 - 3 17 
- 2 9 2  

- 162 -- 0 26 - 170 
-060 
t 010 + 328 - 2 32 
$ 113 
-013 

h BTE 

A n r  m 

N A 

9 70 
0 80 

51dO 

7 10 
5510 
4230 
2890 

030 

2980 

2230 
4570 

4600 
2260 
58 80 
3500 
1100 
4690 
2270 
5840 
3390 
9 50 

4uOO 
5600 

5 5 0  
41 70 

2250 
0 30 
3850 
5580 
1670 

40 40 
2300 

6 30 
1 

Poua DI TANCES 

E fN A 

- 0 09 - 0 40 
- 022 

- 0 20 
-023 
- 041 
- 0 8 4  

- 046 
- 0 4 6  

- 045 
- 0 6 0  

- 0 05 
0 05 

- 0 38 
-003 
-005 
-038 
-017 
-067 

0 51 
0 50 

-032 
-045 

0 27 
0 00 

0 42 
- 0 10 
0 05 

--. 03% 
- 0 5 0  

- 0 31 
-046 - 0 05 

OF TEE SUN s 

N P D I ~ ~  

01 tl 

- 
71 54 4 69 
72 9 861 
72 24 38 73 
72 40 23 49 
72562758 
73124374 
73 29 27 19 
73 46 1505 
74 3 2 1  07 

1 20 4428 
74 38 25 73 
74 56 12 Qcr 

0 32 41 00 
74~ 51 1958 
76 10 7 05 
76 19 1530 
76 48 24 97 
77472710 
78 27 39 70 
78 48 10 03 
79602744 
80113205 
80 54 12 63 
81 15 45 80 
81372101 

81 59 1958 
82211304 
83 30 A6 
83 27 52 60 
83 50 8 47 
84 12 42 23 
84 35 19 10 
84 58 6 17 
86205564 
8543 4941 
86 6 42 78 
86294971 
86 52 54 52 
87 16 5 26 
88 2 30 57 
88 25 51 98 

91 9 34 70 
9133 068 
91 56 27 93 
92 19 50 17 
92431092 

93 29 49 62 
93 53 5 26 
94 16 19 70 
95 23660 
96 57 10 90 
97 194772 
97 42 22 32 
g8 4 5087 
9827 1213 



16 RIOHT ASCENBIONEJ AND NORTH POLAB DIBTANCEB OF TBE SUN 

R~onr 

?d B I Tlm f 

Ob tl 

0 t 15 23 45 42 8  
17 23 45 19 0 
1 8 2 3 4 5  8 0  
20 23 44 47 
21 23 44 38 2 
2 2 2 3 4 4 2 9 4  
3 3 2 3 4 4 2 1 7  
3 0 2 3 4 3 4 6 8  
31 29 43 45 

Nov 2 23 43 43 
3 23 43 44 
4 23 43 46 0 

23 43 48 1 
13 23 44 36 
15 3 44 57 
1 6 2 3 4 5  8 7  
17 23 45 21 6 
1 8 9 3 4 5 3 4 1  
19 23 4  48 
2 1 2 3 4 6 1 8 9  
2 2 2 3 4 0 3 4 8  
23 23 46 52 
24 23 47 10 
27 23 48 8 
28 23 48 29 
30 23 49 12 

D c 1  23 49 35 
2 2 3 4 9 5 9 0  
4 23 50 47 
5 23 51 135 
8 23 51 388 
7 2 3 5 2  4 8  
8 23 52 31 
9 23 52 59 

1 0 2 3 5 3 2 6 8  
1 1 2 3 5 3 5 5 0 .  
13 23 54 52 
14 23 53 21 
17 23 56 50 
18 2 3 5 7  101 
1 9 2 3 5 7 4 9 6  
21 23 58 48 
22 23 59 186 
23 23 59 48 
26 0  0 4 8 2  
2 7 0 1 1 8 0  
29 0 3 1 7 0  
30 0  2 4 5 8  
31 0  3 1 4 7  

J r  2 0 4 1 1 3  
4 O 5 7 2  
5 0 5 3 4 8  
8 0 6 1 5  
7  0 6 2 7 8  
8 0 6 5 3 3  

10 0 7 4 3 6  

-- 
M 

H Bmid  

16 155 
16 138 
I 6  150 

1  59 54 
16 168 
16 2 6 3  
16 1  10 
16 152 

16 097  
16 198 
16 243 
16 3 08 

I6 170 
16 0  6f 
16 1 1  

16 2 3 

16 044 
16 170 
I6 322 

16 077 
18 2 3 1  
15 37 60 
16 5968 
15 57 90 
16 336 
I6 258 
16 2 3 3  
16 323 
16 260 

16 0  15 

16 0  15 
16 0 00 
16 232  
I6 184 
16 175 
16 3 6  
16 3  14 
16 108 
16 046 

I6 4  10 

16 130 
16 328 
16 490 
16 508 

A e c c ~ e  ose  an^ 

A B f  m 

Ob ti 

13 23 50 19 
13 31 10 47 
1 3 3 5  513  

13 46 25 03 
1 3 5 0 1 2 5 7  
1 3 5 4  150 
1 4 2 1  228 

14 40 44 19 
14 44 48 88 

1 5 2 9 2 6 7 8  
15 33 35 32 
1 5 3 7 4 4 4 8  

1 5 5 0 1 9 0 6  
1 5 5 4 3 1 4 5  

1 6 3 7 2 1 8 4  

16 60 25 67 
16 54 4807 
1 6 5 9 1 0 0 4  

1 7 1 2 2 2 4 2  
1 7 1 6 4 7 3 9  

1 7 4 7 4 8 0 4  
1 7 5 2 1 4 7 0  

18 5  3390 

1 8 1 8 5 3 3 7  
1 8 2 3 1 9 9 0  
1 8 3 2 1 2 2 1  
1 8 3 6 3 7 5 9  
1841  331 

1 8 4 9 5 2 9 7  
1 8 5 8 4 2 1 s  
19 3 628 
19 7 2 9 7 1  
1 9 1 1 5 2 6 2  
1 9 1 6 1 4 6 8  
1 9 2 4 5 8 7 1  

/Cm# d )  

f N A  

+ 0  83 - 2 39 + 363 
-2 05 + 455 
4-001 
+ 0 1 9  
-094 + 2 67 

+ 028 
+ 2 9 0  

+ 117 
+ 192 
3-280 

+ 4  05 
+ 2 9 6  
i 029 
-072 
3.172 
k 013  

$ 1 8 0  
- 0  19 
+ 2 6 3  + 234 

+ 0 2 7  
+O18 
+ 1 9 0  + 1 05 - 0 74 
+ 4 7 8  
k 342 
+ 226 
k 2  17 
i - 3 4 4  
+ 3 1 8  
4- 2  19 
+ I 7 5  
-108 
-118 + 3  07 + 1  76 + 4 12 
4- 197 
-I- 1  30 
+ 4 3 6  + 341 
+ I 8 6  

+Or5 
-012 
i - 1 3 0  
-222 
+ I 0 2  
-027 
-099 

OF  HE SUN 8 

N l D l m  

Ob tl 

98 49 25 17 
09 33 32 39 
99 55 16 37 

100 38 33 05 
100 59 48 45 
10121  4 9 0  
10142  581 
104 3 5 5 9 4  
104 23 17 43 

105 1 25 72 
10520 8 1 0  

106 56 46 83 
108 12 1308 
1 0 8 4 2 5 9 2 0  

109 12 24 95 
1 0 0 2 6 4 0 0 4  
109 40 34 71 
110 7 1 3 7 2  
1 1 0 1 9 5 7 2 8  
210 32 22 87 
1 1 0 4 4 2 1 5 0  
111 18 4 19 
1 1 1 2 8 2 8 3 7  
111 48 5 6 6  

1 1 1 5 7 1 9 7 3  
112 6  6 8 2  
1 1 2 2 2 2 0 1 0  
112 20 48 98 
112 36 50 74 
1 1 2 4 3 2 4 2 2  
112 49 33 58 
112 55 1674 
113 0 3 1 8 3  
113 6 1 7 5 6  
1 1 3 1 3 2 9 8 2  
113 16 6481 
1 1 3 2 4 2 1 2 5  
1 1 3 2 5 5 4 0 8  
1 1 3 2 6 5 7 1 8  
1 1 3 2 7 3 5 9 3  
113 27 1724 
I13 26 23 88 
1 1 3 2 3 2 2 0 3  
1 1 3 3 1 8 7 0  
3 1 3 1 5 1 2 6 4  
1 1 3 1 1 3 5 5 9  
113 7 3 0 1 5  

1 1 2 5 7 6 1 9 5  
1 1 2 4 6 2 8 8 2  
11240  180 
1 1 2 3 3 1 4 5 2  
1 1 2 2 6 6 3 8 8  
1 1 2 1 8 1 1 1 7  
112 1 2 6 1 9  

Cslvr~a 

Y P D f m  

N A  - 
2600 
3000 
20 00 
31 00 
53 00 
500 
600 

5500 
20 00 

26 00 
900 

4800 
1500 
200 

29 00 
4300 
3500 
1300 
5900 
23 00 
2300 
4  00 

3100 
800 

2000 
600  

2200 
50 00 
5000 
2900 
37 00 
ID00 
3400 
2100 
3300 
5700 
2300 
5300 
5600 
3900 
1900 
28 00 
2400 
1000 
1700 
3900 
3200 

5270 
2670 
310 

1230 
5490 
1090 
2420 

NORTII 

A R f m m  

N A 

-- 
4990 
19 10 
460 

24 80 
1260 
130 
220 

43 60 
4230 

2 6 0  
34 70 
4440 

1860 
3140 

2130 

25 30 
4770 
1070 

2220 
4690 

4750 
1410 

3360 

5320 
1950 
1160 
3730 
300 

5337 
4226 
614  

2960 
5258 
1512 
6869 

POLAB D I ~ T A N C ~  

E m  I N A  

- 0  29 
- 0 37 
- 0 5 3  

- 0  23 
+ 0 0 3  
- 0 2 0  
- 0 0 8  

- 060 - 058 

- 0 1 8  - 0  62 
- 0 0 8  

- 0 4 6  
-0.06 

- 0 5 4  

-- 0  37 -- 0  37 
- 0 2 4  

- 0 2 2  
- 0 4 9  

064 
- 0 6 0  

- 030 

- 0 1 7  
- 0 4 0  
- 0 6 1  
- 0 2 9  
- 0 3 1  

+ O 4 0  
4 007 
- 0 1 4  
- 0 1 1  
- 0 0 4  
+ 0 4 4  
- 0 1 2  



OBSERVED AT TEE MADRAS OB8CRVATOEY COMPARED WITn THE TABLEs 17 
n 

R I G ~ T  

M s lar TIm r 
Ob m t l  

1834 
Jan 11 0  8  8 3  

12 0  8 3 1 4  
14 0 9  176 
15 0  9 3 8 8  
16 0 1 0  0 4  
17 0 1 0 2 0 5  
18 0 1 0 4 0 0  
19 0 1 0 5 8 8  
20 0 1 1 1 7 2  
21 0  11 34 7  
22 0  11 51 0  
23 0 1 2  6 5  
24 0 1 2 2 1 6  
25 0 1 2 3 5 8  
26 0 12 490 
27 0 1 3  1 6  
28 0  13 13 4 
29 0 1 3 2 4 7  
31 0 13 43 7 

Feb 1  0 13 53 
2 0  14 0 4  
3  0  14 7 0  
4 0  14 133 
5 0 1 4 1 8 8  
7 0  14 274 
8 0 14 30 
9 0 1 4 3 2 0  

11 0  14 34 4 
12 0 14 34 
14 0  14 31 
15 0 1 4 2 8 6  
16 0 1 4 2 ~ 7  
17 0  14 21 
18 0 1 4 1 6 5  
18 0  14 114 
20 0 14 5 2  
21 0  13 58 2 
22 0  13 50 
23 0 1 3 4 2 4  
24 0  13 33 7 
25 0  1 3 2 4 8  
26 0  13 14 4 
27 0 1 3  4 3  
28 0  12 53 0 

Mar 1  0 1 2 4 1 5  
2 0 1 2 2 9  
3 0 1 2 1 7 0  
4 0 1 2  3 8  
6 0 1 1 6 0 7  
7 0  1 1 2 2  
9 0 10 53 

11 0 10 22 
12 0 10 5 
13 0  9  49 . 
14 0  9 3 2  
15 0  9 15 
16 0 8 58 

Ascma~ows I w D  

A R f  rn 

Ob tlm 

1 9 2 9 1 9 7 5  
1 9 3 3 3 9 5 3  
19 42 1881 
1 9 4 6 3 6 5 5  
1 9 5 0 5 4 9 2  
1 9 5 5 1 1 4 7  
1 9 5 9 2 7 5 8  
20 3 4 3 1 1  
20 7 5 7 9 9  
20 12 12 10 
20 16 2508 
2 0 2 0 3 7 2 4  
2 0 2 4 4 9 0 4  
2 0 2 8 5 9 7 9  
20 33 976 
2 0 3 7 1 8 8 6  
20 41 27 28 
2 0 4 5 3 5 1 3  
20 53 47 25 

21 1 57 15 
21 6  065 
21 10 3  18 
2 1 1 4  622 
21 22 704 

2 1 3 0  475 
21 38 0  16 

2 1 5 3 4 0 5 8  
2 1 5 7 3 4 1 1  

22 5 1 8 0 0  
22 9  946  
22 12 59 74 
22 16 49 27 

2 2 2 4 2 6 7 0  
22 28 14 50 
2 2 3 2  218 
22 35 48 15 
2 2 3 9 3 4 8 3  
22 43 20 02 

2 2 4 7  511  

2 2 5 4 3 3 5 4  
22 7 1 6 9 0  
23 2 030  

OF THE SUN 8 

N P b l m  

Oh i 

1 1 1 5 2 2 0 0 3  
1 1 1 4 2 5 4 4 9  
111 22 4419 
3 1 1 1 1 5 8 9 7  
111 0 5 4 2 8  
1 1 0 4 9 1 9 8 5  
1 1 0 3 7 2 8 3 5  
11025 6 5 1  
1 1 0 1 2 2 8 2 4  
109 59 20 38 
109 45 57 83 
10932 932 
10918 156  
109 3 2 8 7 0  
108 48 3824 
1 0 8 3 3 2 5 4 1  

108 2 096 
107 29 20 35 

107 12 27 99 
1 0 6 5 0 2 2 1 5  
106 37 5803 
106 20 1289 
106 2 1 2 6 4  
10 25 2219 
100 6 4 0 0 4  
1 0 4 4 7 3 3 4 2  
104 8 45 66 
103 48 6668 
103 8 42 18 
1 0 2 4 8 1 7 9 0  
1 0 2 2 7 3 7 8 8  
1 0 3 G 4 9 4 1  
1 0 1 4 5 4 7 1 4  
101 24 3384 
101 3 9 72 
100 41 42 13 
1001052 '74 
9 9 5 8  367 
99 36 121 
99 13 50 73 
98 51 32 39 
9 8 2 9 1 1 1 1  
98 6 32 29 

97 43 5064 
9 7 2 1  488 
9 6 5 8 1 0 0 4  
9 6 3 5  945 
9 6 1 2  633 
95 25 38 30 
94 38 55 82 
93 51 6848 
93 28 2345 
93 4 4791 
9 2 4 1  902 
9 2 1 7 2 9 7 9  
9 1 0 3 4 8 5 2  

N O ~ T H  PoLAlI DISTANCES 

*.":.I& fN* 

CENTER (C 

Y P D b m  

N A 

/ 

2200 
5420 
4320 

050 
5350 
2240 
2760 
940 

2830 
2430 
58 10 
1000 
010 

2910 
3820 
2500 

010 
17 70 

2860 
2130 
06 10 
1350 
1300 
2660 
3760 
3440 
43 70 
6720 
43 80 
1780 
3950 
405U 
4810 
3u50 
12 40 
39 10 
5600 
350 
100 

51 80 
33 40 
710 

33 30 

62 40 
480 

1090 
1110 
560 

39 40 
55 70 
5770 
24 30 
4840 
1060 
3100 
5040 

1951 
3981 
1852 
3688 
5455 
1150 
2773 
4321 
5794 
11 90 
2507 
3745 
4903 
5983 

9 9 1  
1900 
27 38 
3495 
47 67 

57 16 
069 
3 4 0  
533 
674 

497  
69 99 

4067 
3392 

1824 
9 3 1  

5969 
4942 

2688 
14 68 

186 
48 47 
3450 
20 00 

498  

3346 
1700 
007 

- 0 2 4  
$ 0 2 8  - 029 
4 - 0 3 3  
- 0 3 7  
- I -003 
4 0 1 5  
+ O 1 0  
- 0 0 5  - 020 - 001 
3 - 0 2 1  
- 0 0 1  
+ 0 0 4  + 015 
-1-014 
+ 0  10 
- 0 1 8  + 0 42 

000  + 004 
+ 022 
+ 0 1 1  - 030 

-1-022 - 0 17 

+ a 0 9  
- 0 1 9  

+ 0 2 4  - 015 --- 0 05 
+ 0 15 

$ 0 1 8  + 0 18 
---032 
+ 032 
- 0 3 3  - 002 

- 0 1 3  

- 0 0 8  
+ 0 1 0  
- 0 2 3  

nlflt.4 d ) 

Err f N A  

/ 

+ I 9 7  
-029 
-099 
f 1 5 3  
-078 
f 2 5 5  
-075 
+ 2 8 Q  
+ 0 0 6  
+ 3  92 + 027 
+ 0 6 8  
-146 
+ 0 4 0  
-004 
-041  

-086 
-2 66 

+ 0  61 
-080 
- 1  93 
i- 0 6 1  
f 1 2 6  
+ a 4 1  
-244 
f O 9 8  
-- 196 
f Ou2 
-1 162 
--016 
+ I 6 2  
4-009 
3-096 + 166 
$ 2 68 
-3  03 
+326 
-007 
$- 0  G9 
+ 107 
$- 101  
-401 
+ 1  01 

f 176 
-008 
+O86 
$ 1 6 5  
-073 
+ 1  10 
-0  12 
-078  
+ 0  85 
+ 049 
3 1 5 8  
3 1 2 1  
+I88 

N 
EI kmld 

15 59 14 
155956  
16 322 
155894  
155980  
16 014 
16 134 
16 354 
16 100 
16 2 70 

16 398 
16 228 
16 493 
16 69 50 
16 190 
16 2 60 

I6 127 
1% 126 
16 375 
16 2 12 

16 177 
16 272 
16 2 88 
16 1  88 

16 307 
16 240 
16 097 
16 162 
16 ,275 
16 2 77 
16 0 86 
16 2 6 5  
16 237 
16 3  36 
16 162 
16 162 
16 243 
16 227 

16 277 
16 029 
18 401 
16 282 
16 395 

la 



18 EIGHT ABCENSIONB AND NOETH POLAB DISTANCELI OP THE SUN 

s L 

&om 

M 8 I r T L ~ w f  

ob tl 

1834 I 

M 17 0 8 41 
18 0 822 
1 9 0 8 5  
20 0 7 47 
21 0 7 20 
24 0 6 34 
2 0 615 
26 0 5 56 
28 0 6 20 
2 9 0 5 1  
30 0 4 42 
31 0 4 14 

A p l l  0 4 5 
5 0 253 
6 0 235 
7 0 218 
8 0 2 1  
9 0 144 
10 0 1 27 
12 0 0 56 
14 0 0 23 
1 5 0 0 8  
15 23 59 53 
18 23 59 10 
19 23 58 57 
20 23 58 44 
21 23 58 31 
22 23 58 10 
23 23 58 7 
24 23 57 66 
25 23 57 45 
26 23 57 35 
27 23 57 25 
28 23 57 15 
29 23 57 6 
30 23 56 58 

M y 3 23 56 31 
423 631 
5 23 56 20 
7 23 56 I7 
8 23 56 13 
0 23 66 10 
11 23 56 6 
12 23 56 5 
16 23 56 5 
18 23 56 8 
U )  27 6b 14 
22 23 86 21 
83 23 56 26 
25 23 56 36 
26 23 66 42 

I ne 1 27 57 29 
a 23 57 39 
3  23 57 48 
6 23 50 g 
8 23 58 

PO- D I E T ~ O E B  

j N L (  

A s c ~ y e r o ~ s  ~ K D  

A R f r m  

ob tl 

ii 
i? 
II 

9 

a 
1 
t 
Y u 

e 
d 

W 

B 
Is 

' 

' 

OB TIW SVN 8 

N P D f m  

Ob I 

9130 751 
91 62231 
90 43 43 66 
90 19 220 
89 5 21 22 
88 44 20 75 
88 20 45 75 
87571444 
87101716 
86 46 54 62 
8623354 
86 01619 

8537  378 
8 4 6 8 8 3  
83 42 24 01 
83194441 
82571119 
82 34 45 35 
82122818 
81282224 
80443921 
80 23 3 78 
80 13984 
78 58 23 35 
78 37 47 44 
7817 855 
77 56 53 37 
77363898 
77 I6 4240 
76566870 
76 37 26 63 
76181125 
75 59 0 7 
75401121 
75213496 
7 31801 

74 93623 
73521516 
7335 883 
73 14479 
72 4 2859 
72 28 29 87 
71 91775 
71 43 1441 
70455719 
70181613 
69 53 5594 
6930 081 
69183127 
68 66 36 10 
68461490 

67513901 
67435151 
67 36 2947 
67225233 

I 67 6 2603 

NOBTE 

A B f r o m  

N A 

k l *o  

a s~ 

I 

. 

I 

1 

CEW fC 

N P D f r  

N A 

880 
2680 
44 70 
300 
21 70 
25 20 
4990 
1710 
1950 
55 40 
3510 
1870 

670 
830 
23 00 
4400 
I180 
4630 
2000 
1770 
4050 
5 0 
4050 
26 00 
4260 
1040 
5000 
4120 
4460 
060 
29 30 
1120 
6 50 
1 5 0  
3840 
1 8 0  

3690 
1470 
840 
4490 
28 30 
29 00 
2330 
1740 
150 
1980 
58 70 
5970 
3180 
3950 
1580 

4040 
5400 
30 90 
630 
30 10 

I u d J 

IN A 

+129 
+449 
+ 104 
+ 080 + 048 
+ 4% + 4 15 
+266 
+234 
4 078 
+256 
+ 2 5 1  

+292 
-053 - 191 
-041 
+061 
+ 005 
+082 ' 

-454 
+129 + 192 
+ O m  + 265 
-4 84 
+185 
-337 
+ 2 2 2  + 220 
+ I 9 0  + 2 67 
-005 
-1- 5 93 
+428 
+ 3 4 4  
-221 

+067 
-046 
-043 
+011 
-0 29 
-0 87 
+ 6 5 5  + 299 
+431 
4-367 + 2 76 
-111 
+053 + 3 40 
fO90 

+I39 
+24g 
+ 143 
+297 
t- 407 



OESE~VED AT THE BIBDRAB OBSERVATORY COMPARED WITH THE TABLES 19 

1 

4 

POLAR DIBTARUES 

Err fN A 

NOBTH 

A R f m  

N A 

OB THE SUIT 8 

N P D f  rn 

Ob 1 

67 0 26 58 
66 55 5292 
66 47 56 63 
66 39 0 02 
66305107 
6635 620 
6632199 
66 32 1 25 
66 37 27 8 0  
66 34 3639 
66 36 1230 
6638 717 
8 6 4 0 3 5 5 5  
66 43 25 80 

66541'390 
67 32989 
67141893 
67202170 
67 40 50 70 
67 58 21 16 
68 44397 
681324!r9 
68 22 20 85 
69 23078 
69 13 27 29 

72 5 2300 
7" 38 3222 
72 62 2 $5 
7325lSOO 
7342 720 
7 4 6 1 6 4 1  
75 CJ 5866 
75 28 14 26 
77 3 583 

85 15 25 80 
86 48 2281 
87 34 4000 
87 56 5 ~ 4 0  
88 43 27 44 
8 9 3 0  7 7  
8Y 53 3722 
90 17 081 
90 3g 23 49 
91 2 4969 
92 14 u2D 

94 33 07 12 
95 20 1099 
9 5 4 3 1 0 1 3  
96 G 104 
9 8 4 4  492 
99 6 913 
9 9 2 8  879 
100114233 
100 64 39 52 
101365397 

Rram 

M 8 1 Tlm f 

Obs m ti 

1834 
J 9  23 58 57 

10 23 59 6 
12 23 59 31 
1 6 0 0 8  
17 0 0 21 
18 0 034 
22 0 1 25 
23 0 1 38 
24 0 151 
25 0 2 3 
26 0 216 
27 0 2 29 
28 0 2 41 
29 0 2 53 

J l y  2 0 3 2 9  
4 0 351 
6 0 4 1 3  
7 0 4 2 3  
10 0 4 62 
1 2 0 5 8  
13 0 5  1% 
14 0 5 2 3  
15 0 5 30 
19 0 5 52 
20 0 5 56 

Aug 2 0 557 
4 0 5 4 9  
5 0 543 
7 0 5 3 1  
8 0 024 
12 0 4 51 
13 0 4 41 
14 0 4 30 
19 0 3 30 

S pt 10 23 56 43 
14 23 55 19 
16 23 54 36 
17 23 54 15 
19 23 3 33 
21 23 52 51 
22 23 52 30 
23 23 52 9  
24 23 51 49 
25 23 51 28 
28 23 50 28 

Oct 4 23 48 36 
6 23 48 1 
7 23 47 44 
8 23 47 28 
15 23 45 45 
16 23 45 32 
17 23 45 L1 
19 23 44 68 
21 23 44 39 
23 23 44 22 

fl 

wd) 

Err fN A 

+ 342 + 108 - 133 
+ 168 
C 2 0 3  
f - 3 1 0  
+275  
-275 
-025 + 091 
-050 
+ 3 6 3  
-085 
-2 90 

+O40 
$ 0 1 1  
$ 2 6 7  
+I40 - 170 + 0 14 
-18'7 
+ I 2 1  
+ 090 
+092 - 169 

+ 300 + 068 
--085 
+I94 
1-101 
+O29  + 084 + 3 14 
+ 2 6 7  

f- 180 
-211 - 050 
-2 00 + 096 
+ 3 8 3  
-242 
- 1 ul + 101 
-I 031 
-049 

- 2  12 
-209 
-033 
-1-526 
-192 + 087 
+OIL 
-063 
-0 72 
4-383 

CENTXR ( C  

N P D E r m  

N A 

-- 
30 00 
5400 
55 30 

160 
5310 
9JO 

2270 
42 do  
27 BO 
3720 
1180 
1080 
3470 
22 90 

1430 
3000 
2160 
2310 
1860 
21 30 
4210 
6530 
3080 
3170 
2 ~ 6 0  

2600 
3290 
3200 
2000 
830 

tu'7O 
"950 
1740 
8uO 

27 GO 
2070 
3950 
6340 
28 10 
1140 
74 80 
5930 
2460 
5000 
480 

500 
890 
980 
6JO 
300 

1000 
890 
4170 
38 80 
6710 

A e a ~ r ~  ox AND 

A R f r m  

Oh tl 

Y an 

n bmld 

I 



20 RICIHT BPJCENGIONB AND NORTB POLAR DIETANCEE OF THE SUN 

F 

P 

R I G ~ T  A s o m a ~ o ~ ~  AND NOETH PO= DXSTUCES OF THE SUN 

N P D  
f m  
N A. 

I 

5070 
33 50 
500 
24 80 
3260 
10 10 

1260 
4750 
5440 
3310 
4350 
2560 
4290 
3210 
5290 
4550 
1000 
3470 

4940 
4 00 
5770 
4650 
470 
4220 
4140 
1660 
2770 
15 40 
3980 
4140 
2060 
3280 
19 50 
48 20 
21 50 

36 30 
3270 
1150 
3280 
3730 
25 30 
56 90 
1280 
59 60 
30 90 
4830 
5180 
42 40 
2010 
45 40 
58 60 
010 
5030 
2950 
5820 
16 90 

CENTEX /C te 

Em, f N A  

+280 + 2 00 
$066 
-6 39 + 2 19 - 190 
-103 
4- 146 
-289 
+052 
-192 
-133 
+001 
+029 
-236 
-209 
f138 
+ 056 

-050  
$220 
-090 
3.0 84 
-133 
- 2 51 
-157 
f227 
+ O 4 9  
-4 24 
+032 
$126 
-080 
-310 + 0 22 + 0 07 
-2 17 

-2 81 
+I70 
$461 
$114 
+ 5 2 9  + 0 75 + 3 53 
+427 + 4 27 
- 0  38 
+ 2 0 5  
3-015 + 196 
-293 + 3 45 

. + 4 10 
+077 
+O61 
+I70 
+I48 
+ 2 47 

Err f N A 

, 

N P D ~ ~  

ObUelT t1 

I ! 

101574790 
102 18 31 50 

A R W ~  

N A. - 
Y ~lasrlm I 

Ob n U a  

1834 111 

Oct 24 23 44 15 
25 23 44 8 

b a f ~ ~ m  
Ob rr tlo 

ued)  

- 0 0 1  
-030 

-019 + 0 09 
-031 

--042 
-006 
-0 29 
-056 
-0 47 - 0 45 
-028 
- 0 4 1  
-023 
-043 
-0 21 

5853 
128 

727 
8 51 

853 

5882 
5444 
49 27 
4336 
36 7" 
29 41 
21.37 
1266 
328 
5324 
42 58 

26 23 44 2 
27 23 43 57 
28 23 43 52 
30 23 43 47 

Dec 15 23 05 42 
16 23 56 11 
17 23 56 40 
18 23 57 10 
19 23 57 40 
22 23 59 10 
23 23 59 39 
25 0 010 
26 0 0 40 
2 7 0 1 9  
28 0 1 39 
3 1 0 3 7  

1 8 3 ~  
Jan 3 0 4 33 

5 0 5 2 8  
6 0 5 5 5  
7 0 621 
9 0 7 1 3  
15 0 9 33 
16 0 9 54 
17 0 10 14 
I8 0 10 34 
19 0 I0 52 
20 0 11 11 
21 0 11 29 
22 0 11 46 
24 0 12 17 
26 0 12 45 
30 0 13 32 
33. 0 13 42 

Feb 1 0 13 51 
2 0 13 588 
3 0 1 4  63 
4 0 14 12 
5 0 14 181 
6 0 14 22 5 
7 0 14 26 
8 014298 
10 0 14 33 
13 0 L4 34 
12 014342 
13 0 1 4 3 2 8  
14 0 14 31 4 
15 0 1 4 2 4 2  
16 0 14 25 9 
17 0 24 21 9 
18 0 1 4 1 7 4  
19 OZA120 
20 0 14 58 
21 013596 
22 0 13 52 3 

M m B d d l m t e  

H r i  t l  

I 11 

16 233 
16 4 09 

16 2 37 

16 028 
16 140 
16 3 01 
16 193 
16 171 
16 159 
16 131 
16 210 
16 171 
156962 
15 6971 

10239 434 
102 51 31 19 
103 19 3041 
103 59 1200 

11319 1363 
113 21 46 04 
113235729 
113253258 
113264542 
113272693 
113264288 
113253181 
113235 26 
113214759 
11319 862 
113 8 3414 

112 63 4090 
112413980 
112345860 
112 27 45 66 
112 12 603 
111 14 44 71 
113 34297 
110521433 
110402721 
110 28 19 64 
110153948 
110 24014 
109492140 
109213 90 
108 52 10 28 
107 48 48 13 
107 33 23 67 

107 16 39 11 
106 59 3100 
10642 689 
106243166 
106 6 3201 
105 48 24 55 
105 29 53 37 
10511 853 
104 32 55 33 
104 13 31 28 
103534625 
103335165 
103 13 40 44 
1 0 2 5 3 2 2 0 3  
102 32 4 1  95 
102 11 54 50 
1 0 1 5 0 5 9 3 3  
101294969 
101 8 2780 
100468872 
100 25 14 43 

1.5 .. .... ... .- 

. 

21 0 6864 
21 5 158 

21 13 746 
21 17 8 42 

2125 884 

21405924 
21445150 
21 48 49 56 
21524392 
21 56 37 22 
22 0 29 86 
22 42165 
22 81307 
22 12 351 
22155367 
22 19 42 79 

Vrl iaL  

I I 

16 179 
16 033 
16 3 12 
16 1 1 1  
16 162 
16 131 
16 224 
16 126 

16 2 31 
16 3 27 

16 2 17 
16 305 
16 040 
16 3 04 

1~ 67 87 

15 59 31 

16 334 
16 115 

' 16 3 54 

16 2 49 
, ' 

16 126 

16 0 79 
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22 RIGHT ARCENSION# AND NORTH POLAR DISTANCEB OF TEE SUN 

\ 

26 23 56 432 4 13 712 645 -067 88 48 3705 3870 f 16L1 16 481 16 214 
272356496 4171009 972 -037 68382077 3120 -1-143 16 3118 
28 23 56 56 C38 28 43 67 4 70 + 2 03 16 2 06 16 372 
29 23 57 4 6 8 1 9 2 4 ~ 1  2350 -101 16 063 
30 23 57 12 68 10 2 2 r 3  2180 -083 16 002 16 09 
31 23 57 21 68 1 41 64 4400 + 2 36 16 173 

67 53 30 40 2910 -- 130 16 222 16 0 88 
67 45 35 43 3730 + 187 lu 59 19 16 108 

3 23 57 48 67 38 8 83 890 + 007 16 1 13 16 002 
42357585 4495L66 5126 -040 6731 400 420 -1-020 16 240 16 272 
6 23 58 19 67 18 649 550 + 001 
72358306 5 21262 1177 -085 67121360 1180 -180 
9 23 58 52 8 5 10 29 01 28 53 - 0 48 67 1 37 45 36 60 - O 85 
12 23 59 28 66 48 45 49 45 60 + 0 11 16 146 16 089 
13 23 59 40 66 45 18 39 17 20 - 119 15 5973 16 0 81 
18 0 0311 5433964 3988 F.024 
19 0 0442 5474965 4940 -025 6634 421 490 +O69 16 325 16 116 
20 0 0 574 5 51 5935 6901 -034 66 33 253 450 + 197 16 417 16 174 . 
21 0 1 102 5 56 867 865 -002 66 32 2987 2910 -077 16 263 
23 O 1365 6 42834 2796 - 0 3 8  66323250 3260 f O 1 0  
2 5 0 2 2  66 34 11 88 15 20 + 332 16 16 2 
26 0 2 1 5  66 35 44 18 44 70 3- 052 16 155 
29 0 2520 6292445 2104 -041 66433540 3740 4-200 16 119 16 115 
30 0 3 4 9 6 33 32 98 32 8% - 0 16 66 45 44 73 44 60 -0 13 16 198 

I! 1 0  3 1 7 1  6374166 4136 -030 66491695 1620 - - O r 5  16 460 16 189 

II 

RIGET A~CENSIONN A m  NORTH POLAB DIBTANOEB OF TIIB SUN B CENTEE (C0nt ntl d )  

N P D  
from 
N A 

I 

2990 
4180 
650 
4420 
3630 
4030 
5890 
31 30 

2020 
2320 

la70 
590 
1220 
3550 
1570 
2780 
020 
5980 
2700 
1330 
1840 
4500 
27 30 
3130 
~ 5 6 0  

45 50 
1180 
5930 
820 

Err fN A 

-053 
-064 
-069 
-047 
-101 
-069 

-090 
-068 
-0 70 
d o 4 2  
-028 
-047 
-057 
-090 
-063 
fO09 
-079 
-036 
-028 
-057 
-060 - 0 31 
-050 
-079 

- 0 26 
-026 
-078 
-062 

A R f r m  

N A 

1324 
5901 
4527 
3203 
1932 
711 

4426 
3362 
23 62 
1397 
493 
5646 
4854 
4117 
2813 
2248 
1290 
900 
565 
290 
073 
59 15 
5813 
5768 

58 46 
5967 
143 
368 

1II So1 Tim f 

Ob rv ti 

1835 m 

Apn123 23 58 11 
242357595 
25 23 57 489 
262367387 
272357286 
28 23 57 199 
292357109 
80 23 67 2 

My 12356551 
32356477 
3 23 56 41 1 
42356347 
52356290 
6 23 56 242 
72356198 
82356163 
102356 9 8  
1123& 71 
132356 51 
142356 43 
15 23 56 41 
162356 51 
172356 65 
18 23 56 8 1 
192356106 
202356141 
21 23 56 17 
22 23 56 21 1 
232356257 
242356314 
25 23 56 370 

Err IN A 

-125 
$007 + 216 
-095 
-135 
+250 
-025 
4- 147 

f172 
-1-175 

+Ow7 
+I36 
-430 
I-022 
+O86 
+007 
+ 2 2 6  
-094 
-112 
-061 

f383 + 0 8" 
-090 
-110 

- 140 
-407 
-225 + 227 

N P D ~ ~  

Ob rv ti 

77213115 
77 14123 
76 42 434 
76224515 
76 33665 
75 44 3780 
75265915 
75 7 29 83 

71491848 
74312145 

73561513 
7339 454 
73 22 1650 
73 53528 
72191484 
72172773 
72 15791 
7132 07i 
71172812 
71 3 1391 
7049 970 
70353917 
70 22 26 45 
70 93220 
69565676 

69 32 46 90 
69211587 
69 9 150 
68 u 9  093 

A R I  

Ob I 

--' 

DL 

2 81377 
2 11 5965 
2154596 
2 193250 
2 23 2033 
227 780 

2344516 
2383430 
2 42 24 32 
2461439 
250 521 
2 53 5693 
2574911 
3 14207 
3 92876 
3132239 
3211369 
325 936 
3 29 593 
333 347 
337 133 
3 40 5948 
3445863 
3485847 

3 56 58 72 
4 05993 
4 5 219 
4 9 430 

- 
M S midl m 

f I  1 v a a l  

16 172 
16 180 
16 092 
16 178 
16 173 
16 286 
16 027 
16 3 33 

16 380 
155989 

115 462 
16 260 
10 169 
16 152 
16 322 
16 129 
16 468 
16 02'1 
16 198 
16 0211 
15 59 96 
16 213 
16 2 72 
16 219 
16 266 
16 31 
16 2 02 
18 162 
16 238 
16 358 

16 300 
16 186 

16 02 
16 169 
16 468 

16 3 5 

16 183 
15900 

16 216 
10 129 

I t  12b 
lu597G 

16 1 0 
16 122 
16 237 

16 10 



OBSERVED AT TIIE MADRAS OBSERVATORY COMPARED WITH TEE TABLEB 23 

RIGHT ARUEN IONS AND NORT I POLAE DIBTANCEB OF THE SUN 8 CBNTZE (Conban ed 

J l y  2 0 32 8  



24 BIGHT ABCENfltONS bYD hORTB POLAR DIBTA\CES OF TLIE SUN 

RIGXT ASCENSION AND N o a ~ s  POLAR D I B T ~ C C S  OF THE SUN 6 C NTER / C  I t  l t ~ d j  

21 23 52 56 8 
23 23 52 15 4 
24 23 51 55 1 

Oct 2 23 49 17 

Noy 1 23 43 44 



OBBERVED AT THE MADRAS OBSERVATORY COMPARED WITH THE TABLEB 25 

AKD NORTH 

A 1 1 f  m 

N A 

1823 
10 47 
3689 
344 
3012 
5684 
2360 
5032 
1701 
4359 

252 
2843 

4457 
9 28 
3365 
2115 
4425 
689 
2904 
5069 
1180 
52 28 
1163 

583 
22 55 
3854 
5378 
8 26 
2197 
3488 
47 OO 
5832 
880 

27 32 
3530 
42 46 
4879 

54 18 
68 93 
278 
580 
800 
938 
997 
977 
878 
703 
4 59 
121 
57 16 
62 38 
46 84 

RIGHT 

M an 8 lar Tim I 

Ob 

183" m 

152355339 
17 23 56 32 5 
18 23 57 28 
19 23 57 326 
202358 32 
dl2358328 
222359 28 
232350329 
25 0 0 32 
26 0 0330 
2 7 0 1 2  
29 0 2 24 
30 0 2312 
3 1 0 3 0  

1836 
J 2 0 3 575 

3 0 4 25 7 
4 0 4535 
6 0 5476 
7 0 6 142 
8 0 6398 
9 0 7 51 
10 0 7304 
11 0 7551 
13 0 8 42 6 
14 0 9 4 8  
15 0 9 27 
16 0 9485 
17 0 1 0  9-2 
18 0 10 29 2 
19 0 10 487 
20 011 7 4  
21 0 11 $55  
22 011423 
23 011589 
24 0 12 14 1 
25 012289 
26 0 12 428 
27 0 12 56 
28 0 13 80 
29 013196 
30 0 13 30 3 
33. 0 13 397 

Feb 1 0 13 48 9 
2 0 13 57 0 
3 0 1 4  45 
4 014109 
5 0 14 168 
6 014216 
7 014269 
8 014285 
9 014310 
10 014327 
11 0 14 33 1 
12 0 14 334 
13 0 14 328 
14 0 14 31 3 
15 0 14 29 5 

r 

POLAR 

Err I N A  

-027 + 0 19 
-027 
-014 
-064 
-@27 
- 0 1 2  
-018 
-035 
-038 

-068 
-023 

- 0 4 5  - 0 51 
-066 
-032 
-040 
-016 
3-012 
-026 
- 0 5 1  - O 52 
-030 

-047 
-029 
-- 0 30 
-061 
-042 - 050 
--038 
-048 
- 0  23 
-024 
-029 

-0 32 
-046 
-0 68 
- 0 2 5  

-0 42 - 0 42 
-053 
-058 
-081 
-089 
-007 
-055 
-069 
-074 - 0 22 
-0 33 
-0 36 
- 0 02 - 0 34 

A l r o ~ ~ s x o ~ s  

A R f r m  

Ob ti 

- -  
m 

17321850 
17 42 10 28 
17 45 3716 
17 50 358 
17543076 
17085711 
18 32372 
18 75050 
18 12 1736 
18164397 

1830 320 
18342866, 

18 47 4502 
18 52 9 79 
18563421 
19 52147 
19 9 4465 
1914 704 
19182892 
19225095 
19271231 
19 35 52 80 
19401193 

19484891'4844 
1953 612 
19 57 22 85 
20 1 39 05 
20 55420 
20 10 8 86 
20142230 
20183536 
20 22 47 23 
20265856 
20 31 909 

20 39 27 64 
20433576 
20 47 43 14 
20 51 4904 

20 55 54 70 
' 20 59 59 35 
21 4 331 
21 8 638 
21 12 881 
21161027 
21201004 
2124 1032 
2128 947 
2132 777 
21 36 4 72 
21 40 154 
21 43 5752 
21 47 52 40 
21 51 47 18 

CENTDR (C hnt d J DI~TANOE OB THE 

N P D ~ ~  

Obeorv h 

113183525 
113 23 28 61 
113 25 1568 
113 26 3260 
113272286 
113274306 
113273345 
11327 101 
113 25 5581 
113242142 
113222157 
113165439 
113 13 3503 
113 9 37 12 

113 0 2749 
112 55 10 80 
112493090 
112363'797 
112 29 3597 
11222 "78 
11214 756 
112 5 4 6 2 8  
111566410 
111 37 58 78 
111276091 
111172299 
111 62634 
11065 831 
110 43 23 29 
110 31 15 44 

110 8 5269 
109623608 
10939 085 

109103625 

108 40 5720 
108 25 29 31 
108 94701 
107 53 44 30 

107 3 46 01 
106462711 
106285603 
106 11 176 
106526530 
105343248 
105155322 
104665454 

104 18 17 81 
103 58 38 24 
103 38 4355 
103 18 4046 
102 58 16 62 

I 
En f N A  

-20 + 0 79 
-048 
-0 10 
-096 
-016 
+015 
- 1 1 1  
-0 11 
$178 
3.183 
1-181 
-473 

I- 108 

+ I 1 1  + 170 
-190 
-1-303 
+ 073 
-008 
$094 
-138 
+I25 
f O 82 
$279 
+001 
+146 
-011 + 1 41 
+ 2 26 
+ 141 
+322 
-055 

I295 

-3 30 + 119 
$059 
+ 0 70 

, - 191 
+lo9 
-073 
3-164 
+O4O 
-088 
-162 
+166 

+ 2 09 + 186 + 295 
-0 96 
f 2 78 

SUN 8 

N I D  
f m  
N A 

I 

3320 
29 40 
1520 
3250 
2190 
4290 
3560 
5990 
570 
2320 
2340 
5630 
3120 
3820 

2860 
12 50 
2900 
4100 
3670 
570 
850 
4400 
5540 
59 60 
5370 
2300 
2780 
820 
24 70 
17 70 

u4 10 
3830 
030 

3920 

53 90 
30 70 
4760 
45 00 

44 70 
2820 
5430 
340 
5570 
3160 
6160 
5610 

19 90 
40 10 
4650 
39 50 
19 40 

M 

H i t J  

16 002 
16 4 28 
16 282 
16 260 

16 098 
16 311 
16 059 
18 067 
16 046 

16262 
16 124 

16 2 01 
16 027 
16 196 
16 187 
16 372 
16 368 
16 268 
105990 
15 59 80 
155696 
16 358 
16 232 
Iv5066 
15 58 27 
16 1 18 

16 167 
16 047 
155870 
16 2 14 
110 110 
16 080 
16 196 
16 182 
16 090 
15 59 93 
16 230 

16 248 
16 2 16 
16 150 
16 030 

16 166 
16 430 
16 120 
16 068 
16 047 

15 5898 
15 5986 
16 2 28 
16 1 15 

-- 
mldlln - 

V 1 
--- 

16 0 5 2  

16 039 
16 003 
16 007 



26 RIGHT ASLEP~SIOVS A ~ D  NORTH POLAR DISTARCES OF TIII: SUN 

RIQR AECEN~IOBB AND Nonix P TAB DIRTAN~EB Or TnE br N a C Z N T F ~  /C 1 d )  

b S lim I hl B mldl m 



OBSERVED AT THE MADRAB OBSERVATORY COMPARED WITH THE TABLE8 27 

. 

L 

r r  

DIBTANCEB Or TEE 

~ ~ l ) f i r n  

Ob B 

805d 838 

80 12 57 56 
73 50 36 48 
79 29 2464 
79 8 2352 
78473501 

78 6 30 33 
77461708 
77 26 10 34 
77 6 1996 
76464274 
76271873 
76 8 749 
75 49 1065 
75302363 
75 12 56 37 
74 53 40 98 

74354106 
74 17 55 35 
73 43 1245 
'73 26 17 03 
73 9 35 97 
72 v 3  14 31 
7237 330 
72 21 15 88 
72 54134 
71 35 31 90 
71 20 5666 

70523248 

70123047 
69 59 5385 
69473007 
69 35 34 40 
69235192 
69 12 30 9'3 
69 1 38 15 
68 1 558 
6830 156 

68 12 28 74 
68 3 47 18 
67 55 26 72 

67193450 
67133492 
87 7 55 33 
67 2 47 30 
6658 208 
86533750 
66493529 
8646 396 
6640 373 

SUN S 

N P D  
from 
N A  

770 

57 70 
37 00 
2630 
26 10 
3640 

31 10 
1550 
12 50 
21 90 
4410 
1920 
800 
1040 
26'80 
57 70 
4300 

4330 
58 70 
16 10 
18 80 
37 70 
13 10 
610 
I600 
4360 
32 40 
54 50 

3520 

3250 
5170 
3\90 
31 80 
5320 
35 90 
3990 
5 80 
'440 

30 10 
47 20 
27 20 

3480 
3610 
59 20 
47 30 
5870 
3630 
3720 
270 
750 

RIGHT 
- 

M S In Tim I 

Ob t 

- 
1830 
A p 1 1 3  0 0308 

14 0 0 1 5 4  
15 0 0 0 1 
10 23 59 456 
16 23 59 318 
17 23 59 174 
182359 39 
192358510 
20 23 58 382 
212358257 
22 23 58 14 0 
23 23 58 2 2 
242357518 
252357412 
262357313 
27 23 57 220 
282357130 
29 23 57 3 8 
30 23 56 55 6 

h I y  I23 6 4 8 6  
2 23 56 42 1 
4 23 56 290 
5 23 56 236 
0 23 56 195 
7 23 56 15 5 
8 23 6 12 
9 21 56 9 
1023 6 70 
12 23 56 5 
'13 23 56 4 
1 4 2 3 G 4 2  
152356 40 
172356 76 
182356 98 
19 23 56 126 
2023061Gl 
21 23 56 202 
2 2306245 

3 23 56 29 4 
4 3 56 352 
25 23 56 41 4 
272356 46 
8 2 3 5 7  19 
29 23 57 9 8 
70 "3 57 179 
31 23 57 265 

J 3 23 57 54 8 
423 8 46 
,2356154 
62358261 
7 23 58 37 2 
8 23 58 48 8 
92359 06 
102359124 
112359253 
122359378 
15 0 0 25 

. 

CENTEE (C  

Err 

--- 
-068 

$ 0 14 + O 52 + 166 + 258 
fO89 

+ 0 77 
8 
+ 2 16 + 194 
+ I 3 6  
$047 
fO51 
-025 
f 3 1 7  
3. 133 + 2 02 

+224 + 3 35 + 3 66 
-1- 127 
+ I 73 - 121 
+280 + 0 12 
$226 + 0 50 
-2 16 

3 2 7 2  

1-203 
-215 
1133 
- 2 60 
f128 
-- O 03 

I- 1 75 + 022 
t184 

+ 136 
3. 002 
3.0 48 

3-030 
$018 + 3 87 
000 

-238 
-120 
$ 1 9 1  
- 1 2 6  
$.377 

ABCENBION 

A R f r m  

Ob rv t 

m 

1262635 
130 741 
I 33 49 00 
1 36 30 48 
1 41 1338 
1 44 5539 
1483852 
1522209 
1 56 5 86 
1594995 
2 3 34 84 
2 7 19 45 
211 565 
2145163 
2183801 
2 22 2529 
2261251 
2 30 0 48 
2 33 48 65 

2373819 
2 41 27 13 
2 49 8 16 
2 52 9 43 
2 6 177 
3 0 44 32 

3122548 

3 2 8  842 
332 623 
340 19 
344 087 
3 48 018 
352 010 
3 56 0 84 
4 0 166 
4 4 3 51 
4 8 5 52 
4 12 8 12 
4201456 
4241842 
4 28 22 89 
4 32 2757 
4 36 33 17 

4 48 50 84 
4625764 
4 u 7  46, 
5 11192 
5 5 19 69 
5 9 27 86 
5133623 
5174468 
5215405 
526 319 
5 3 4 2 1 0 4  

lLND NOBTH 

A R f P r n  

N A 

-- 
2610 
722 
48 70 
30 52 
1273 
6 29 
3830 
2167 
5 47 
4070 
34 34 
19 44 
500 
6102 
3750 
2450 
1199 
0 01 
48 55 

3761 
27 30 
8 30 
59 66 
51 GO 
44 13 

2530 

840 
569 
190 
081 
027 
028 
0 78 
180 
3 31 
5 32 
7 85 
1423 
1813 
22 46 
2723 
32 43 

50 48 
5769 
434 
1179 
19 55 
27 61 
3595 
4453 
5334 
234 
2084 

POLAR 

I N  A 

-025 
-019 - 0 30 + 0 04 
-060 
-010 
-022 
-042 
- 0 39 
-025 
- 0 50 - 0 01 
-065 
-061 
-051 
-070 
-052 
-0 47 - 0 10 
-0uu 
+ 0 17 
f 0 14 
+ 0 23 - 0 17 - 0 19 

- 0 1 8  

3.003 
-054 
-007 
-006 + 009 
+O18 
- 0 06 
+O14 
- O 20 - 0 20 
-027 
-053 
-029 - 0 43 
-034 
-0 '74 

- 0 36 
+ 0 0 5  
-031 
-013 - 0 14 - 0 25 

' -028 
-015 
-071 
-085 
-020 

h f i ~  d )  

M an8 midiom ter 

e N A 7 ? 7  
16 090 
16 352 
16 3 82 
16 1 24 
16 288 
16 314 
IS 162 
16 120 
16 0 64 
16 294 
16 0 18 
15 5860 
16 372 
16 146 
16 084 
16 164 
16 152 

16 2 10 

16 140 

16 264 
16 2 88 
16 328 
16 221 

16 070 
16 0 86 
16 0 52 
16 540 
16 366 
16 678 
16 506 
16 596 
16 3 74 
16 462 
16 5 76 
16 5 08 
16 118 
16 140 
16 282 
16 2 45 
16 270 
16 146 

16 378 
16 194 
16 135 
16 146 
16 2 38 
155940 . 
16 128 

16 210 
I6 282 
16 282 

16 026 

16 414 

10 59 66 
15 57 16 

16 050 

16 266 

16 126 
I6 066 
15 ~8 73 
16 0 67 

16 0 15 

16 100 
155770 

16 155 



28 RIGHT ASCENSIONB AND NORTH POLAR DISTANCES OF THE SUN 

C E N T E ~  f 

E m  

-0  18 
4 0 5 0  
-098 
+O73 
-207 
$130 
+018 
-148 - 0 94 

-130 
-0 37 

+ 0 9 1  - 1 10 
3-201 
-202  
-072 - 182 + 2 v3 
-160 + 130 
-024 
-161 
- 1 0 8 5  
+ I 8 3  
-237 
- 248  + 041 
+078 
-253 
-168 
-063 

-411. 
- 2 2 5  
-167 
-2 08 - 0 80 + 0 35 
+327 
+I62 
--332 

t116 
- 385  
+023 
- 1 7  

-320 
$151 
-082 - 167 
-0 50 
+ 23 

--110 

POU 
'I 

En f N A  

-- 0 26 
-027 
- 0 2 6  
fO04 
-064  

- 0 6 8  

- 0 40 
-034 

-063 
-046 

- 0 6 4  
-031 
--048 
-051 

-057 
-045 

- 0 2 3  
-038 
-022 

-004 - 0 28 

-031 

-010 

- 0 0 8  

- 0 10 
+ 0 0 7  
t o 1 4  
--006 
3.019 
-0 09 

-1-003 
~ 0 1 2  

U n  NORTH 

A B i f o m  

N A 

30 29 
3981 
4941 

865 

2306 

56 42 
4 1 5  

4406 
4948 

683 
995 
1261 
1471 

1732 
1780 

826: 
467 
028 

3206 
15 67 

2390 

4690 

2766 

22 45 
5876 
3491 

2247 
44 61 

3085 
630 

R I ~ T  

Y &I& 'Pime f 

Obllern ti 

1836 m 

June 16 O 0 16 4 
17 0 0 2 8 4  
18 0 0 414 - 

19 0 0641 
20 0 1 7 7  
21 0 1 20 
22 0 1 33 
28 0 2495 
30 0 3 13 

July 1 0 3 24 
2 0 3 36 2 
3 0 3 473 
6 0 4 8  
6 0 4 1 9  
7 Q 4 2 9  
9 0 4481 
10 0 4567 
1 1 0 5 4  
12 0 5 12 
13 0 5  20 
14 0 5 27 9 
16 0 5 340 
16 0 5 4 0 2  
17 0 5 4 5 7  
18 0 5 50 
19 0 5 554 
20 0 5 592 
2 3 0 6 7  
26 0 6 89 
27 0 6 104 
28 0 6 9 4  
3 0 0 6 5  

Aug 2 0 6 55 
9 0 513 
1 0 0 5 4  
14 0 4 25 
15 0 4 14 
1 6 0 4 2  
17 0 3500 
18 0 3 37 1 
19 0 3 2 4  
21 0 2 6 6 8  
22 Q 2 41 
23 0 2255 
25 0 1 64 
27 0 1202 

S pt 6 23 57 53 5 
72867337 
82557127 
102356319 
112356108 
15 29 54 47 2 
16 23 54 26 
17 23 54 5 
182353439 
1 9 2 3 5 3 2 3 0  

J 

Aacma~oxe 

~ B m m  

Ob rvtio 

5 38 30 55 
5424008 
5 46 4066 
55058995903 
5 5 5  929 

6282374 

6 44 56 82 
6 49 448 

7134469 
7174994 

7 34 7 47 
7 38 1026 
7421308 
7461522 

7 54 1780 
7 58 1826 

8 2 2  8 4 8  
8 26 496 
830 050 

9463210 
9 50 15 90 

10 12421 

10 8 4 7 0 0  

10232774 

11 3 22 55 
11 65869 
11103477 
11174678'4673 
11212228 
11 35 44 70 

11463082 
1150 64Q 

C o n b u d )  

M m8 mid 
€ N A P  

B I t 1  

16 3 60 
16 276 
16 260 
16 202 
16 228 
16 038 
16 222 

I6 198 
16 1 08 
16 4 4 5  
16 044 
16 0 47 
16 1152 
16 0 9 2  
1559.88 
16 2 18 
16 O 78 
16 3 3 1  
16 1 40 
16 262 
IS 190 
16 202 

115 070 
18 168 
16 12b 
16 072 
16; 5772 
16 186 
16 218 

16 170 
16 130 
16 086 

16 140 
IS 2 40 
18 062 
It3 192 
16 264 
16 3 68 
16 242  
16 205 
16 180 
16 230 

16 I28 
16 2 25 
16 126 
16 2 0 0  
16 162 
16 164 

1% 102 
15 58 00 
155972 

D~s~awcns OF W E  SUN 6 

N P D ~ ~  N P D  
m t 

1 1  ---_ 

16 157 

IS 3 b b  

16 302 

10 106 

I b  07 
10 874 
I6 16 

10 632 

1C OOJ 

1u 914 

1 r 09 42 

16 (111 

16 079 
15 cr3 91 
16 1 8 4  

16 0 8 5  

Ob en t 
f m  

- , i N A ,  

66 37 46 98 
66355050 
66 34 2078 
66331287 
66323427 
6632 1440 
66322382 
66415538 
66 48 21 54 

6 6 5 2  1170 
66 56 24 87 

67113009 
67 17 2200 
67233249 
67371432 
67443682 
67 32 24 72 
68 0 30 07 
68 9 660 
68 17 5860 
68 27 1724 
68365781 
68465635 
68671787 
69 8 617 
69 19 1138 
69 64 2808 
70324802 
70 46 1703 
71 0 088 
71 28 2513 

72132291 
74 8 585 
74253217 
75 37 4958 
75 66 27 70 
76 15 1935 
76342243 
76534278 
77 13 1872 

78125874 
78336116 
79142397 
79561357 

84414210 
85271269 
8560 992 
87 22 30 87 
87 46 43 10 
88 85627 

88553820 

46 80 
5100 
1980 
1360 
3220 
1570 
2400 
5390 
20 60 

1040 
24 50 

3100 
20 90 
3450 
1230 
3610 
2290 
3260 
500 
5900 
1700 
3620 
5720 
1970 
380 
890 
2850 
4880 
1450 
5920 
2450 

1880 
320 
30 0 
47 50 
26 90 
1970 
2570 
4440 
1540 

5990 
1730 
2420 
1190 

3890 
1420 
910 

29 20 
42 60 
5850 

3710 



OBSERVED AT THE M A D U S  OBSERVATORY COMPARED WITH THE TABLES 29 
h 

b 

4 

PO- 

Erro f N A 

-023 
-009 - 0 26 
-007 + 0 09 
-022 

- 0 44 
$001 -- 0 40 
+ 0 03 
+ 0 02 
-002 
+O20 
-014 
--003 
-012 
-030 
-0 31 
b O 0 8  
--0 01 
-0 31 
-004 
-002 
- 0  23 
-- 0 07 - 0 32 
-033 

-0 60 

-0 33 

+001 
-0 54 
-016 -- 0 25 
-022 
-0 66 
-046 

-0 30 
-034 
-041 
-043 
-031 
-0 53 

RIGHT 

MmSlarTlm C 

Ob w t l  

1836 
Spt202353 21 

212352410 
22 23 52 20 3 
23 23 51 593 
24 23 51 39 1 
25 23 51 182 
26 23 50 58 
27 23 50 38 
28 23 50 18 8 
292349589 
30 23 49 40 2 

Oct 3 23 48 44 0 
4 23 48 26 
5 23 48 8 7 
62347516 
72347347 
82347188 
9 2 3 4 7  31 
102346479 
112346332 
12 23 46 18 9 
132346 48 
14 23 45 51 8 
15 23 45 39 1 
172345151 
18 23 45 42 
19 23 44 64 0 
20 23 44 44 2 
21 23 44 35 3 
222344269 
23 23 44 19 
24 23 44 12 4 
26 23 43 6 
27 23 43 65 4 

Nov 1 23 43 43 
4 23 43 46 
52343475 
6 23 43 51 8 
72343557 
8 23 44 0 7 
92344 6 6  
10 23 44 13 7 
112344211 
12 23 44 29 
21 23 46 22 
22 23 46 38 8 
242347140 
262347330 
2 6 2 3 4 7 5 2 6  
272348128 
28 23 48 34 0 

DIBTAN EB OP THE 

N P D ~ ~  

Ob em ti 

I 

8918 058 
89422163 

90 52 31 99 
91 16 291 
91892480 
92 25171 
92 26 11 92 

94 22 4255 
94 45 4746 
95 9 56 75 

9565 304 
96175534 
M 4 0 4 6 7 5  
07 3 2 3 4 0  
9726 305 
97 48 36 25 
9810 074 

99392996 
100 1 1629 
100 23 57 45 
LOO 44 23 20 
101 6 44 07 

101 47 4984 
102 8 38 74 
102 20 14 79 

104 47 4176 
105 43 3644 
106 14683 
106 19 3738 

106 54 34 85 
107113549 

107444068 
208 0 47 82 
110104468 
110 23 24 68 

11059 667 
11IlO1530 
11121 219 
111 31 22 20 
111504601 

111694847 
112164432 
112243125 
112 31 51 73 

30 23 49 18 

Dec 12349411 
32350288 
42350539 
5 23 51 19 2 

SON B 

N P D  
ham 
N A. 

6870 
2180 

35 30 
010 
2470 
4870 
11 80 

4120 
51 40 
5820 

010 
6450 
4390 
2790 
610 
38 10 
380 

3250 
1940 
57 20 
25 80 
44 50 

51 60 
39 20 
1650 

4560 
4030 
4700 
39 40 

32 90 
3400 

4240 
4900 
4770 
27 40 

980 
1730 
080 
20 30 
4600 

5000 
4330 
3130 
52 90 

AE~ENBIONB 

A R f r m  

O b r r t i n .  

11534203 
11571744 
12 0 53 26 
12 4 28 85 
12 8 4 59 
12 11 4099 

12 22 30 75 
1226 730 
12 29 45 01 

12 40 3840 

12 47 56 08 
12513555 
12551620 
12685583 
13 23667 
13 61778 
13 95967 
13 13 41 89 
13172440 
13 21 7 60 
13 24 51 73 
13322080 
13 36 633 
13 39 52 70 
13 43 39 34 
13 47 27 01 
13511515 

13 58 53 74 

14 10 26 42 

14454782 
14 49 48 28 
14534966 
14 57 50 36 
10 15281 
15 5 56 57 
1510 052 

15 55 40 60 
16 4 913 
16 82466 
16124086 
16166768 
16 21 15 63 

KND NOBTE 

A R D m  

N A  

4180 
1735 
53 00 
28 78 
4 68 
4077 

30 31 
731 
44 61 

3843 

56 10 
3553 
1540 
5569 
3654 
1766 
6937 
41 58 
2432 
7 59 
51 42 
2076 
631 
52 47 
39 27 
26 69 
1482 

53 14 

26 09 

4783 
47 74 
4850 
50 11 
5258 
55 91 
007 

40 21 
879 

2425 
4043 
5737 
15 00 

C- (Connnu 

Err f N A 

-188 
+017 

+ 3 31 
-281 
-010 
-301 
-0 12 

- 135 + 394 
$ 145 

-294 
-084 
~ 1 8 5  
+450 
-5305 + 1 85 
$306 

+ 2 5 4  
+ 311 - 0 25 
+ 2 60 + 0 43 
+ 166 
+ 0 46 
+ 0 71 

+ 384 + 386 
+I07 
+ 2 02 
-- 1 95 
-149 

+I72 + 1 18 
+302 + 2 72 
+313 
+2OO 
-139 - 190 
-101 

-1-183 
-102 
+@05 + 1 17 

16341248 
16425342 
1647 1518 
16 51 37 10 

d l  

1203 
5328 
1477 
36 87 

M an 

H L taL 

16 138 
16 098 
16 3 52 
15 58 60 
15 58 20 
16 032 
155796 
16 198 
16 084 
15 59 20 

16 130 
16 3 16 
16 1 84 
16 0 88 
16 080 
16 332 
16 292 
I6 070 
16 140 
16 2 16 
16 170 
16 367 
16 384 
16 472 

16 3 57 
16 2 50 
16 192 
15 58 50 
18 0 58 
16 2 82 
16 0 82 

16 410 
16 6 34 
16 6 50 
16 4 77 
16 394 
16 466 
16 445 
16 340 
16 562 
16 5 64 
15 58 70 
16 848 
16 477 

16 2 12 
16 256 

16 886 
16 400 
16 502 
16 4 76 

-045 
-014 
-041 
--0 23 

Semidlunet 

Vrt lcd 

16 144 

15 59 83 

16 1 16 
16 148 

16 022 

16 105 



30 BIQHT bEJCENBION8 AND NORTH POLAR DISTANCES OF TEE SUN 
- -- 

I 3 

I 

nu d j 

M B midiam 

I I r i  tal 

Rram 

~ a ? l % l a  ~ i m  1 

oh 
.I 

1836 
De 62353453 

10235334O 
112354 22 
15 23 55 57 
161316270. 
1 8 2 3 5 7  267 
1 9 2 3 6 7 5 8 2  
222359261 

27 0 1 25 , 

232359559 

28 0 1 54 
29 0 2 24 
31 0 3 2 1 7  

1837 
Jan 2 0 4 19 

3 0 4468 
5 0 5 4 2 0  
6 0 6 89 
7 0 6353 
8 0 7 06  
9 0 T 260 
10 0 7510 
11 0 8 14 8 
12 0 8383 
13 0 Q 10 
I5 0 8 45 
16 0 10 5 
17 0 10 25 
18 0 10 45 
19 0 1 1  40 
20 0 1 1 2 1 2  
21 0 11 38 5 
22 0 11551 
23 0 1 2 1 0 7  
24 0 1 2 2 5 7  
25 0 1 2 3 9 5  
26 0 1 2 6 2 5  
27 0 1 3  5 3  
28 0 13 17 1 
29 0 13 28 1 
30 013380 

Feb 1 0 1 3 5 5 4  
2 0 1 4  7 
3 014101 
4 0 1 4 1 5 7  
5 014212 
6 0 14 256 
7 0 1 4 2 8 8  
8 014315 
9 0 14 33 
10 0 14 34 5 
15 014348 
12 0 14 34 
13 014335 
14 0 14 31 5 
16 a 14 287 
16 014265 

0 1 4 2 1 3  

2 .. 

-i - 

16 243 
I6 514 
16 512 
16 556 
16 485 ( 
16 400 

SDNB 

N P D  
f m  
N A 

D I S T A K ~ ~  OF TRE 

N P D P ~ ~  

Obs rv ti 

I 

Aso~arsxo~s 

A R f r m  

Qb tl 

---7 

m 

16 235 

C ~ R  {Cmt 

Err f N A  

4820 : 
0 2 0 !  
4000 
4150 
190 
1810 

1130 
1400 
3260 
4250 . 
2440 
2340 

33 10 
5633 
2080 
2260 
5760 
620 
4850 
480 
66 40 
2040 

570 
5190 
1420 . 
1290 
4830 
090 
50 79 
1865 
2445 
880 
3200 
3440 
1660 
38 30 
40 40 
2320 

5230 
3950 
900 
2120 
1660 
55 60 
1850 
2590 
1820 
55 70 
1880 
2840 
2450 
7 70 
3830 
6680 
360 

112385059 
113 1 0 9 8  
113 64107 
113204284 
11322 07g 
11326 1972 

113271426 
113261677 
113203519 
113 174480 
113 142880 
113 62335 

112 66 32 85 
112u05856 
112382063 
112312400 
11224 117 
1121-6 871 
112 7 4691 
11159 500 
111 49 66 94 
111 402084 

111 9 419 
110575144 
11046 1184 
110 34 1211 

-110214608 
110 85947 
109 50 50 94 
10942 1860 
109282385 
10914 631 
108592862 
108443166 

-108291465 
108 13 37 18 
107 57 38 06 
10'7412306 

107 75023 
106603826 
10633 705 
106151770 
105571712 
106; 38 65 55 
106202077 
105 12811 
104421825 
104 22 63 53 
104 dl760 
103 43 2846 
103232264 
103 3 624 
102 42 3509 

. 10221fi710 
: l o 2  1 3 0 2  

. 

16655975 
17133499 
17175984 

1740 785 
17 49 082 
17532701 
18 64687 
1813.1329 

1 8 4 2 1 5 5 4  

16553060 
19 41887 
19 84253 
1913 530 
19172768 
19 21 4944 
19261103 
19 30 31 52 
19345176 
1939109$ 

20 45359 
90 9 782 
20 13 21 38 
20173468 
20214683 
20255845 
2030 87s 
20341846 
20382778 
20 42 36 22 
20 46 43 54 
20505031 

2059 080 
Q1 3 468 
21 7 854 
22111076 
21151296 
21 19 13 84 
21231348 
21271269 

$1 36 B67 
2139 59ft 

2 1 4 6 5 7 5 2  
01 50 52 04 
21 64 4 66 
pl683Q21 
22 23168 

J- , .  , , , .. . , 

-239 
-078 
-107 
-134 
+ 1 1 1  
-162 

-296 
-277 
-259 
-230 
-440 
+O05 

+ 0 25 
-223 
0 1 7  
-140 
-357 
- 2 1  
+ 159 
-020 
-0 54 
-044 

+I51 
+O46 
3-236 
+ 079 
+I32 
+ 1 4 3  
-0 15 
-005 
+060 
+ 2 4 9  
+ 3 3 8  
+ 2 7 4  
+185 
+ 1 12 
3. 2 34 
+014  

+ 2 0 7  
-1-324 
4195 
+350 
-052 
+ 0 05 
-227 
-221 
-005 
+ 2 17 
+I30 
-0 06 
$186 
+ 2 46 + 321 
-030 
3-058 

m~ NORW 

A B R m  

N A 

l6 314 1 

POLAB 

E m  fN A 

- -  ' 

5947 
3466 
5943 

160 
023 

2671 
4642 
1298 

1564 

3046 
1853 
4133 
487 
2729 
4919 
1054 
31 27 
5140 
1088 

5315 
7 7 3  
21 49 
3446 
4663 
6803 
864 
1845 
2748 
35 70 
43 13 
4975 

059 
478 
817 
1074 
1249 
13 40 
1352 
1282 

8 98 
586 

5723 
51 80 
4567 
3860 
3080 

--I*h. 

16 407 
16 440 
16 460 
16 217 
46 314 

16 5 17 
16 818  
16 734 
16 685 
16 585 
16 613 
16 382 
16 337 
16 3 4 
16 282 
15 57 40 
16 052 
16 21G 

16 334 
16 247 
155993 
1 59 37 
16 152 
16 180 
16 274 
16 292 
155900 
16 228 
16 2 05 
16 5 32 
16 202 

16 208 
16 502 
16 2 5 2 .  
16 162 . 

16 2 1 4 .  
16 100 
16 1 9 8 .  
16 330 

16 2 40 
. 16 127 

16 202 
16 170 
16 170 
16 141 
16 290: 

16 018 
155914 
155998 

16 270 

16 0 13 
16 107 
155876 
155941  

16 177 
1~5014 
16 0 32 
155907 

15,820 

155963 
15 06 89 
155823 
155934 
16 062 

156749 
1 0 ~ 0 2 3  
16 1 22 

150890 

, 155897 

16 391 
16 0 21 

. 16 1 4 8  
15 59 47 
16 249 
15 50 78 
16 462  

' 16 021 
16 085 

--OM 
-033 
-041 

-021 
-059 
-030 
-045 
-031 

$010 

-014 
-034 
-060 
-043 
-039 
-026 
-090 - 025 
--036 
--011 

-038 
-009 
-+ 0 11 
-017 
-020 
-042 
-015 
-001 
-030 
-0 62 
-0 4-1 
-056 

-021 
+O12 
-038 
FO01  
-047 
-0  44 
+009 
+OJ3 

+ 0 31 
-006 

-029 
-0 24 
-008 
-061 
-079  

.. . 

. 

. 
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RIGHT A OEN ION8 AND NOBTR POUE D I ~ T A B ~ C S  OB TIiE SUN 8 CENTER ( 0  126 U d l  

M Solar Tlm f N P D h m  



I 

32 ~ 1 1 3 ~ ~  A~CENSLON~ AND NOBLTB POLAR DIgTANCE@ OF TEE 

I" 

-003 
-125 
- 075  
-357 
+ 6 4 6  
-242 - 4 
+I26 
+ O 2 4  + 3 86 
-020 
+ 0 18 
$033 

-342 
$ 1 7 7  

C ~ T E ~  lCont 

E f N A  

----- 
N 

-2 29 
+143 
-147 
-068 
Q + 0 46 
-081 + 1 20 
+031 
+261 
-149 

f 2 7 0  
+268 
f289 
t 162 
f - 1 4 2  + 2 16 
-I- 2 44 
+I41 
+lo1 + 0 68 
- 0 0 7  + 0 91 + U63 + 1 89 
$ 2 6 7  
- 4  46 
-298 
-221 
-241 
-0 16 

+ 3 68 
t 004 

+O58 
-- 1 80 
+ 066 
+036 
+039 
-047 
-010 

67 35793 
6 6 5 9  585 
66 54 3635 
66503457 
66464544 
66433782 
66 40 45 82 
66381684 
66361626 
66 34 3564 
66332760 
66 32 19 02 
66324577 

66345742  
66363333 

-030 
-032 
-043 
I-004 
-I-004 
3.014 - 0 38 
-036 
4-015 

+ 0 11 
-006 
$ 0 2 2  
+013 
-032 

5790 
4 8 0  
3560 
3100 
5090 
3540 
44 40 
1810 
1650 
3960 
2740 
1990 
4610 

5400 
3510 

DIBTANOE~ OB TEE 

N P D f t o m  

Ob 1.p ti 

78 11 2929 
7762 847 
7 7 3 2  697 
77111208 
76613249 
76 32 2 34 
38124881 
76 63 46 40 
76366869 
75162299 
7468 799 

74396940 
74221043 
74 43631 
73 47 1958 
73301788 
72 67 2 74 
72 40 60 86 
72246739 
72 g2129 
71 64 3 02 
7139 337 
71 24 2069 
71 9 6807 
70 66 62 81 
7042 763 
70 28 49 76 
69 26 4608 
69162271 
69 42181 
68 33 26 66 

68 5 47 62 
67 57 25 16 

67492142 
67 41 43 80 
67 34 2465 
6727318~ 
6720 231 
6714572'1 
67 91650  

PO- 

En fN A. 

0 00 
-025 

000 
-012 
--a32 
-0 16 
--021 - 0 37 
+003 
- 0 1 1  
- 0 2 4  

-016 
- 0 3 8  
-028  

-020 
-033 
-0 33 

- 0 4 1  
-066 

-041 - O 33 

+O16 

+ O 2 2  
+ 0 1 0  
3-001 
-038 

2802 
3626 
4468 
5334 

216 
1112 
20 22 
2943 
3876 

26 05 
3554 
4498 
5433 

860 

82358466 
92358583 
10 23 59 102 
112359218 
1 2 2 3 5 9 3 4 0  
132359464 
14 23 59 59 3 
16 0 0119  
17 0 0241 
18 0 0 37 
19 0 0 50 
22 0 1 28 0 
23 0 1 4 1 2  
24 0 1 6 3 8  
25 0 9 67 
28 0 2 1 8 3  

i 

16 440 
16 160 
18 354 
16 282 
16 175 
16 086 
16 0 67 
16 00% 
16 072 
15 5984 
16 364 
16 2 52 
16 075 
15 5950 
16 122 
16 075 

SUN 8 

N P D  
f i m  
N A 

27 00 
990 
460 
1140 
3070 
2 80 
4800 
46 60 
6900 
2660 
660 

210 
1300 
3920 
21 20 
1930 
4 90 

63 30 
6880 
2230 
3 70 
330  
21 60 
6860 
64 70 
1020 
45 30 
43 00 
2060 
1940 
26 60 

51 30 
2520 

2200 
42 00 
25 30 
3220 
270 
6700 
1540 

AND N O B ~  

A R fkom 

N A 

1120 
6617 
3960 
2461 
991 
66 80 
4222 
29 13 
1669 
469 
6311 

4220 
3186 
2206 

3522 
2036 
24 07 

387 
672 

2262 
27 43 

3837 

5770 
485 
1231 
2002 

5 82832 
5123668 
5 16 4511 
5205330 
5 2 3  212 
6291098 
5 33 2040 
5372979 
5413861 

6 2 2594 
6 8 3 5 6 0  
6104476 
6 1 4 5 4 2 0  
6 1 0  392 

RIG=T 

man &larTlm f 

0b n H n. 

1837 
ApJ202368406 

212358282 
22 23 58 15 8 
232368 4 3  
242357534 
25 23 57 42 7 
2 6 2 3 5 7 3 2 ' 1  
27 23 67 23 2 
282357137 
292357 5 3  
3 0 2 3 5 6 5 7 5  

~ a y  12356500 
2 2 3 5 6 4 3 3  
32356367 
4 23 56 31 
5 23 66 26 
7 23 56 17 
8 23 56 13 
92356104 
102356 83 
11 23 56 6 6  
12 23 56 5 
13 23 56 5 
14 23 58 6 
15 23 56 S 
16 23 56 6 
17 23 56 8 
22 23 56 22 
232356276 
2 4 2 3 5 6 3 3 0  
27 23 56 51 
2 9 2 3 5 7  6 8  
30 23 57 15 0 
31 23 57 23 

Jun I2357325 
2 23 57 42 
3 23 57 52 
4 2 3 5 8  2 0  
52358137 
6 2 3 6 8 2 3 7  
7 2 3 5 8 3 5 2  

A 

*u J A ~ C E N B I ~ N  

A. R from 

Ob em tio 

------ 
1 5 5  1120 
1585542 
2 2 39 60 
2 62463 
2101023 
2 13 66 95 
2174243 
2 21 29 50 
2261666 
229 470 
2326336 

2364235 
2403224 
2442234 

3  73642 
3112069 
3 16 24 40 

4 3 428 
4 7 637 

4 2 7 2 3 0 3  
4 31 27 76 

4393821 

4515748 
4 5 6  475 
5 01230 
5 42040 

M an 5 

1 1 1 t l  

16 0 15 
16 142 
16 207 
16 090 
16 166 
16 170 
16 097 
16 1 30 
16 024 
16 232 
16 218 

16 092 
16 092 
16 096 
16 140 
156964  
16 1 10 
16 0 60 
16 198 
16 137 
16 0 46 
16 190 

16 206 
16 0 64 

16 69 62 

IS 266 
16 182 
16 0 48 
16 2 47 

16 104 

16 082 
16 1 02 
10 1 37 
IS 106 
16 222 
1% 135 
16 166 

midl m t - 
v i d  

15 59 70 
16 126 
16 027 
16 164 
166890 
16 0 06 
16 209 
16 1 26 
16 099 
16 005 
156972 

1 6 6 9 7 5  
1 6 5 9 7 7  
1 6 6 9 5 2  
16 69 09 
16 133 
16 6769 
16 1 76 

16 036 
16 1 14 

16 223 

155998  

155SU9 



OBBERIED AT THE MADRAS OBBERVATORY COMPARED WITH THE TABLEg 33 
-- - 

. 

: 

' 

, 

' 

P 

NORTH 

A R i m  

N A 

12 76 
3065 
3933 

401 

3901 
4488 
60 33 
6634 
6988 
398 
767 
1066 
1326 

1688 
1791 
1841 
1666 

POLAR DISTMCEB 

Err fN A 

+ 0 33 
+004 
-025 

-091 

-057 
-011 
+ 0 18 
-009 
+004 
-064 
-067 
-072 
-010 

-062 
-061 
-010 
-022 

RIGHT 

hZ 8 1 Tim f 

Ob rv t 

1837 m 

Ju e 27 0 2 31 7 
29 0 2 5 6 7  
30 0 3 88 

July 1 0 3 21 
2 0 3 3 2  
3 0 3430 
4 0 355 
5 0 4 6  
6 0 416 
7 0 4 2 6  
8 0 4356 
9 0 4 453 
10 0 4 64 0 
11 0 6 26 
12 0 6 1 0 6  
13 0 6 187 
1 4 0 6 2 6 6  
15 0 6323 
16 0 6 3 7 6  
17 0 5 43 
18 0 5 4 8 5  
19 0 5 5 2 9  
20 0 5 5 6 4  
23 0 6 48 
2 4 0 6 6  
2 7 0 6 8  

232 

33 60 

4946 
2760 
1676 
333 
5032 
3674 

28 96 
1080 
6221 
3322 

1331 
6241 

4273 

- 0 7 2  

-0 71 

-016 
-013 
--024 
-3032 
-035 
-006 

-0 42 
+O11 
-027 
-009 

-017 
-010 

. - 0 4 5  

ASCZWSIONS AND 

h R f r m  

Ob m h n .  

6 23 12 43 
6313061 
6353958 

6 4 8  4 9 2 ,  

7 83958 
7 12 4499 
7 16 50 16 
7206543 
7246984 
7 29 462 
7 3 3 8 1 1  
7371138 
7411336 

7491740 
7 63 1862 
7571861 
8 9  1677 

28 0 6 8 1  
2 9 0 6 7  
3 0 0 6 6  
3 1 0 6 3  

Bug 2 0 6 66 6 
6 0 6 4 2  
7 0 6296 
9 0 6 1 4 7  
10 0 6 0 6  
11 0 4 676 
1 0 4 48 1 
13 0 4 3 7 7  
20 @ 3 12 
21 0 2 57 9 
22 0 2428 
23 0 2281 
24 0 2123 
26 0 I 66 
28 0 1 6 4  
29 0 0 4 8 9  
30 0 0 31 
31 0 0 13 
31 23 69 66 

Scpt 123 69 36 
3 23 68 68 
4 23 68 38 
6 23 57 68 
7 23 61 38 
8 2 3 6 7 1 8 2  
9 23 66 67 

8 2 9  304 

8 48 34 21 

9 74962 
9162773 
9191600 
9 23 366 
9 26 5067 
9303680 

10 0 29 38 
10 41069 
I0 76248 
10113331 

10 26 1348 
10296251 

11 9 4 3 1 8  

M a  

H Bemid 

I 

16 088 
15 5995 ' 

16 57 82 

15 6920 
16 59 9b 
16 6858 
16 0 12 
16 070 
16 6996 
16 092 
16 086 
16 3 36 
18 177 
16 130 
16 2 46 

16 69 34 
16 144 
18 112 

166960 
16 2 30 

16 106 
16 0 08 

OF THE SUN a 

N P D M ~  

Ob r v t r  

66 38 42 16 
66 44 4 27 
66472661 

66611211 
68662191 

67 4 47 60 
6710 881 
67 16 66 07 
67 22 2 17 
67 28 26 54 
67 36 27 89 
67424361 
67 60 31 38 
07 58 2844 
68 6 6667 
68164148 
6824 091 
68 34 SO 68 
68 44 2868 

69 6 26 15 

6 9 5 1 2 6 2 0  
70 34631 
70426273 

16 037 
16 162 
16 2 14 
16 227 

16 59 58 
16 070 
16 082 
16 160 
16 124 
16 086 
16 106 
16 020 
16 6874 

16 0 64 
16 0 24 
15 69 84 
15 59 12 
16 064 
16 144 
16 028 
16 056 
16 6992 

16 110 
16 298 
16 180 
15 69 64 
16 69 70 
16 220 

70 66 30 36 
71103646 
71244913 
71 30 2802 

72 9 3197 
72666626 
73 29 62 83 
74 3 6308 
74 21 16 14 
74386164 
74 66 4794 

' 76166681 
77 28 3 16 

78 7 66 94 
78 28 12 19 
78484166 
79 9 1236 

80 33 21 37 
80 64 64 10 
81 16 21 43 
8138 801 

81 59 64 89 
82 44 1 19 
83 6 13 66 
83 60 58 66 
84 13 3386 
8436 676 
84 68 6408 

CBNT~DR ( 

N P D  
B m  
N A. 

I 

4080 
630 
2570 

070 
1800 

47 00 
770 

62 10 
0 LO 
32 00 
27 10 
4640 
26 80 
31 00 
6780 
4720 
6870 
32 20 
27 60 

2260 

2610 
4700 
6180 

C n k n u d )  

E m  f N A  

It 

-1 36 
+203 
-001 

-241 
-391 

-060 
-111 - 397 
-2 7 
+ 6 46 
- 0 79 
+I79 
- 4  58 
+ 2 66 
+ 113 
+672 
- 2 2 1  
+ 162 - 108 
- 3 66 
- 0 1 0  
1-069 
-093 

32 30 
3160 
4970 
26 30 

3310 
6410 
61 30 
6220 
15 70 
6420 
47 40 
6490 
3 90 

68 90 
1360 
3060 
16 10 

2390 
4960 
2390 
660 

5760 
220 
1630 
110 
3320 
1090 
64 10 

+ 1 96 
-386 
3-067' - 172 
-f- 113 
-116 
- 153 
-088 
+ 0 66 
-1-266 
-0 54 
-191 
+ 0 76 
+ 196 
+ 1 4 1  
-216 
+ 3 74 
+ 2 63 
-4 60 
+ 2 47 
-141 

j 2 71 
+ 1 01 
+ 176 
+ 2 64 - 0 66 
3-414 
+ 0 02 



34 BIGHT AHCENSIONB AND NORTH POLAR DISTANCES OF THE SUN 

POLAR DIBTANCEB 

Erro fN A 

-007 
-016 
-0 20 
-032 
-007 
-057 
-034 
-002 - 0 29 
+O06 
-012 
-002 
+021 
-021 - 0 20 
-030 

0 00 

-035 

-028 
-041 
-027 

- 0 12 

--070 

-021 
-026 
-002 

NOBTH 

A l t f r m  

N A 

3004 
556 
41 00 
1637 
5171 
2703 
236 
3774 
13 17 
4865 
2426 
000 
3586 
1187 
48 05 
2443 
104 

4317 

4753 
2998 
5656 

1324 

3871 

6606 
2168 
4820 

RIGHT 

H Sol Tim f 

Ob rv t10 

1837 m 

Sept 10 23 66 36 
112366166 
122366547 
13 23 65 33 7 
142365126 
162364513 
162354306 
17 23 54 91 
182353477 
19 23 53 27 0 
2Q2363 66 
212352451 
222362241 
232362 32 
242361432 
26 23 61 22 8 
262361 27 
27 23 60 42 6 

Oct 4 23 48 31 
6 23 48 13 
6 23 47 56 
8 23 47 23 
9 23 47 7 2  
10 23 46 51 
11 23 46 37 
122346220 
132346 81 
152345414 
16 23 45 29 
17 23 45 17 
20 23 44 46 
21 23 44 36 
22 23 44 28 
23 23 44 20 
24 23 44 13 

Nov 6 23 43 47 
12 23 44 27 
18 23 46 33 
20 23 46 18 
23 23 46 61 
24 23 47 9 
26234728 * 

26 23 47 483 
28 23 48 29 
29 23 48 61 
30 23 49 13 

Dec 1 23 49 36 
9 23 62 69 
10 23 63 27 
13 23 64 62 
14 23 66 20 
16 23 66 60 
182367183 
192367480 
202388178 
22 23 60 18 

AE~OENEIONCI MD 

A R I m  

Ob U 

11203011 
1124 572 
11 27 41 20 
11311669 
11345178 
11382760 
11 42 270 
11453776 
11 49 13 46 
11524859 
11862438 
12 0 002 
12 33565 
12 71208 
12 10 48 25 
12142473 
12 18 1 04 

13 1 4352 

13124781 
13163042 
13235683 

16 46 13 36 

16 11 3941 

17476627 
17622183 
17664822 

M 
I1 b mld 

10 59 82 
16 086 
16 0 60 
16 117 
16 052 
16 0 37 
16 115 
16 066 
16 137 
16 020 
16 022 
16 077 
15 59 77 
16 144 
lG Ot~5 
10 5307 
16 106 

16 0 22 
16 0 48 
16 007 
16 1 12 
1C 0 28 
lu 59 68 
16 100 
16 092 
16 022 

15 u9 12 
lu 59 42 
IS 092 
I6 116 
16 60 84 
15 60 42 
l(5 0 60 

16 68 18 
lt 69 58 
10 256 

16 030 

15 50 66 

16 0 48 
16 59 76 

16 084 
16 68 98 
16 0 00 
16 69 92 
16 176 
16 108 
16 68 90 
15 69 38 

OB THE SUN S 

N P D P ~  

Ob ti 

- 
85 21 41 68 
85 44 37 23 
86 7 32 10 
86 30 35 56 
86 53 35 88 
87 I6 4779 
87 39 37 27 
88 3 1308 
88263345 
88 49 5309 
89131319 
89 36 3924 
89 5Q 5808 
90232555 
90465111 
91 10 1681 
91 33 42 12 
91571192 

94 40 17 18 
05 3 2 8 0 ~  
95 25 33 67 

96351855 
96 57 57 89 
97204116 
97 43 8 43 
98 5 36 28 
98 50 5 67 
9912 930 
0034 664 
100391134 
101 O 34 33 
101 21 39 78 
101424917 
102 3 36 40 

106 67 34 32 
107 66 64 58 

110326094 
110445183 
110662661 
111 7 4282 
111286731 
11139 000 
111483662 

111 67 4826 
112663931 

113134644 
113171004 
11319 273 
11328 259 
11327 838 
113273880 
113 21 27 82 

CENTER 

N I D  
from 
N A 

42 20 
35 00 
32 20 
3350 
3850 
4700 
58 70 
13 40 
3070 
50 30 
1170 
34 70 
5020 
2450 
5040 
1640 
42 30 
780 

19 70 
27 40 
31 10 

1510 
69 40 
3800 
10 40 
3650 
8 10 
1280 
960 
960 
31 40 
43 30 
4520 
36 50 

30 80 
66 50 

4910 
4960 
2690 
4070 
6610 
6710 
3330 

4420 
3600 

4420 
760 
300 
100 
400 
3870 
1290 

(&nl  ued) 

fN A 

+ 0 52 
-2 23 
1 0 10 
-2 06 
+ 2 62 
-079 
+ 143 
+ 0 32 
-275 
-2 79 
-149 
-4 64 
+ 1 12 
-105 
-071 
-0 41 
+ 0 18 
-412 

+ 2 52 
-0 65 - 157 
- 3 4 5  + 1 51 
-316 + 197 + 0 22 
+ 2 43 
+ 3 4 4  
+ 2 9 6  
-174 
-29 3 
+ 3 62 
-397 + 101 
-3 52 + 0 94 

-184 
-223 
+13Q 
-212 
-121 
-290 
-262 

-406 
9-431 

-124 
-244 
+ 0 2 3  
-169 
-438 
-010 
-4 72 



OBSERVED AT TEIE MADRAS OBBXRVATORY COMPARED WITH THE TABLES 35 
-- 

R I G ~  A~CENBIONS AND N RTH POLAE Dssrn~cc OF THE SUN 8 CENTER { C  t nu d j 

AI S l a r T m  f A R f  m A R f r m  
C f N A  I r m  E f N A  

26 0 0 183 18 14 3543 3505 -038 
26 0 0484 1819 204 167 -037 113233036 2670 -366 
27 0 1 18 6 18 23 28 67 28 18 - 0.49 1 s  21 12 25 1 1  40 -0 86 
28 0 1 4-88 18 27 64 89 64 64 - 0 35 

113 11 3734 3660 -074 

J 4 0 5 84 18 58 5174 5153 -021 112462122 2240 +I18 
5 0 5 3 5 6  19 31557 1534 -023 112396909 5t80  -149 
6 0 6 23 19 7 3890 3869 -021 112 33 600 590  -0 10 
7 0 62 8 5  1912 179 157 -022 112 26 51 04 47 30 - 374 
8 0 6549 19162436 2394 - 0 4 2  112 18 199 240 $ 041 
9 0 7 l$4 19 20 4598 4577 -021 112 90092 5160 + 0 5 8  
10 0 7442 1925 749 707 -042 112 11293 1420 +I27 
11 0 8 8 1 .  19292795 2780 -015 111521193 1130 -063 
13 0 8540 : 1938 761 743 -018 111324743 4940 f197 
13 0 9 38 5 19 46 44 85 44 54 --0 31 111114622 4810 +188 

17 0 1 0 1 9 8 .  19551941 1901 -040 11049 660 900 
18 0 10 393 19 50 3 5 ~ 2  3521 -031 110 37 14 87 13 70 -- 1 17 
19 010583 20 35115 5074 -041 110245442 5480 +O38 
20 011166 20 8 597 551 -046 110 12 1444 1270 - 174 
23 0 12 6 2 20 20 4547 45 42 -0 05 109 31 54 91 51 10 -- 3 81 
24 0 12 21 5 20 24 57 37 57 18 - 0 19 109 17 41 00 40 10 -0 90 
26 0 12 49 7 20 33 18 72 , 18 30 - 0 42 108 48 12 13 14 00 + 2 37 
27 0 13 $4 20 37 28 02 2 7 6 5  -0 37 108 33 4 14 0 80 -- 3 34 
28 0 13 140 
29 013262 
30 0 1 3 3 5 4  
31 0 13 45 2 

Feb 1 0 13 539 
2 014  17 
3 0 1 4  8 2  
4 014146 
5 01419.3 
6 0 14 23 9 
7 0 14 27 6 
8 0 14 303 
9 014322 
10 014337 
11 0 14 337 
12 014338 
13 014326 
14 014308 
15 0 14 28 0 
16 0 14 24 8 
17 0 14 20 7 
18 0 1 4 1 6 8  
19 0 14 105 . 

20 0 14 46 
21 0 13 57 
22 0 13 506 
23 0 13 42 0 
24 0 13 33 7 
25 0 13 24 3 
26 0 13 15 1 
27 0 13 4 8 - 

20 41 36 19 
20454398 
20495081 
20 63 57 15 

20 5 8  251 
21 2 682 
21 6 985 
21101287 
21141424 
21 18 15 38 
21 22 1562 
21 26 1497 
2 1 3 0 1 3 4 2 '  
21341143 
21 38 791 
2142 434 
21455973 
21496449 
21 53 48 21 
21 57 41 44 
22 1 34 05 
22 52682 
22 9 1708 
22 13 7 71 

22 20 46 86 

22 28 23 02 
22 32 10 18 
22 35 57 42 
22 39 43 61 

36 17 
4385 
5069 
56 71 

188 
620 
968 
1231 
1412 
15 07 
15 21 
1454 
1306 
1079 
772 
389 
5930 
5399 
47 93 
41 16 
33 67 
2551 
1667 
716 

46 21 

22 70 
10 04 
56 78 
42 92 

- 0 02 
-013 
-012 
-0 44 

-063 
-0 62 
-0 17 
-056 
-012 , 
-0 31 
-0 41 
- 0 4 3  
-036 
- 0 6 4  
-019 
-045 
-043 
-050 - 0 28 
-0 28 
-0 38 
-031 
-041 
-055 

-065  

- 0 32 
-0 14 - 0 64 
-069 

108 17 24 38 
108 13511 
107461807 
107 28 49 43 

107115436 
106 54 4898 
106 37 23 74 
106193825 
106 14338 
105 43 21 68 
105 24 51 40 
105 6 673 
104475938 
104274~74 
104 8 922 
103482427 
103282019 
103 81122 
102 47 42 60 
102 27 4 60 
102 6 1249 
101451431 
101 23 6934 
101 23828 
100 41 179 
100 19 1256 
99 57 24 04 
99331783 
99131040 
98 40 4601 
98 28 2158 

2680 
3310 
2020 
4830 

5780 
4940 
2340 
4000 
4000 
2360 
51 10 
320 
010 
4210 
970 
2350 
2360 
1040 
44 40 
6 00 
1550 
1340 
010 
3600 
160 
17 10 
23 30 
2030 
860 
48 80 
21 00 

+ 2 42 
- 2 0 1  
$123 - 1 13 
+344 
-0 58 
-034 
f175 
-338  + 182 - 0 30 
-353 
$075 
-364 
4 0 4 8  
-077 
+341 
-082 
+ 1 71 + 140 
1- 301 
-091 
+076 
-228 
-3 19 + 4 54 
- O 74 
+247 
-180 + 2 79 
-0 58 

10 146 
16 0 68 

16 097 
16 085 
16 152 
16 172 
16 099 
16 084 
16 088 
16 0 4 8  
16 0 2~ 

16 1 8 3  

16 066 
16 085 
16 107 
16 146 
16 117 
16 179 
16 163 
16 136 
16 004 
16 036 
16 231 
16 18'3 
16 123 
16 170 
16 039 



d 6  RIGHT ASCEhSZOhS AND NORTI1 POLAR DIBTAhCm OF T H E  SUN 
-- A- 

> 1 

. 

C w l  nued 
I 

IZr E N A  

+ 2 99 

+ 2 29 
+I19 + 0 91 + 3 78 
-- O 97 
+ 2 58 + 169 

M 

11 Semid 

16 0 10 

16 110 
16 1 19 
15 ,870 
15 59 73 
16 125  
16 167 

+I59 
-1 1 4  + 0 97 
-054 
+311 
-0 49 + O 40 
-006 
+ 0 7 9  
+ 2 13 
+ 4 5 1  
-0 32 
-013 
+ 2 22 
-2 57 
+189 
+ 0 54 
f 2 47 

c 2 62 
+ 0 6 5  
$- b 00 
4176 + 3 80 
t- 0 2 2  
C 0 80 
f 2 12 
4-140 
t 048 

- 2 9, 
J- 2 61 - 124 
+I93 - 108 
j 4 1 4  
-054 
4-586 

+ 5 2 6  
$- 126 
--2 08 

1-304 
-260 + 166 - 191 
+ 305 
--0 34 
$644 

OP rrm SUN e 

N P D ~ ~  

Ob rv ti 

/ I  

98 5 43 01 

96 34 17 91 
96111321 
95 48 2 89 
95 1 25 32 
94 38 6 87 
94 14 3672 
93 51 7 81 

POLAR DISTANCFS 

Frro I N A  

-034 
-033 
- 4 4 1  
-057 
-0 21 
---018 
- 0 2 0  

16 0 88 
16 063 
15 59 17 
16 2 15 
16 155 
15 69 17 
16 59 59 
16 170 

16 112 

16 141 
16 155 
15 59 75 
16 008 
16 074 
lv 5924 

16 103 

16 10u924 176 
16 092 
16 0 7 6  
16 123 
16 0 39 
lr 021 
15 59 94 
15 5038 
10 69 79 
16 298 
16 097 
16 146 
16 
16 0 19 
16 69 50 
10 59 73 
155986 
16 097 
16 330 
16 190 
16 079 

16 186 
16 156 
16 143 
16 153 
16 236 
16 221 
16 232 

4 

CENTEE f 

N P D  
R m  
N A 

/ I  

46 00 

2020 
1440 
3 80 

29 10 
5 90 
3930 
9 50 

9 3 2 7 3 5 5 1  
93 4 3 34 
92 40 23 83 
9 1 5 3 6 3 4  
91292149 
91 5 4309 
90 42 5990 
90181806 
8 9 5 4 3 5 2 1  
89 30 52 87 
89 71049 
88 43 37 02 
8 8 1 9 0 3 3  
87 56 23 78 
87 32 57 07 
87 92411 
86 22 39 10 
BIJ 59 20 23 

Sb 36 768 
8 6 1 3  1Q 
84 49 4 4 0  
8427 184 
84 4 9 10 
83 41 28 18 
83 18 4901 
82 33 53 58 
82113800 
81 44 30 42 

80 0 59 40 
78 57 3936 
18 36 5944 
78162357 
77 56 5 38 
77356076 
4 7 1 5 5 8 3 4  
7656 734 

75581204 
75 39 24 94 
75 20 51 28 

74441626 
74 8 52 70 
73 34 22 34 
73 17 3741 
72 44 44 85 
72 28 5084 
7 2 1 3  456 

-049 
-045 
-042 - 0 49 
-033 
-036 
-049 
$005 
-008 
-066 
-046 
- 0 6  
-019 
-038 
-036 
- 0 3 1  
-031  

--O 22 
- 0 3 ~  
-061 
-046 
-032 
-0d3 
-041 
-071 
-035 
--042 
-058 

-022 
-048 
-031 

-0 07 
-019 

- 0 4 2  
- 0 56 

-055 

-058 
- 0 32 - 0 41 
-078 
-059 
-060 

NOWR 

A R f m  

N A 

2561 . 

864 
5122 
1506 
56 36 
3729 
1788 

R r e f f ~  

Men B lar Tim I 

Obe ti 

- m 

1838 
Feb 28 0 12 53 

Mar 4 0 1 2  4 6  
5 011511 
6 0 11 372 
8 0 11 8 2  
9 0 10 526 
10 010370 
11 010211 

3710 
2 00 
24 80 
580 
2400 
4260 
0 30 
1800 
3600 
56 00 
1500 
36 70 
020 
2600 
5450 
2600 
39 70 
22 70 

1030 
260 
040 
360 
1290 
2840 
00 0 
55 70 
3940 
3090 

56 50 
4200 
5820 
2550 
4 30 

5490 
0780 
1320 

1730 
2620 
4920 

1930 
0010 
24 00 
3560 
48 40 
0050 
1100 

5816 
3813 
17 82 
36 48 
1049 
6432 
3300 
1150 
4990 
2818 
638 
44tl 
2258 
062 
3863 
1666 
3275 

49 06 
2730 
368 
4416 
2278 
15.1 
4052 
5909 
3873 
186~ 
5884 

4994 
3711 
1669 

4521 
3016 

4790 
34 79 

10 16 

2681 
8 41 
0 01 
4495 
3828 
3219 

A ~ C E N ~  oh AND 

A R f r m  

Ob tl 

rn 

2 2 5 8 2 5 9 5  
23 2 897  
23 5 5163 
23 13 1563 
23 16 5657 
23203747 
23241808 

12 0 10 52 
13 0 9486 
14 0 9 31 7 
16 0 8 575 
17 0 8398  
I8 0 8 2 2 2  
19 0 8 45 
20 0 7 4 6 0  
21 0 7 280 
22 0 7103 
27 0 6519 
24 0 6336 
25 0 6148 
26 0 5585 
27 0 0 3 8 0  
28 0 6194 
30 0 4425 
31 0 4 24 

Aprll 1 0 4 5 7  
2 0 3 4 7 8  
3 0 3207 
4 0 3116 
5 0 2 5 3 ,  
8 0 2 3 6 0  
7 0 2 183 
9 0 1 4 3 8  

10 0 1 270 
11 0 1 104 
12 0 0 5 4 3  
15 23 59 52 
182359 94 
192358563 
202358433 
21 23 58 31 
22 23 58 185 
2 3 2 3 8 8  7 1  
24 23 57 56 
282357354 
27 23 07 26 0  
28 23 57 16 
29 23 57 8 2 

y 1 23 56 52 
32356388 
5 23 56 27 0 
6 23 66 22 2 
8 2 3 5 6 1 4 4  
9 2 3 5 8 1 1 0  

'0 23 66 8 1  

e 

23 27 5865 
23313858 
23 35 1823 
23 42 36 97 
23461582 
23435468 
23533349 
23 ,71145  
0 0 4095 
0 R2883 
0  8 684 
0114607 
0152277 
010 100 
0 2 2 3 8 9 9  
0 2 6 1 6 9 8  
0333306 

0 40 49 28 
0442702 
048 629 
0514462 
0562310 
0 5 0 2 1 1  
1 2 4093 
1 9 5943 
1 13 3908 
1 17 1007 
1205942 

1465016 
1503339 
1541700 

2 1 4528 
2 53035 

2164832 
2 20 35 35 

2 28 1071 

2 4 3 2 7 3 9  
2 81 8 73 
2 55 0 42 
3 24573 
3 63887 
3 10 3279 



OBSERVED AT THE MADRAS OBBERVATORY COMPARED WITH THE TABLE6 37 
w 

- 
1 

I1 6 id 

16 2 4 0  
16 353 
16 183 
I6 138 
16 017 
16 06 
16 157 
16 035 
16 1 1 1  
16 191 
16 239 
16 196 
16 123 
16 155 
16 2 46 
16 2 5 9  

I6 2 2 3  
I6 0 81 
I6 2 48 
16 132 
16 1 

16 296 
16 235 
I6 3 07 
16 0 06 
16 174 
1" 5994 
15 50 37 

15 5922 
16 024 
16 0 32 
15 59 99 
16 129 

16 178 
16 086 
16 026 
16 0 64 
16 025 
16 2 63 
16 097 
16 075 
16 4 63 
16 2 25 
16 056 
16 106 
16 112 
16 142 
15 59 43 
16 0 4 8  
16 0 65 
16 163 
16 0 83 
16 0 36 
15 59 08 
16 1 36 

NORTH 

A B M m  

N A 

2669 
21 78 
1745 
13 72 
607 
469 
388 
361 
392 

617 
808 
10 51 
13 41 

34 60 

40 07 
45 93 
52 15 
2035 
2816 

191 
1088 
4829 

5 14 
1439 
2349 

4945 
5761 
558 

2728 
3387 
4010 
4596 
5141 
5647 
111 
5 3 1  

2063 
1917 
1713 

CCNTEB f 

N P U  
f i r n  
N A 

-- 
47 0 
42 80 
5630 
2850 
5920 
4850 
5790 
27 40 
1750 
28 40 
030 
53 60 
8 30 
44DO 
5380 
22 50 

14 30 
2920 
750 
3650 
1340 
1420 
2860 
42 30 
20 10 
5950 
47 80 
1910 
1630 
36 40 
22 20 
32 90 
8 40 
860 
33 30 

1510 
17 80 
44 BO 
35 40 
28 90 
3120 
67 00 
4610 
5850 
33 90 
32 30 
53 40 
43 30 
1170 
2 10 
1430 
42 90 
59 00 
33 30 
5100 
28 80 
26 20 

R I ~ E T  

M an 8 lar Tlm f 

Ob r r t l  

1838 
M y 1 1 2 3 5 6  6 2  

12 23 56 5 0 
132356 39 
14 23 56 3 6 
172356 61 
182356 83 
19 23 56 LO 7 
202356141 
212356180 
22 23 56 22 
232356270 
242356323 
25 23 56 38 2 
26 23 66 44 6 
30 23 57 14 
31 23 57 22 5 

Ju e 1 23 57 31 5 
2 23 57 40 9 
3 23 57 60 5 
72358323 
82358434 
9 23 58 65 
11 23 69 18 
12 23 59 30 5 
142359431 
18 0 0 3 4 1  
2 0 0 1 0  
21 0  1 13 
22 0 1 26 
23 0 1 39 
24 0 1 52 
2 5 0 2 5  
26 0 2 185 
27 0 2313 
28 0 2436 

Jly 1 0  3196 
2 0 3312 
3 0 3422 
4 0  353 
6 0 4145 
7 0 4 2 4 4  
8 0 4341 
9 0 4 434 
10 0 4520 
11 0 5 05 
12 0 5 91 
13 0 6168 
15 0 5 30 
16 0 536 
17 0 5 42 
18 0 5 48 
20 0 5 56 
2 1 0 6 0  
23 0 6 60 
24 0 6 81 
25 0 6 03 
2 6 0 6 9  

POLAR DI~TANOEB 

E P N A  

-- 
-054 
-0 80 
-051 
- 0 48 
- 0 ~ 1  
--057 
-033 
- 0 4  
~ 0 3 3  

-047 
-038 
-0 50 - 061 
- 0 b0 

-0 30 
-0 37 
-0 42 
-027 
-032 

-004 
-026 
-013  

-043 
-046 
-026 

--(I20 
-010 
+015 

-017 
-010 
-0013 
--020 
f012 
$004 
-050 
---(I47 

0-036 
-062 
-054 

C 6 ed 

r I N A  

-073 
4- 335 
-2 95 
+314 
-368 
+418 
-401 + 3 08 - 0 69 
+ 1 r 4  
- 1 4 2  
+ 4 00 
- 0 79 + 3 18 - 164 + 3 96 

- 3 24 
+217 
-263 + 322 
- 2  93 
+069 - 3 44 - 0 93 - 3 16 
-332 + 2 59 
-341 
4-340 - 132 + 2 26 - 4 67 + 4 53 
-241 + 0 72 

-277 + 2 33 - 4 70 
+ 0 38 + 2 42 
-577 + 348 
-407 + 180 -- 2 25 + 3 65 - 0 89 - 143 
-434 
t 0 83 
-174 
-- 0 65 
-- 188 - 2 87 
4 1 9 2  + 147 
-3 14 

ASUENBIONB AND 

A R I r o m  

Ob w t l  

3142723 
3 18 22 58 
3221796 
3 26 14 20 
338 658 
342 526 
3 46 421 
350 415 
354 425 

4 2 664 
4 6 846 
4 10 11 01 
4 14 1402 

4 34 34 80 

4 38 40 37 
4 42 4630 
4 46 52 57 
5 32062 
5 72848 

5 24 1 95 
5281114 
5444842 

6 18 557 
6 2 2  1485 
6262375 

6384965 
6425771 
6 4 7  543 

6592745 
7 3 3 3 9 7  
7 74023 
7 11 4616 
7155129 
7105643 
724 181 
7 2 8  578 

8 82099 
8121979 
8161767 

F TILE SUN 

N P D ~ ~  

Ob ti 

71 57 4823 
71 42 3945 
71 27 5925 
71139536 
70 32 2 88 
70184132 
7 1 6  191 
69 53 24 32 
69 41 18 19 
60 29 2666 
6918 172 
69 6 48 IS,, 
68 56 9 09 
68 45 41 72 
68 7 1, 24 
67 9 18 54 

67 51 1754 
67432703 
67361013 
67 10 33 28 
67 6 16 33 
67 01351 
66 51 32 04 
66 47 43 23 
66 44 23 56 
66% 282  
66 32 46 21 
66 32 2251 
66321181 
66 32 37 72 
66 33 19 94 
66 34 37 57 
66 36 387 
66381101 
06 40 32 58 

66501787 
66 54 lu 47 
66 58 49 30 
67 3 35 02 
67 14 2648 
67203697 
67 26 53 52 
67335017 
67 40 56 70 
67 48 36 16 
67 56 28 66 
68 4 5429 
68 22 44 73 
68 32 1604 
68 42 127 
68621604 
69 13 4355 
69 25 0 88 
69 48 36 17 
70 04908 
70 13 27 33 
70 26 29 34 

1 



38 RIGHT ASCENSIONS AND NORTH POLAR DISTANCES OF THE SUN 

F 7 

bB THE SVN 8 

~ ~ ~ f r r n  

Ob r r K a  

--- 
7 0 3 9 4 1 2 8  
71 7  18 39 
71 21 30 03 

72 5 59 62 

72 37 4 75 
7 2 6 3  8 6 9  
73 25 61 64 
73 69 4620 
74 34 34 88 
75 10 3322 
75 28 4674 
75 47 24 10 
4 6 6 6 2 6  
77 3  47 24 
7 7 2 3 2 2 1 5  
79 4 2953 
7 9 4 6 1 1 7 5  
80 28 28 36 
80 49 48 87 
8 1 1 1 2 3 8 5  

8 1 3 2 5 9 2 0  
8 1 5 4 4 4 0 4  
82 16 4604 

83 0 6 4 7 9  
8 3 2 3 1 7 0 4  
83 45 36 81 
8 4 8 1 1 4 1  
84 57 22 66 
8 5 1 6 1 4 2 2  

8 6 4 8  626 
91 4  44 80 
9 1 5 1 4 4 1 1  
92 15 3  16 
92 38 29 66 
93 1 46 14 

9 3 2 5  907 
93 48 19 39 
94 34 49 87 

95 22 58 80 
95 44 162 
9 6 7 0 5 9  
96 29 44 14 
9 6 5 2 3 4 0 0  
97 15 1319 
97 37 51 00 
9 9 2 9  039 
99 50 5296 

100123370  
10034 981 
100553183 
101 16 60 14 
101 37 51 47 

RIQHT 

M 6 la T h  f 

Ob rv tl 

- 
1838 
J l y 2 7  0 6 1 0 0  

29 0  6  9 6  
JO 0 6 7 7 

A g  2 0 5 d 8  
3 0 5 5 4 6  
4 0  5 4 9 7  
5 0  5 4 4  
7  0  5 318 
9 0  5 173  
11 0 5 0 2  
13 0 4  40 
14 0 4 3 0  
15 0 4  19 
1 6 0 4 7  
19 0  3311 
20 0 3 1 6  
2 5 0 2 2  
27 0 1  29 
29 0 0 55 
30 0 0  37 
31 0 0 18 

Sept 1 0  0  0 
1 23 59 42 
2 2 3 5 9 2 2 4  
3 23 59 3 3 
4  23 58 43 
5 2 3 5 8 2 3 7  
6 2 3 5 8  30 
7 23 57 43 
9 23 57 2  

1 0 2 3 5 6 4 2 2  
11 23 56 214 
14 23 55 18 2  
2 5 2 3 5 1 2 9 3  
2 7 2 3 5 0 4 9 1  
28 23 50 29 3 
29 23 50 0 7  
30 23 49 50 3 

O t  1 2 3 4 9 3 1 2  
L 23 49 12 
4 23 48 35 
5 23 48 180 
6 23 48 0 6  
'7 23 47 42 5 
8 2 3 4 7 2 6 9  
9 2 7 4 7 1 1 1  

10 2 1  46 55 7 
11 23 46 40 7 
1 2 2 3 4 6 2 6 0  
17 23 45 21 
18 23 45 9 9 
1 9 2 3 4 4 5 9 6  
2 0 2 3 4 4 4 9 6  
2 1 2 3 4 4 4 0 3  
22 23 44 31 Q 
23 23 44 23 9 

N O ~ T H  

A R f r m  

N A 

1121 
283 

57 72 

3107 
2286 

5459 
3288 

8 8 2  

1149 
48 63 

219 
3863 

2 7 9  
3852 
25 26 
5760 
1033 
4700 
23 88 

100 

3839 

1120 
60 33 
29 87 
985 

5027 
31 19 
12 60 
5 4 5 1  

17 81 
379 

5040 
3770 
25 63 
14 23 

ASCENSIONB AND 

A R f r m  

Ob rv ti 

8 2 4 1 1 7 6  
8 3 2  333  
8 35 58 24 

8 5 1 3 1 5 0  
8 5 5 2 3 1 7  

9 6  5 4 8 1  
9  14 3346 
9 2 2  939 

1 0 4 7 1 1 5 6  
10 50 48 95 

1 0 6 8  2 ~ 1  
11 13904 

1 1 1 6  315 
11 19 3892 
11 30 25 17 
12 9 ~ 7 8 2  
1 2 1 7 1 0 6 1  
12 20 47 29 
12 24 24 18 
12 28 127 

1 2 3 1 3 8 6 8  

12 46 1157 
12 49 5052 
12 53 30 07 
1 2 5 7 1 0 1 8  
13 0 5 0 7 2  
13 4 31 80 
13 8 13 29 
1 3 1 1 5 5 1 3  

13 34 18 10 
1 3 3 8  4 3 1  
1 3 4 1 5 0 7 6  
1 3 4 5 3 8 0 6  
13 49 26 20 
I3  53 14 74 

POLAE DIBTANCE~ 

E m  f N  A 

- 0 0 5  
- 0 5 6  
- 0 52 

-043  
- 0 3 1  

-022  
-058 
- 0 5 7  

-007  
- O 32 

-032 
- 0 4 1  

- 0 3 6  
- 0 4 0  
-1- 0 09 
- 0 2 2  
-028 
- 0 29 - O 30 
-0  27 

- 0 2 9  

-037 
- 0  19 - 0 20 
-033  
-045 
- 0  61 
- 0  60 
-062  

- 0 29 
- 0 5 2  
- 0 3 6  
- 0 3 6  - 0 57 - 0 51 

CENT& (0 I t PIU d )  

N P D  M 

N A I n  r N A  ( O h. 

16 135 
16 58 45 
16 2  99 

16 079 
15 59 36 
16 223 
15 50 23 
15 ~9 82 
16 032 
IS 099 
16 237 
15 5955 
16 071 
16 008 

15 ,842 
15 58 99 
15 983 
ID 1 2 1  
16 143 

16 168 
16 189 
16 183 

l C  0312 
16 27I  
16 0 w  
15 d961 
15 d l 7 ,  
16 088 
16 119 

1  59 90 
1G 081 
16 116 
16 121 
18 0 3 3  

16 I 0 3  
16 108 

15 59 98 
16 223 
10 044 
16 085 
16 Q 81 
10 0 3 2  
15 6927 
16 108 
16 6% 51 
16 0 16 
16 028 
16 096 
1 5908 
16 117 
15 5984 

4320 
1440 
28 10 

57 70 

5 10 
430 

52 20 
44 10 
38 30 
32 20 
u0 70 
23 30 
950 

47 30 
2510 
27 80 
740 

2580 
48 60 
2010 

000 
4790 
43 10 

,700 
1420 
3800 
800 

2580 
1290 

840 
49 30 
3970 
3 50 

26 10 
4690 

570 
2220 
47 10 

58 80 
5890 
5470 
45 80 
3190 
1260 
4740 
060 

5230 
3520 
900 

3350 
48 00 
52 20 

+ I 9 2  
-3 99 - 193 

- 192 

3. 0 35 
-439 + 0  56 
- 2  10 + 3 44 
- 1  02 + 3 96 - O 80 
- 1 3 2 4  
t. O Qb 

+ 2 9 0  - 1  73 
- 4 3  
-2 55 
-0 27 
- 3 7 5  

fO8Q 
+386 
-3 324  

+ 2 I I  
- 2 8 4  
4 1 19 
-341  + 3 14 
-132 

+ 2 1 4  + 4uO 
- 4 4 1  + 0  34 
-- 3 uB 
f O 76 

- 3 3 7  + 2 81 
-- 2 77 

-272  O o O  
- 5 8 9  
+ 166 
-210  
--059 
-360  
4 - 0 2 1  
-0  65 
f 1 5 0  
- 0 8 1  
+ 1 6 7  -- 2 14 + 0 73 



OBBERVED AT THE MADRAB OBSERVATORY COMPARED WITH THE TABLES 39 
- - 

s 

OF THE SUN 8 

~ P ~ f t o m  

Ob rv in .  

/ I 

102 19 3396 
103 59 57 82 

104 38 45 15 
104 57 39 16 
10628~190 
107 53 343 
108 9 423 
108 39 56 20 
108 54 59 52 
109 9 3465 
11042 328 
111 4 ~ 9 9 5  

112 20 5393 
112482718 
112 54 1488 
113 8 5221 
113 12 51 83 
113 16 20 I8 
113 19 2407 
113 21 55 70 
11324 728 
113253938 
113 26 5334 
113273391 
113274450 
113273249 
113 26 4478 
113263308 

112 69 3 67 
112633869 
112413119 
112344888 
112273611 
11220 184 
112 11 48 86 
112 32276 
111, 54 2378 
11126 715 
111142422 
111 3 2411 
110515358 
11040 727 
110 27 51 05 
110 21685 
109 48 50 79 
109351080 
109 6 3459 
108363732 
108 21 11 39 
108 5 1967 
101491738 
107 32 47 84 

RIGHT 

nr a l ~ n m  f 

Ob nti 

1838 
O t 24 23 44 16 5 

25 23 44 9 
0 23 43 48 
31 23 43 46 3 

N 1 23 43 455 
2 23 43 45 1 
72343533 

12 23 44 20 3 
13 23 44 34 0 
15 23 44 54 5 
16 23 45 5 
17 23 45 18 1 
212347 66 
26 23 47 44 

Dec 4 23 50 42 4 
82352256 
92352526 
12 23 54 1155 
13 23 54 4 1 
14 23 55 143 
15 23 55 434 
18 23 56 12 7 
172356422 
182357122 
19 23 57 42 0 
202358119 
212358414 
222359124 
23 23 59 42 
25 0 0123 
28 0 1412 
29 0 2 106 

1839 
J n  2 0 4 5  

3 0 4336 
5 0 5287 
6 0 5553 
7 0 6217 
8 0 6473 
9 0 7 13 1 
10 0 7 37 9 
11 0 8 21 
14 0 9119 
15 0 933 
16 0 9553 
17 010156 
18 010355 
19 0 10 543 
21 011305 
22 0 11 47 4 
23 0 1 2  34 
25 0 12 33 
27 012592 
28 0 13 11 3 
29 0 13 22 6 
3 0 0 1 3 3 2 9  
31 0 13 42 6 

* : '  

M &~l 

H Bemid 

- 

16 172 
15 58 44 
16 0 08 

15 5!3 11 

15 59 83 
16 001 
15 59 08 
16 0 77 

16 186 
16 252 

1~ 59 48 
16 192 
16 165 
16 127 
16 096 
16 035 
16 1 19 
16 0 88 
16 0 64 
16 055 
16 181 
16 1 u5 
16 148 
16 0 48 
16 1 12 
16 158 
16 241 
16 043 

16 2118 
16 143 
16 194 
16 094 
16 139 
16 157 
16 141 
16 135 
18 283 
16 104 
16 024 
16 065 
16 0 70 
16 137 
16 172 
16 083 
16 239 
15 59 92 

16 2 67 
16 281 
16 0 28 
16 141 

*L 

CENTEB f 

N P D  
Dom 
N A 

I 

28 10 
6920 

40 20 
39 GO 
4990 
660 
2 60 
68 60 
57 10 
36 30 
210 
340 

5000 
2770 
1520 
5430 
52 10 
2220 
2440 
68 40 
460 
4230 
61 80 
3300 
4580 
3020 
4630 
3410 

550 
4210 
3350 
4860 
3700 
5850 
53 70 
2290 
2600 
260 
2480 
2260 
6610 
600 
5230 
16'00 
54 10 
1000 
3760 
4160 
13 20 
2500 
1760 
51 10 

0 ntz ad ) 

EW P N A  

/ I  

-686 + 128 

- 4 5  
$ 0 44 
-200 + 217 - 163 
+ 2 40 - 2 42 
+ 0 66 
-118 + 345 
-393  
$052 
+ 032 + 209 + 027 + 202 
+ 033 
f 2 70 
-268 
+ 2 9 2  

1 54 
-091 
+130 
-229 
I- 152 
+lo4 

f 193 
f341 
f231 
-028 
+089 
-334 
+ 4 85 ' 
f014 
4-222 
-465 
$068 
-161 
+ 2 5 2  
-127 + 125 
-085  + 3 31 

' -080 + 2 91 
+428 + 181 + 5 33 
+022 
t 326 

POLAR DIBTANOES 

Em TN A 

-042 

-053 

-0 69 
-051 
-003 
-028 
-023 
- 0 37 
-0 37 
-066 

-041 
-033 
-024 
-017 - 026 
-046 
-0 11 
-0 22 
-010 
-026 
-0 24 
-018 
- 0 2 6  
-061 

--043 
--029 
-036 

-045 
-067  
-044 
-038 
-006 
-0 62 
-043 
-030 
- 0 4 5  

-065 
-040 
-044 
-023 
-044 
-0 68 
-065 

-033  - 0 63 
-0 47 
-061 
-0 69 

ABOENBIONS m.u 

A B R ~  

Ob rv t i  

13 57 3 92 

14 24 9 27 

14 28 4 66 
14 32 0 54 
14515278 
15 12 7 20 
15 16 12 56 
15 24 26 19 

15 32 43 04 
16 2 770 

16 4 9 62 
17 23937 
17 7 299 
17 20 1657 
17 24 41 95 
17 29 773 
17 33 33 24 
17 37 59 43 
17422563 
17465225 
17 51 18 79 
17554577 
18 01211 
18 43905 

18133221 
18266112 
18 31 1720 

18532343 
19 21166 
19 63497 
10106794 
19152015 
19 19 42 67 
19 24 4 12 
I9 28 2500 
19412461 

1950 124 
19641817 
19683467 
20 2 60 17 
20111956 
20 16 33 11 
20194570 

20362786 
20 40 36 62 
20 44 44 28 
20488132 
20 52 57 48 

NORTH 

 ram 
N A 

350 

874 

3 97 
003 
5275 
692 
12 35 
25 82 

42 67 
715 

921 
3904 
2 70 
1640 
41 69 
727 
33 13 
59 21 
2553 
5199 
18 55 
4519 
1186 
3854 

3178 
5083 
16 84 

2298 
1109 
3453 
6756 
200D 
42 16 
369 
2470 
2416 

069 
1777 
3423 
4994 
1911 
32 63 
4616 

2753 
36 09 
4381 
6071 
66 79 



40 BIGHT ASCENSION0 AND NORTH POLAB DISTANCE6 OF THE SUN 

r 

L 

4 

CO t nued) 

E f N A  

4- 046 
f 2 2 3  
-002 
+ 6 0 4  

+ 0 42 + 6 13 
+036  
+271  + 0 79 + 334 
+ I 1 6  
+43O 
-1 473 
+ a 2 1  + 260 
f 2 2 7  
+O67 
+ 3 1 5  

+ 2 1 5  - 0 44 
- 4 34 + 3 34 - 120 + 0 36 + 376 + 258 

+ 5 53 + 157 + 382 - 0 42 + 257 + 086 
+ 3 50 -- 136 
- 3  64 + 2 48 
f 4 1 7  
+ 1 7 9  + 3 90 
+ l o 6  + 653 + 2 59 + 5 42 
t 2 26 
+ 6 2 3  
+ 2 26 
+ 6 62 
+ 2 2 0  
$568 
3.072 + 6 63 
+216  
+4gO 
-062 
+120  

B I Q ~  

#anBlarTIm f ' 

Ob n tl 

1839 
Feb 1 0 13 511 

2 0 1 3 6 8 6  
3 0 1 4  5 8  
4 0 1 4 1 2 0  
5 0 1 4 1 7 3  
6 0 14 24 
7 0 1 4 2 8  
8 0 14 290 
9 0 14 31 

10 0 14 33 
11 0 14 335 
12 0 1 4 3 3 7  
13 0 1 4 3 2 9  
14 0 14 31 1 
15 0 1 4 2 9 0  
16 0 14 288 
17 0 1 4 2 1 9  
18 0 1 4 1 7 7  
29 0 1 4 1 2 1  
20 0 1 4  6 6  
21 0 1 3 5 9 5  
22 0 13 62 1 
23 0 13 44 7 
24 0 1 3 3 6 1  
26 0 13 265 
26 0 13 17 3 
27 0 1 3  7 0  
28 0 12 55 7 

Mar 1 0 12 44 5 
2 0 12 32 7 
3 0 12 20 2  
6 0 11 40 
7 0 1 1 2 5 8  
8 o i i i i a  
9 0 10 56 1 

10 0 10 40 
11 0 1 0 2 4 6  
12 0 10 9 0  
13 0 9 ~ 2 7  
14 O 9 368 
15 0 9 1 8 7  
16 O 9 2 0  
17 0 8 4 4 8  
18 0 8 2 7 3  
1 9 0 8 9  
dO 0 7 51 
21 0 7 33 
22 0 7 1 5  
2 3 0 6 5 6 8  
24 0 6 3 8 4  
25 0 6 1 9 9  
26 0 6 1 3  
27 0 5 4 2 6  
28 0 6 2 3 9  
29 0 6  6 3  
30 0 4 4 6 9  
31 0 4 2 8 5  

4' 

M 

H 8 m d  

18 006 
16 156 
16 141 
16 128 
15 59 30 
15 59 43 
19 59 61 
15 59 87 
16 221 
I 8  2 10 
16 2 18 
16 248 
16 176 
16 0 Q8 

16 1C1 
I6 070 
16 0 15 
16 166 
16 69 76 
16 132 
16 0 68 
16 67 82 
16 3 05 
16 111 
16 030 
16 115 
16 119 

15 5g 81 
15 50 44 
16 OW 
16 059 
16 O 12 
16 083 
15 6990 
16 292 
16 0 08 
16 167 
I6 068 
16 068 
16 111 
I6 104 
16 103 
16 030 
16 081 
16 085 
16 115 
16 108 
16 0 69 
16 2 03 
16 100 
16 103 
I5 50 10 
16 030 
16 188 

. 16 072  
16 037 

0 1 9 1 ~ ~ ~ ~  ( 

N P D  f m  
N A. 

600 
260 

4140 
270 

6430 
2660 
4080 
4070 
25 60 
6670 
1170 
1440 
3 10 

3930 
3 10 

1490 
1510 
420 

1080 
29 20 
38 10 
38 10 
29 40 
12 60 
4790 
1670 

36 50 
5040 
5800 
46 20 
31 80 
1300 
50 00 
23 20 
5300 
1990 
4430 
640 

26 80 
4590 
390 

21 30 
3840 
5590 
1370 
32 50 
52 70 
1460 
3840 
460 

33 60 
650 

4090 
1980 
260 

POW DISTANOEE 

f H A  

-060 
-030 
-040 
-045 
-030 

-036 

- 0 43 
-033 
-030 
-0 19 
-036 - 0 32 
-019 
-051 
-017 
-063 
-062 + 0 07 
-062 
-046 
-005 - 0 67 
-081 - 0 38 

-0 47 - 0 81 
-0 83 

--088 
-084 -- 0 74 

-032 
-072 
-070 
-044 
-045 
-060 
-073 
-079 

-065 
-062 
-072 
-058 
-047 
-049 
-049 
-068 
-074 

A B O ~ B I O W I I  m NORTIT 

4 
03 ~ E Z  BUR 8 

N P D & ~ ~  
Ob rp tl 

107 16 564 
10869 037 
106414142 
106236766 

106 47 63 88 
106 29 19 37 
106 9 4044 
104613799 
104 32 24 71 
104 12 52 36 
103631054 
103331010 
103 12 58 37 
102523609 
102 32 0 50 
102111263 
101501453 
10129 105 

10046 865 
100 24 29 64 
100 2 42 44 
89 40 84 76 
99 18 3060 
98 56 12 24 
98 33 44 14 
98 11 1312 

07 48 30 97 
97 25 4883 
97 2 54 I8 
95 53 4662 
95 30 2923 
95 7 12 14 
!N 43 4650 
94 20 24 56 
93 56 5656 
93 33 1742 
93 94013 
9246 401 
92 22 22 81 
91684484 
91 34 57 37 
91 10 18 71 
90 47 3298 
90 23 5364 
90 0 747 
89 36 3024 
89 12 4708 
88491240 
8 8 2 8 3 2 7 2 .  
88 2 388 
87 38 2797 
8716 834 
86513591 
86282032 
86 5 140 

20 57 263 
21 1 6 9 5  
21 6 1 0 6 8  
21 91352  
2 1 1 3 1 5 3 8  

21 26 1653 

21 37 10 9 
2 1 4 1  722 
2 1 4 5  204 
21 48 57 83 
21535222  
21 56 45 69 
22 0 3 8 3 2  
22 43068  
22 8 2 1 6 6  
23121275  
2216  268 
22 19 51 25 
22 23 40 53 
22272834  
22 81 15 30 
22 35 2 65 
2 2 3 8 4 8 0 4  
22 42 34 08 

22 46 19163 
22 50 4 10 
22 53 48 16 

23 83982  
2 3 1 2 2 1 6 s  
23 16 3 06 

2 3 2 3 2 4 6 1  
23 27 561 
2 3 3 0 G 7 0  
23 34 2634 
2338  499 
2 3 4 1 4 4 5 5  
2 3 4 5 2 3 8 5  
2 3 4 9  286 

0 7 1 4 9 5  
0 1 0 5 2 9 8  
0 1 4 3 1 0 8  
0 1 8  886 
0 ~ 4 6 7 4  
0 2 5 2 4 5 4  
0 2 9  243 
0 3 2 4 0 4 4  
0 3 6 1 8 5 8  

203 
666 

1028 
1307 
1508 

1617 

1036 
889 
264 

5764 
5187 
4537 
3813 
3017 
2149 
1212 
206 

51 82 
3991 
2788 
1526 
1 g8 

4813 
33 72 

18 76 
5 29 

47 33 

3894 
a082 

2 32 

2429 
479 

4600 
2490 
454 

4395 
2312 
207 

1430 
6236 
3036 
82(3 

4s27 
2406 
194 

3986 
1784 



OBSERVED AT THE MADRAS OBSERVATORY COMPARED WITH TEE TABLES 41 

CENTER (C 

N P D  

N f m  A 

49 90 
4180 
3860 

4810 
160 
21 40 
47 70 
2110 
51 40 

2790 
010 
4220 
3450 
37 40 
51 10 
4120 
55 20 
2130 
3310 
69 40 
1970 
51 20 

43 30 
47 40 
660 
41 30 
3180 
3850 
160 

4160 
38 70 
63 20 
2540 
1570 
3770 
43 20 
820 
53 00 
57 80 
23 00 
8 80 
1640 
42 90 

180 

3340 
5 80 
2 90 

2440 
22 40 
5840 
~ 9 3 0  
25 00 
15 50 
3060 

R I ~ E T  

x an s Inr ~ i m  z 
Ob rv t 

-_ 
1839 
Aprl 1 0 4 9 

2 0 3 5 1  
3 0 3 332 
4 0 3153 
5 0 2 5 7 2  
6 0 2 3 9 7  
7 0 2219 
8 0 2 49 
9 0  147 
13 0 0 4 2  
14 0 0271 
15 0 0 1 1 6  
15 23 59 56 8 
16 23 59 42 0 
17 23 59 26 8 
18 23 09 13 5 
19 23 59 03 
22 23 58 22 
24 23 57 59 1 
25 23 57 485 
27 23 57 26 1 
28 23 "7 18 
29 23 57 0 
30 23 57 14 

M y  12356537 
2 23 56 464 
32356400 
4 23 56 33 
6 23 56 28 
6 23 56 23 3 
72356186 
82356147 
9 2 3 5 6  117 
102356 90 
112356 72 
12 23 56 5 
152356 50 
162356 57 
17 23 56 7 
1 8 2 3 5 6  8 
19 23 58 11 
20 23 56 14 2 
212356179 
2 23 56 22 0 
232356266 
242356313 
29 23 57 4 

June 12 23 59 28 8 
13 23 59 41 3 
14 23 59 64 
1 6 0 0 6  
18 0 0 3 2  
19 0 Q 45 
20 0 0580 
21 0 1 110 
62 O 1244 
23 0 1370 

4. 

A ~ O E N S I O N ~  AND 

~ ~ i m  

Ob h 

-- 
m 

0 47 1296 
0505145 
0542994 
0 5 8  887 
1 14763 
1 5 2 7 0 7  

1272821 
1 3 1  921 
1 34 50 89 
1 38 32 79 
1 42 15 04 
1 45 5'7 56 
1 40 4068 

2 8 22 02 
2 12 8 00 
2 19 40 62 

2 31 3 u0 

2345225 
2 38 41 55 
2423171 

2 54 4 64 
2576600 
3 14911 
3 54255 
3 93656 
3133129 

3291518 
3331245 

3 49 7 34 
353 760 
3 57 8 22 
4 1 9 4 1  
4 5 1 0 6 1  

5 23 3 15 
5 27 12 30 

552 849 
5 56 18 12 
6 02814 
6 43732 

OB THE SUN B 

N P D ~ ~  

Oh B 

86 13 4920 
85183951 
64 55 36 03 

84 94517 
83 46 5867 
83 24 1805 
83 1 4544 
82391876 
81 10 5079 

80272568 
80 55644 
79444133 
79 23 3000 
79 2 35 33 
78 41 4689 
77404037 
77 0 5624 
76412070 
76 25176 
75 44 042 
75251691 
75 6 03 79 

74 48 3051 
74 30 47 66 
7413 448 
73 55 40 24 
73382787 
73213525 
73 5 3 50 
72483678 
72 32 38 00 
72 16 00 80 
72 1 21 79 
71461810 
71 23421 
70 48 4326 
70 35 641 
70 21 50 74 
70 8 56 00 
69 56 21: 96 
09 44 4 38 
69321686 
69 20 39 58 

68185799 

66 48 3683 
66 45 2 93 
66 42 442 
663J2272 
66 35 23 35 
66 33 59 08 
66325769 
66 32 22 66 
66 31 14 40 
66323234 

NOBTH 

A R ~  m 

N A 

1234 
5078 
2941 
820 
4722 
2645 

2741 
865 

50 24 
32 17 
14 47 
57 13 
4020 

21 72 
735 
40 09 

305 

5179 
41 07 
3093 

392 
5608 
4884 
4219 
3612 
3064 

1456 
1196 

701 
708 
767 
877  

1040 

299 
12 04 

857 
1812 
2765 
3715 

nt nu d )  

M 

l N A /  18.I 

POUE DI~TANCEB 

ZIT f N A. 

-062 
-067 
-053 
-067 
-041 
-062 

-080 
-056 - 0 65 - 0 62 
- 0 57 
- 0 43 
- 048 
-0 30 
-065 
-- 0 53 

-045 

-046 
-048 
-078 

-072 
-042 
-027 
-036 
- 0 4 4  
-066 

- 0 6 2  
- 0 4 8  

-033 
-052 
-050 
-064 
-021 

- 0 1 6  - 0 26 

fO08 
0 00 

-049 
-017 

- -  
+ 0 70 
+229 + 257 
$293 + 2 93 + 3 35 + 2 26 
$234 + 061 

$ 2 2 2  
$366 
+@87 + 450 + 2 07 + 421 
+083 - 1 04 
+ O B O  
1 - 1 4  
- 102 
+279 + 0 41 
+ 3 79 
-0 26 
+A12 + 106 
$393 
$324 
-- 190 
4-482 + 0 64 + 2 40 
4 -361  
-240 
+349 - O 06 
-I- I 79 + 2 28 
$ 180 - 1 96 
1 4 42 
-146 + 3 32 

+381 

-3 43 + 2 87 - I 52 
$ 1 9 8  
-0 96 
-0 68 
+161 + 2 34 + 1 10 
-174 

15 58 02 
15 58 57 
16 035 
16 056 
16 0 13 
16 079 
16 186 
16 061 
18 041 
15 5860 
16 011 
16 119 
16 0 70 
16 154 
15 58 80 
16 075 
15 5956 
18 0 75 
16 0 71 
16 056 
16 352 
16 021 
16 130 
16 126 

IS 2 12 
16 056 
IS 070 
16 2 19 
I6 116 
10 2 48 
16 I96 
10 156 
16 115 
16 147 
16 165 
16 024 

16 181 

16 162 
16 108 
16 123 
16 188 
I6 037 
16 I 4 8  
16 196 
16 0 54 

16 117 
IS 141 
16 0 12 
I6 056 
16 155 
16 070 
16 188 
16 028 
16 048 
16 210 

H 



42 RIG~ET ASCE~SIONS AND NOBTH POLAR DISTANCEB OF THE SUN 

1 
' 

i ' 

L 

A 

RIC~ET 

M 8 1 Tim f 

Ob ti 

1839 
Ju 24 0 4 5 0 2  

27 0 2280 
28 0 240 
29 0 2 5 2  
3 0 0 3 4  

J l y  4 0 3 5 0 6  
5 0 4 1 4  
6 0 4 122 

10 0 4 50 
11 0 4 59 
13 0 5 150 
1 4  0 5 228 
15 0 5 30 
16 0  5 36 
17 0 5 42 
20 0 666 
22 0 6 
2 3 0 6 5  
2 4 0 6 7  
2 5 0 6 9  
26 0  6 11 
27 0 6 1 0  
28 0 6 10 
29 0 6 8 7  
30 0 6 7 2  
31 0 6 60 

A g  2 0 5591 
3 0 5 5 5  
5 0 5 4 5  
6 0 5 399 
7  0 5 3 3 5  
8 0 526 9  
1 1 0 5 2  
12 0 4 5 3  
33 O 44315 
14 0 4 33 
17 0 3 5 9 5  
22 0 251 
27 0 1 32 
29 0 0 58 

S pt 1 23 59 45 
I 4 13 58 48 

5 23 68 28 
6 2 3 5 8  8 

11 23 66 26 
202'363173 
212362665 
22 23 62 35 6 
23 23 52 14 5 
242351639 
2 6 2 3 6 1 3 3 3  
26 23 61 13 0 
27 23 60 63 
28 23 60 33 
29 23 60 13 2 
30 23 49 64 1  

m 

M 

U 8 m d  

16 123 
16 201 
16 5964 
16 021 
16 183 

15 5928 
15 979 
16 170 
16 043 
15 59 86 
16 259 

; 156997 
15 990 
16 061 
16 183 
16 123 
16 116 
16 0 66 
IS 069 
16 136 
16 196 
16 0 16 
16 079 
16 088 
16 168 
16 105 

16 063 
15 5840 
15 68 97 
I S  117 
16 0 16 

15 6980 
16 019 
IS 048  
16 048 
15 6928 
16 051 
16 085 
1d 69 04 

18 163 
15 5893 
155930 
16 0 83 
16 O 90 
16 030 
16 59 53 
16 0 19 
16 188 
16 110 
16 050 

16 050 
16 119 
16 274 
16 0 52 

C NTER ( C  

N P D  f m  
N A -- 
1070 
3890 
5750 
40 80 
48 40 

2250 
3150 

4 4 0  
1 7 0  
4310 
5280 
3160 
32 80 
5630 
41 60 
700 
49 30 
41 30 
6360 
2570 
1770 
29 20 
0 00 
4980 
68 30 
2640 

1420 
3520 
9 50 

22 00 
5090 

2550 
1230 
1360 
29 20 
3790 
2660 
5930 
12 00 

2650 
3300 
4970 
1300 
3760 
430 
2620 
4920 
1320 

290 
28 00 
5270 
1690 
4020 

1 d )  

Err f N A  

-298 
t 0 92 
+ 2 1 1  - 328 
$ 0 36 

- 2 2 8  + 350 
- 8 8 2  
+I26 
-162 + 166 
-018 + 106 
-294 
k 118 
-243 
3- 290 
-2 62 
+ 5 4 9  
-228 
-400 - 173 - 168 
-396 
+ 144 
-268 

+ 2 9 6  
-449 + 4 24 
-3 75 
t 065 

- 2  92 
+I90 
-298 + 3 92 
-181 
$018 
-084 - 112 
- 0 0 1  + 026 + 066 
- 4 6 5  
-114 
$ 1 4 0  
-2 08 
+ 1 96 
-045  

$086 
+ 520 
+ I 2 2  
+ 0 8 0  
+039 

or THE SUN 8 

N P D T ~ ~  

Ob tl 

66331368 
66 37 37 98 
66 39 5539 
66 42 4408 
66 45 46 04 

67 2 24 78 
67 7 2800 
6713 722 
67391144 
6746417L 
68 2 51 14 
68123178 
68 20 31 74 
68 29 ,924 
68 39 4041 
B J 1 1  933 
G9 33 4640 
69 45 43 82 
69674801 
70102788 
70232170 
70 36 30 93 
70 50 1 68 
71 36376 
71 17 66 86 
71322798 

72 21124 
7 2 1 7 3 9 C 9  
72 49 6 26 
73 6 26 75 
73 21 5035 

74 30 28 42 
7 4 4 8 1 0 4 0  
7 5 6 1 6 0 8  
75 24 25 28 
76203971 
77572642 
7941 014 
80 23 13 12 

81492651 
82 55 32 74 
83 17 4904 
83401765 
85333874 
89 2 290 
89 25 2828 
89 48 4724 
90 12 1366 

9059 204 
91 22 22 80 
9 1 4 ~ 5 1 4 8  
92 9 1 6 0 2  
923235181 

, 

P a w  D I ~ A N O E E  

E f H  A !  

ASOENSIONS AND NOXTH 

A n * m  1 ~ : : ~  
-055  
-043 

- 0 2 5  
-033 
- 0 1  

+028 
-008 

-038 
-041 
-043 

-066 

- 0 5 1  
-042  
-050  

9-023 

-066 

-040 
-068 
- 0 52 
-0 48 
- 0 5 4  
-039 - 0 44 

- 0  45 
- 0  49 

Ob ti 

6 84713 
6 2 1 1 4 7 2  

6601329 
6 54 2080 
6 58 2810 

7 27 716 
7 31 1146 

. 

. 

8 3 1  593 
8 35 092 
8386531 

8464244 

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

9284891 

9436098 

. 

1151  6 4 1  
11544206 
11 68 17 57 
12 1 63 21 
12 52909 
12 9 490 
12 12 41 11 

12 23 30 97 
12 27 0 14 

. 

4658 
1429 

1304 
2047 
2759 

742 
1138 

666 
061 
5488 

4188 

888 
5916 
4888 

4868 

6032 

601 
4148 
17 05 
62 73 
2855 
451  

40 67 

30 52 
7 66 



OBSER-D AT TEE NADRAB OBBERVATOBP COMPARED WITH TEE TAaLC8 43 



44 SIGHT ASCENSIONI AND NORTH POLAR DISTANCE8 OF THE SUN 

1 

b 

RIQET 

M B I  Tim f 

O h m  ti 

1840 m 

J 8 0 6 4 2 7  
9 0  7 8 3  
11 0 7579 
12 0 8 22 
14 0 9 78 
15 0 9 29 8 
16 0 9 6 1 1  
17 010115 
18 0 1 0 3 1 6  
19 0 10 50 
20 0 11 9 
22 011437 
23 01159 
24 012154 
26 0 12 29 9 
26 0 12 43 8 
27 0 12 56 9 
29 013207 
SO 013315 
31 0 1 3 4 1 2  

Feb 1 01350 
2 0 13 583 
3 0 1 4  5 8  
4 0 14 12 
5 0  14 18 3 
6 014231 
7 014272 
8 014307 
9 0 14 33 
10 014345 
11 014355 
12 0 14 36 
13 014350 
14 0 14 33 4 
I 5  0 14 31 2 
16 014277 
17 0 1 4 2 4 4  
18 014199 
19 014147 
20 0 14 8 9 
21 0 1 4  24 
22 013552 
23 013474 
24 0 13 39 0 
25 0 13 30 0 
26 0 13 206 
27 0 1 3 1 0 4  
28 0  12 59 8 
29 0 12 48 5 

Mar 1 012366 
2 0 22 24 5 
3 0 12 12 
4 0 ' 1 1 5 8 5  
5 0 1 1 4 6  
6 011310 
7 O 11 16 5 
8 011 16 

h 

CENTRE, ( c  nt8 u d )  

f i m  

Asc~a81o~s  Awn 

A R f  m 

Ob w ti 

19 14 1867 
19184086 
19272375 

19402350 
19 44 42 10 
1949 003 
19531703 
19573385 

2 0 1 4 3 2 4 6  

20225718 
20 27 8 33 
20 31 18 82 
20 35 2849 
20434553 
20475288 
20515909 

21 0 933 
21 41354 

21 12 1921 
21162056 
21202129 
21242128 

21321819 
21361573 

2 1 4 4  810 
21 48 309 
21 51 57 49 
21555056 
21594386 
22 33591 
22 72731 
22 11 18 13 
2215 813 
22185737 
22224616 
22 26 34 27 
22 30 21 87 
22 34 906 
2 2 3 7 5 5 3 7  
22 41 41 19 
22 45 26 40 

22491098 
22 52 55 48 

23 0 2 2 5 3  

23 7 4 8 0 6  
23 11 30 13 
23151165 

EN ~ N A .  

NOE~TX 

A R f i m  

N k 

1844 
4067 
2349 

2311 
41 71 
6961 
1681 
3329 

3190 

5667 
7 89 

18 33 
27 99 
4493 
5219 
5863 

908 
1309 

18 67 
2005 
2073 
2058 

1782 
1524 

766 
2 73 
57 02 
5055 
4336 
3542 
2679 
17 48 
701  
5688 
4563 
33 79 
21 33 
830 
5472 
40 57 
20 91 

1072 
56 05 

2223 

4759 
2962 
1125 

POLAR Dxsraaa~s 

Err f N A  1 
-023 
-019 
-026  

-039 
- 0  39 
-042 
-022 
- 0 5 6  

- 0 5 6  

- 0 5 1  - 0 4 1  
-0 49 - 053 
-060 
-089 
-046 

-025 
-045 

-064 
-051 
-056 
-070 

-037 
-049 

-044 
-038 - 0 17 
-001 
- 0 5 0  
-049 
- 0 5 2  - 0 85 
-062 
-049 
-053 - 0 48 
-054 
-076 
-065 - 0 62 - 0 49 
-026 
-0 43 

-030 

--047 - 051 
-040 

OF ma BUN 8 

YE:rn 
I 

111471199 

111 55469 
110543677 
110425386 
110304409 
110181248 
109~2 912 
109 38 30 76 
109242678 
109 10 692 
108 55 22 20 
108 40 1998 
108 9 921 
10763 664 
107364222 

10720 306 
107 3 256 
106454461 
106 28 824 
106 10 17 69 
10552 675 
105334139 
10515 170 

104172638 
103674798 
103374995 
103 17 4537 
102 57 23 49 
102366189 
10216 718 
1015~1055 
10131 786 
101 12 47 40 
100511314 
100293944 
100 74992 
99 45 56 32 
99 23 43 59 

98 39 5 43 
98 16 29 76 
97 53 5524 

97 31 679 
97 81866 
96452892 
96 22 1474 
9559 743 
95 35 5327 
95 12 35 46 
94 49 1297 

"'" N A .  ( 1 m~ 

I 

1670 

5910 
3900 
5490 
4740 
1670 
710 
28 90 
2870 
7 00 
2420 
20 JO 
1250 
880 
4580 

410 
400 
4590 
10 40 
1770 
840 
4290 
160 

2700 
4670 
5280 
45 70 
25 GO 
5340 
900 
1300 
560 
47 40 
1860 
3970 
5100 
52 90 
46 00 

6 70 
35 30 
6640 

10 70 
1840 
2010 
1.6 30 
710 
5310 
34 70 
12 30 

N 

I 

+ 3 7 1  

+ 4 4 1  
+223 
+lo4 
+ 3 3 1  
4 -422  
-20' - 186 
+I92 
+ 008 
+ 2 00 
$ 062 

3 29 
+ 2 1 6  
+368 

6 1 0 4  
+ 144 
+139 + 2 16 
t 001 
+I65 
+I51 
-010 

+ 0 6 2  
-128 
+285 
+ 033 
+ 2 11; 
+I51 
+182 
+245 
-226 

0 00 
+646 
3.026 
-1-108 - 342 
+ 241 
+ 127 
+ 554 + 116 
+ 391 
-026 
j .118 
+ 166 
-033 
1-0 17 
--0 76 
-067 

16 3 36 
16 081 

16 112 
16 256 
16 090 
16 147 
16 025 
16 172 
16 266 
16 094 
16 048 

16 167 
16 138 
16 170 
16 130 
16 136 
16 241 
16 4 2 3  

16 23 
16 235 
16 195 
16 192 
16 172 
16 2 4 7  
16 0 70 
16 273 
16 076 
16 199 
16 1 10 
1b 2 12 
16 101 
16 052 
16 123 

16 190 
I6 150 
16 190 
16 185 
16 183 
16 068 
16 116 
16 201 
16 170 
16 135 
16 095 
16 112 
16 181 

16 159 
15 59 70 
15 59 88 

16 076 
16 200 
16 092 
16 175 



OBSERVEZl AT THE MADRAS OBSERVATORY COXPARED WITH THE TABLES 45 
- - - - - 

M 

11 h m i d  

I /  

16 192 
16 150 
18 070 
16 256 
16 123 
16 0 19 
16 2 48 
16 0 15 
16 046 
16 085 
16 0 12 
16 136 
16 101 
16 006 
16 083 
16 123 
16 028 
lu 59 88 
16 183 
16 030 
16 198 
16 091 
16 139 

16 3 12 
16 O 16 
15 59 10 
10 066 
1G 106 
16 0 16 
16 6881 
16 143 
16 6926 
16 0 46 
16 0 12 
16 079 
15 69 63 
15 59 81 
16 112 
16 0 37 
16 043 
16 201 
16 6gOO : 

15 6959 1 
16 0 28 
16 092 

16 203 
16 303 

16 462 

16 105 
16 3 75 
16 266 
16 262 
16 223 
16 1 12 
16 2 03 

NORTIX 

A R f  m 

N k  

52 49 
3337 
1390 
5411 
3399 

6292 
3200 
10 87 
4904 
2801 
636 
4467 
2269 
O7b 
38 75 
1673 
5368 
3265 
1065 
4869 
2680 
499 

21 67 
020 

3u 95 
1636 
6499 
34 88 

3609 

40 10 

2831 
1390 

4766 

1873 

POLAR DISTANCEB 

Er f N A  

--- 
-0 24 
-062 
-061 
-060 
-060 

d o 0 0  
-056 
-0 41 
-047 
-061 
-044 
--Ou4 
-066 
-004 
-054 
-049 
-057 
-002 
-053 
-012 
-036 
-038 

-0 21 
-021 

0 00 
-030 
-031 
-0 42 

-034 

- 0 23 

-040 
-046 

-061 

-0 76 

RIGHT 

1M: 8 1 Tim f 

Ob t 

1840 
Mar 9 0 10 46 1 

10 010309 
11 010149 
12 0 9 5 8 6  
13 0 9 420 
14 0 9 2 5  
15 0 9 74 
lC 0 8 5 0 3  
17 0 8 32 6 
18 0 8149 
19 Q 7 569 
0 0 7386 

21 0 7 2 0 5  
2 2 0 7 2 2  
23 0 6 1 3 6  
24 0 6 25 1 
2 5 0 6 6 6  
26 0 5481 
27 0 0295 
28 0 5 1 1 0  
29 0 4 6 2 4  
30 0 4340 
3 1 0 4 1 6 8  

Apr 1 1 0 3 57 
2 0 339 
3 0 321 
4 0 3 3  
6 0 2 4 6  
6 0 228 
7 0 2 20 7 
8 0 1640 
9 0 1371 
10 0 1 20 6 
1 1 0 1 4  
12 0 0 48 
13 0 0322 
14 0 0 18 
1 6 0 0 1  
15 23 59 46 6 
20 23 58 38 
21 23 68 26 
232358 29 
242367620 
26 23 67 31 
30 23 66 67 

M y  12366602 
2 23 56 43 
3 23 66 37 
6 23 56 26 
6 23 66 21 
7 23 56 18 
8 23 56 14 
9 23 66 11 
10 23 66 9 
12 23 66 6 
132366 6 
14 23 66 62 

ASCENBIONS AND 

A R f m  

Ob tl 

23 18 52 73 
23223399 
23261461 
23295471 
23 33 3459 

' 

23406301 
23443255 
23 48 11 28 
23515001 
23 50 2852 
2369 679 
0 24511 
0 6 2 3 2 6  
010 130 
0 13 3029 
0171722 
0206526 
0243317 
028 1118 
0314911 
0352716 
0 3 9 5 3 7  

0 46 21 88 
0 60 0 44 

1 4 36 90 
1 8 1 5 6 6  
1116630 
1 16 35 30 

1263643 

1 37 40 33 

2 72880 
2111435 

2374826 

3 28 1949 

OF THE SUN 

N P D ~ ~  

Ob rv t i  

94 2 14 83 
93 38 46 82 
93161256 
92 61 31 87 
82 27 57 63 
92 4 1540 
91403818 
91 18 5369 
90 03 1242 
90 29 2757 
90 5 52 38 
89 42 7 81 

88 54 52 14 
88311272 
88 74167 
87 44 5 37 
87 20 38 88 
86571040 
88 33 47 83 
86 10 28 16 
85 47 15 90 

85 24 3 08 
85 O 69 89 

' 84375579 
84 15 9 00 
83621336 
83 29 3099 
113 6 6351 
82443123 
82 22 803 
81 69 5624 
81 37 6096 
81166269 
8064 852 
80 32 30 66 
8011 336 
79 49 43 10 
78 64696 
77463161 
77 63880 
76456670 
76 7 24 61 
74626646 

74 34 59 84 
74171023 
73 69 4373 
73 26 30 99 
73 8 47 73 
72 52 25 91 
72361812 
72 20 36 10 
72 4 66 56 
71 34 61 42 
71 20 1740 
71 66439 

CENTEB /C 

N P D  
r m  
N A 

I 

17 00 
45 00 
1050 
3400 
55 80 
16 10 
3550 
5420 
1260 
31 10 
4990 
9 20 

61 30 
1460 
3990 
760 
38 00 
1150 
48 60 
2920 
14 20 

3 80 
68 30 
5820 
3 70 
1620 
3330 
68 10 
3000 
930 

56 60 
61 90 
6570 
840 
30 30 
140 

43 40 
4360 
2940 
3660 
6900 
22 70 
6630 

66 30 
1140 
4210 
31 70 
51 20 
27 70 
2120 
32 30 
120 
53 10 
1690 
6940 

1 ~ 1  RU d j 

I3 I N A  

+ 2  17 
-0 82 
-206 + 2 13 - 183 + 070 
-268 + 051 + O 18 + 353 
-2 48 
+ 139 
-0 84 
+178 
-1'77 + 2 23 
-0 88 
+I10 + 0 67 + 104 
- 170 
+ 0 72 
- 169 
+ 2 4 1  
--u 30 
+I84 
-3 69 + 469 
-193 

1- 127 + 1.26 + 0 94 
+301 
- 0 2  
-0 26 
-196 
-0.70 
-336 
-211 
-220 
+ 3 3 0  - 181 
-016 

-364 
$117 
-1 63 + 0 71 + 3 47 + 1 73 
+308 
- 2  80 + 4 64 + 168 - 0 60 
+601 



46 BIGHT ASCENSIONS A ~ D  NORTH POLAR D I S T A ~ C C ~  OF TEIE SUB 

R ctIIT Asc~xsroxs AND NORTE f OLAR DI TAWCbB OF THE SUN 6 CCNTCB /C ? 1 d )  

11 8 Tim f N P D  i k m  

Ob rv 

27 23 66 ~6 



OBSERVED Al? THE hIdDRllS OBSCRVlTORY COMPARED WITII THE 1 i B L E S  47 

n GlIT 4 3 ~ ~ ~ 8  ON9 4ND ~ O R T R  P TAR UIBTANCLS OF TITE SUN 6 C C ~ T E B  (CO l i ! ~  d )  

N 5 a r T m  f 



48 RIGHT ASCENSIONS AND NORTH POLAR DlSTANCEb OF THE SUN 

,- 

# 

f 

CENTEB f 

N P D  
f r m  
N A 

0 30 
4580 
970 
1180 
5160 
850 
3330 

4660 
5900 
4560 

590 
2720 
060 
4560 
6690 
4050 
5640 
4410 
380 
5530 
4020 
3850 
830 

1720 
3920 
3410 
190 
300 
2730 
4320 
3330 

48 40 
4600 
2030 
3160 
20 00 
4620 
6060 
33 20 
54 80 
5560 
5670 
57 70 
3960 
280 

770 
6470 

3640 
3200 
1130 
3470 
42 50 
3610 

OF THE SUN 

~ p ~ f i r n  

Ob ti 

109 30 58 83 
109 44 5035 
109 58 10 12 
110111659 
110234973 
110361167 
110693263 

112 84760 
112166957 
112244349 
112 32 919 
112612285 
11267 097 
113 6 41 59 
113 10 5876 
113143760 
113 17 69 46 
113204216 
11323  419 
113246108 
113274412 
113273664 
113271168 

112 56 1440 
112503919 
112443476 
112 38 168 
11231 609 
112 72395 
111684555 
111493076 

110 46 46 I 0  
110334363 
110 21 2035 
110 82863 
109 58 20 99 
109414873 
109275338 
109 13 32 23 
108 68 55 44 
108 43 51 85 
108125800 
107 66 56 23 
107404272 
10724 098 

107 7 766 
106 49 52 12 

106143420 
105663076 
105381029 
106193219 
165 0 43 35 
104413267 

POLAR D I B T ~ C E I  

Em f N A  

-055 
- 0 4 0  

-064 

-067 
-039 
-054 

-048  
000 

-062 
-059 
-052 

- 061 
-0.59 

-069 
-067 

- 0 6 2  

-036 

-057 
-0 58 
-042 
-030 
-036 
-025  

-0 58 
-050  

RIGHT 

M a n 6 1  Tim E 

Ob w i 

- 
1840 
IN 18 23 45 36 

19 23 45 51 
20 23 46 6 
21 23 46 21 
222346387 
232346563 
25 23 47 33 

Dec 2 23 50 6 
32350306 
4 23 50 55 
5 23 51 20 
8 23 52 39 
9 23 53 6 
11 23 51 2 
12 23 54 30 
13 23 54 59 
14 23 55 28 
152355578 
162336271 
172356569 
20 23 68 26 
21 23 68 66 
22 23 69 27 

1841 
J 2 0 4 210 

3 0 4 4 8 4  
4 0 6 1 8 5  
5 0 6 435 
6 0 6100 
9 0 7 2 6  
10 0 7 51 
11 0 8 15 
15 0 9 45 2 
16 0 10 6 0 
17 0 10 26 
18 0 10 45 
19 0 11 44 
20 011226 
21 0 11 39 
22 011662 
23 0 12 11 
24 0 12 26 
25 0 12 41 
26 0 12 54 
28 0 13 18 
29 0 13 29 
30 0 1 3 3 9 3  
31 0 13 48 

Feb 1 0 1 3 5 6 9  
2 0 14 44 
3 0 14 108 
4 014166 
5 014216 
6 014257 
7 0 14 29 
8 0 14 31 B 
9 014335 

C 6 n d )  

Err IN A 

I 

+ 147 
-455 
-0 42 
-479 
+I77 
-317 
+067 

-100 
- 0 7  
+211 
-329 
+435 
--037 + 4 01 
-186 
$290 
-306 
+1Q4 
-039 
+422 
-392 
+186 
-328 

+ 2 80 
+O01 
-066 
+ 0 2 2  
-309 
+335 
- 2 3 5  
+254 

+ 191 
+237 
-005 
+287 
-0 99 
-253 
-288 
+ 0 97 
-- 0 64 
+ 375 
-130 + 147 
-312 
+182 

+O04 + 258 
+ 2 2 0  
+125 
+ l o 1  
t-251 

. -9 85 
-1-243 

M a n  

H S m d  

16 099 
16 103 
16 0 70 
16 340 
16 030 
15 59 12 

16 083 
16 281 
16 0 12 
15 58 70 
15 50 37 
15 59 48 
16 001 
16 006 
16 117 
18 110 
16 1715 
16 0 88 
18 092 
16 0 85 
16 061 
16 103 

16 103 
16 230 
16 169 
16 079 
16 012 
16 2 2 3  
lr 090 
16 310 
16 168 

16 106 
16 265 
16 024 
1G 390 
16 103 
16 180 
16 130 
16 189 
16 095 
16 110 
16 504 
16 116 
16 201 
16 2 96 

16 2 12 
16 125 

16 186 
16 0 63 
16 0 11 
16 106 
16 0 72 
16 048 

ABOENBIOW~ AND 

A R C  m 

01 N ti 

15554928 
16 0 328 

1643 376 

17355066 
17401662 
17444300 

18 51 1674 
18564076 
19 0 546 
19 42910 
19 86224 

19 47 67 06 
19 52 1462 

20 6 278 
20 91760 

20174448 

2051 017 

20591089 
21 3 1509 
21 7 1813 
21112040 
21162200 
21192262 

21 27 21 09 
21312024 

NORTH 

A R f r m  

N A 

---- 

4873 
288 

311 

4999 
1613 
4246 

1626 
4076 
484 
2851 
5172 

56 45 
1393 

219 
1683 

4386 

5981 

1032 
1451 
1771 
2010 
2164 
2237 

21 41 
1974 



OBSERVED AT THE MADRAS OBSERVATORY COMPARED WITH THE TABLES 49 

' 

1 

rl 

RIGHT 

M m 8 lar Tim f 

Ob ti 

1841 m 

Feb 10 0 14 34 
11 0 14 35 0 
12 0 14 34 8 
13 0 14 33 1 
16 0 14 24 
17 0 14 20 
18 0 14 15 
19 0 14 10 0 
20 0 14 4 
21 0 13 57 
22 0 13 49 
23 0 13 41 
24 0 1 3 3 2 9  
25 0 13 23 
26 0 13 13 
27 0 13 2 
28 0 12 51 4 

Mnr 1 0 12 40 
2 0 12 28 
3 0 12 15 
4 0 12 2 3 
5 0 11 485 
6 0 1 1 3 4  
8 0 1 1  4 
9 0 10 49 
10 0 10 34 
11 0 1 0 1 8 0  
12 0 1 0  17 
13 0 0 4 u  
14 0 9  28 
15 0 9 1 1 3  
16 0 8 53 
18 0 8 18 
1 9 0 8 0  
20 0 7 43 
23 0 6 48 
24 0 6 30 
25 0 6 1 1  
26 0 5 53 
27 0 G 34 
28 0 5 16 
29 0 4 57 
30 0 4 38 
31 0 4 2 0  

Apnl 1 0 4 2 
2 0 3 4 4  
3 0 3 267 
4 0 3 76 
5 0 260 
6 0  2 3 2  
7 0 2 1 4 8  
8 0 1575 
13 0 0 35 
14 0 0 19 
1 5 0 0 4  
15 23 59 49 
17 23 59 21 

C .  

ABOBNSIONS AND 

A E f  m 

Ob ro ti 

21 39 1472 
21 43 I0 86 
21 47 5 75 

22 10 22 14 

22292780 

22 44 32 36 

22 59 29 31 
23 3 1209 

23252058 
2329 078 

2 3 3 9 6 9 9 4  

0 49 784 
0524634 

1 3 4 3 0 3  
1 7 2 2 2 3  

Contwrued) 

Err f N A  

- 196 
+ 228 
-0 14 
+ 331 
+ 043 
i- 394 + 184 
+ 223 
+ 2 15 
+ 3 8 1  + 0  09 
f139 
-216 + 4 64 
- 2  10 
+ 180 
-058 

- 0 92 + 2 33 
-0 09 
+ 2 79 - 072 
-045 

NORTH 

A R f  m 

N A - 
1406 
10 07 
5 36 

21 93 

2716 

32 28 

28 63 
1149 

OF THE SUN 8 

N P D Z ~  

Ob rv h 

I 

104 22 1476 
104 2 3402 
103 42 43 94 
103 22 38 39 
102 21 1147 
102 0 14 46 
101 39 10 06 
101 17 52 87 
100 56 25 55 
100344629 
100 13 261 
9951 481 
99 29 296 
99 G 42 16 
98 44 2700 
98 21 63 60 
97591928 

97 36 36 22 
97 13 43 07 
96 50 4969 
96 27 45 31 
96 4 42 12 
96413016 

M an 
H S e n d  

16 196 
16 092 
16 077 
15 59 46 
16 043 
15 59 88 

16 057 
16 079 
16 021 
16 075 
16 221 
16 128 
16 123 
26 010 
16 259 
16 361 

16 042 

15 58 0.2 
16 0 72 
16 241 
165981 - 025 + 171  

-104 + 175 - 159 
-k 191 
-0 25 
+lo0 
1- 0 85 + 126 
-2 11 
+077 + 4 66 
-020 + 3 65 
-006 + 3 87 + 0 g8 + 3 36 
3.043 + 3 06 
+ 0 08 
+326 
- 1 76 
+O11 + 162 
fO16 
f 3 06 
-308 + 0 04 + 1 93 
+ 4 5 2  
--0 89 + 128 

POLAB DISTANOES 

Err IN A 

-066 
-079 
- 0  40 

- 0 21 

-064 

- 0 08 

- 0 158 
-060 

2008 
031 

5937 

754 
4602 

4248 
2171 

CENTRE I 

N P D  
f i m  
N A 

1280 
36 30 
45 80 
41 70 
11 90 
17 70 
11 90 
56 10 
27 70 
5010 
2 70 
620 
080 
4680 
24 90 
5540 
1870 

35 30 
45 40 
49 60 
48 10 
41 40 
2970 

94 54 5345 
94 31 27 39 
94 8 244 
93 44 28 95 
93 20 5859 
92 57 19 09 
92 33 43 25 
9210 230 
91 46 21 35 
30 58 5634 
90 35 1701 
90113163 
89 0 25 25 
88365220 
88 13 12 56 
87 49 43 05 
87 26 8 93 
87 2 44 72 
86 39 18 75 
86 6 227 
85 62 44 45 

85 29 36 82 
85 62806 
84 43 32 86 
84203639 
83 67 46 18 
8335 614  
83 12 26 24 
82 50 338 
80 59 2946 
80 37 46 57 
80161198 
79 54 55 09 
79 12 38 22 

-050 
-047 

--057 

-030 
-032 

-056 
-052 

53 20 
29 10 
140 
30 70 
57 00 
21 00 
43 00 
330 
22 20 
5760 
1490 
3240 
29 80 
5190 
16 20 
4300 
1280 
4~ 70 
22 10 
270 
47 50 

36 90 
3130 
31 10 
3660 
47 80 
530 

29 30 
030 
29 60 
48 50 
1650 
54 20 
39 60 

16 123 
16 101 

16 190 
16 108 
16 081 
16 2 06 
15 59 88 
16 081 
26 336 

16 145 
16 117 
16 043 
16 0 96 
16 052 
15 59 64 
16 032 
16 59 64 
16 108 
16 096 
16 076 
16 060 

.& 



50 R I ~ H T  ASCENBIONB AND NORTH POLAR DIBTANCBS OF THE SUN 

RIGHT A s o e ~ s ~ o ~ s  AND NORTH POLBE DI~TANOEB OF THB SUN [I C ~ N T E ~  (C 126 d )  

M 0 IarTim f A R l m  A R f m m  
En fN A 

Apnl 18 23 59 7 4 1 47 53 67 53 39 -0 28 78 51 51 04 47 80 - 3 24 16 69 69 
19 23 58 54 78 31 6 46 720 + 174 16 69 8G 
20 23 58 41 4 1 55 20 68 20 43 - 0 25 78 10 3868 37 80 -0 88 16 69 65 
21 23 58 29 77501793 2000 $207 16 063 
222358173 2 24969 4924 -045 77 30 1715 1420 - 2 9 ~  15 u895 
23 23 58 5 9 2 6 34 77 34 31 - 046 77 10 1859 20 80 + 2 21 15 59 84 . 
25 23 57 44 76 31 1575 1260 -325 16 102 i 
26 23 57 342 2 17 52 72 52 31 - 0 41 76113698 5820 +222 16 068 
272357248 2213974 3928 -046 76 u2 67 21 57 60 + 039 16 121 

May 4 23 56 32 1 2 48 22 80 22 45 - O 35 73 46 3856 41 70 + 3 14 16 103 
5 23 56 26 7 3 2 9 4 3 6 8  4140 -228 16 072 
7 23 56 17 72 56 2966 30 10 + 054 16 2 15 
8 23 56  14 72 40 22 78 1960 - 3 16 10 6997 
92356110 3 74447 4416 - -032 72 24 21 85 26 40 3. 4 65 16 2 10 
10 23 56 8 72 8 52 70 50 70 -2 00 lb 203 
11 23 56 6 71 53 30 03 32 80 + 2 77 16 3 10 
13 23 56 4 71 23 02 98 51 70 - 128 16 190 
17 23 66 8 70 28 12 72 1600 + 3 28 16 23C 
18 23 56 10 70lulu78 1090 -488 15 EiQ 50 
192356128 3471181 1 - 0 0 4  70 2 22 08 26 10 + 4 02 18 3 07 
21 23 56 20 69 37 5909 57 90 -- 1 19 
22 23 66 25 69261339 1000 +lGl 16 160 
23 23 56 30 69 14 54 79 53 30 -- 149 16 0 16 
24 23 56 35 69 3 49 19 6290 + 371 16 099 
25 23 56 40 7 4 11 19 19 19 15 - 0 04 6 8 5 3 1 4 9 9  1420  - 0 7 9  16 285 
26 23 56 47 68 42 5370 57 40 + 3 70 16 2 30 
27 23 56 64 1 4 19 25 67 25 63 - O 14 6833 315 280 - 0 ~ 5  15 69 00 
28 23 57 1 7  4 23 29 75 29 39 -0 36 68 23 27 75 30 10 4- 2 35 16 2 OD 
29 23 67 9 1 4 27 33 76 d3 69 - 0 07 68 14 20 34 2000 -0 34 16 0 56 
30 23 57 17 0 4 31 38 34 38 40 + O 06 68 ~ 3 9 1 1  3260 - 6 6 1  15 69 08 

J ne 1 23 67 54 5 4 39 48 99 49 05 -1- 0 06 6749 563 620 3-007 16 316 
22367441 4 4 3 5 4 7 9  5494 4 0 1 5  61412434 2770 + 3 3 6  16 272 
3 23 57 534 4 48 105 121 + 0 16 67341378 1250 -128 16 4 01 
42358 34 4 5 2  756 783 + 0 2 8  67 27 18 04 20 70 + 2 66 16 190 
5 23 58 14 67 20 ~4 98 5240 - 2  50 16 230 
6 23 58 26 67 14 40 44 47 90 -1- 2 46 16 58 99 
7 23 58 36 1 5 4 2989 2959 -0 30 6 7 9 7 7 5  740 -035 15 6 9 ~ 5  
82358469 5 83763 3769 f O 0 6  67 3 47 23 60 80 + 3  67 16 69 US 
92368585 5124668 4678 4-010 6659 062 5880 -232 16 290 
10 23 59 10 3 5  16 64 08 54 19 + 0 11 66 64 26 17 30 10 + 3  93 16 1 3  
11 23 59 227 6 21 312 289 -023 86 50 26 15 26 20 + 0 05 
13 23 59 47 8 5 29 21 38 20 83 - 0 55 66 43 34 00 32 00 -2 00 15 5002 
15 0 0 05 5333063 3007 -046 66 40 37 77 41 80 + 4 03 16 3 16 
16 0 0132 5373991 3945 -048  66 38 17 97 16 10 - 1 87 16 464 
17 0 0258 5414915 4895 -020 66361227 1630 $303 16 655 
18 0 039 66 34 43 12 39 30 -- 382 16 206 
19 0 0519 560 841 818 -023 86 33 26 49 28 10 + 161 16 196 
24 0 1 57 66 33 4350 44 90 + 1 40 16 5985 
~ 0 2 9 8  6 1 5 5 8 8  6 7 0  -6018 66 35 3 26 260 --0 00 16 101 
26 0 2 2 2 2  6191486 1499 $014 16 4 9 
27 0 2348 6 2 3 2 4 1 5  2411 -004 15 u8 37 
29 0 2505 6314197 4179 -018 

July 5 0 4 7 67 10 2863 26 20 --2 43 15 56 89 
6 0 4 1 7  6716 566 1110 4544 15 6656 
7 0 4 2 7  67 22 23 16 19 80 -336 15 5 8 ~ 2  
10 0 4 65 67 43 53 6 60 + 107 15 58 13 



OBBEBYED AT THE MADRAS OBlCBVATOBY COMPABEIJ WITH THE TABLE9 61 

1 + 

Rx~tm 

M 8 1  Tun f 

Ob n ti 

1841 
July 13 0 5 19 

14 0 5 2 6  
15 0 6 33 
16 0 5 39 
17 0 6 4 4  
18 0 6 4 9  
19 0 5 5 4  
20 0 6 58 
2 2 0 6 4  
26 0 6 10 
27 0 6 10 
2 8 0 6 9  
29 0 6 8 
3 0 0 6 6  
3 1 0 6 4  

Aug 1 0 6 1 
2 0 5 5 6 7  
3 0 5 5 2  
4 0 5 4 8  
6 0 5 3 6  
7 0 6 2 9  

1 0 0 6 6  
1 6 0 4 4  
21 0 2 581 
24 0 2 127 
27 0 1 24 
2 8 0 1 7  
30 0 0 30 9 
31 0 0 13 

Sept 2 23 69 16 
3 2 3 5 8 5 8 Q  
5 2 3 8 8 1 7 1  
6 23 57 57 
7 23 57 968 
8 ~ ~ ~ 1 8 3  
9 23 56 559 

12 23 55 53 6 
14 23 55 117 
1 5 2 3 5 4 5 0 9  
1 6 2 3 6 4 2 9 8  
I9 23 53 26 7 
23 23 52 84 
2 4 2 3 5 1 4 2 0  
26 23 51 22 
26 23 51 2 
27 23 60 42 
28 23 60 22 
30 28 49 43 

O t 1 23 49 24 
7 23 47 87 
8 23 47 21 

1 3 2 3 4 6  7 
1 5 2 3 4 5 4 0 5  
26 23 44 1 
29 23 43 48 
31 23 43 44 

Noam 

A B t m  

N A  

---- 

42178 

3824 
4254 

3967 

4782 
1#7 

1993 
5005 
2699 
13 19 
2430 
~ 8 8 0  
3627 
21 71 
4440 
2036 

470 

Asc~wsrolpe aw~, 

A B f  m 

Ob ti 

m 

8 4 8 4 8 6 7  

I0 0 3814 
10 11 4231 

10 33 39 65 

1 0 6 1 4 8 0 8  
1 0 5 9  123 

11 611896 
11 94093 
11 13 2600 
11 24 13 16 
I1 31 2427 
1134F6997 
1 1 3 8 3 5 3 7  
11 49 21 83 
12 3 44 46 
12 7 2 0 6 3  

, 

1 3 2 4  480 

P o w  D~erawo~e 

B f N  A 

+011 

+ 010 + 023 

+ 0 12 

-026 
f a 0 4  

--003 
+012  
-001 
+ 0 03 
-I- 003 
-017 
-010 
-90 12 - 0 06 
-018 

--010 

,, 

OF ~ r n  S m  B 

N.. 'm 

Ob rvh 

- 
68 7 26 88 
6816 950 
68 26 27 27 
68 34 66 72 
68 44 56 17 
68561302 
69 5 5731 
69 16 64 36 
6940  232 
70 30 Q 88 
70 43 32 17 
70871241 
71111819 
71 25 30 21 
71401203 

71646944 
12101977 
72264533 
72 41 53 79 
73135360 
73303406 
74 21 59 63 
76112663 
77486111 
78493597 
79 61 52 17 
80 13 866 
80664089 
81 17 2096 

82 22 4906 
82446600 
83 29 3309 
83514753  
84142003  
84 36 5627 
84 59 44 6a 
86 8 2366 
86643811  
8717897a  
87 40 5679 
88 50 6367 
90242668  
90 47 4768 
81 11 1437 
91 34 3636 
01 58 299 
92 21 2813 
9 3 8 5 7 3  

93312659  
96601170 
96131093  
98 6 3068 
98 51 0 18 

ioa ~ 28 03 
103453552 
104 24 4026 

(1- (Cbnt nu ti!) 

N;: l r n f N A 1  M a n  
N A 

21 20 
1140 
24 10 
68 80 
65 60 
1390 
6360 
54 60 
6010 
10 0 
5260 
1370 
1380 
81 60 
800 

240 
1460 
4420 
30 00 
6470 
3140 
66 40 
2740 
4940 
9680 
56 00 
240 

4280 
1610 

46 40 
6060 
22 00 
4780 
1990 
6780 
41 40 
2220 
3100 
4090 
6970 
4760 
2130 
4640 
1160 
8620 
030 

2340 
640 

2350 
1270 
760 

2230 
5540 
a720 
8610 
37 30 

--568 
+ l o 0  
-3 17 
t 308 
-067 
-002 
--371 + 0 14 
-3322 + 0 82 + 043 
+ I 2 9  
-489 + 1 89 
-403 

$298 
-617 
-113 
-2 89 
+ I 1 0  
--266 
-3 23 
$187 
-171 
$133  + 383 
-626 
+ I 9 1  
-426 

-3 86 
-450 - 1 OQ 
$028  
-013 + 163 
-322 
-- 146 
-511 
+ l l 8  - 303 
-607 
-8538 
-128 
-287 - 0 16 
-368 
- 4  73 
-033 

-300 
4-100 
-333 + 172 - 4 78 
-088 
+ 0 5 8  
- a  96r 

II B m d  

I 

15 68 46 
15 5fi 06 
16 57 25 
15 57 37 
16 57 25 
15 56 66 
16 0 66 
16 58 30 
16 4 55 

16 132 
16 2 35 
16 139 

16 125 

16 195 
18 125 
16 002 
15 58 81 
16 69 17 
16 57 18 
15 58 44 

15 57 78 
16 215 
16 221 
16 318 
16 008 
16 3 16 

16 065 
16 0 60 
16 0 30 
16 020 
16 130 
16 05u 
16 2 72 
16 3 18 
16 0 49 
16 245 
16 199 
15 68 46 
16 143 
16 115 
16 221  
16 0 12 
16 112 
16 090 
16 122 

16 117 
16 081 
16 108 
16 003 
16 3 08 
16 166 

16 14s . 



52 BIGHT A8CEN8IONS AND NOl'TH POLAR DISTANCES OF TJlE SUN 

A 

t 

POUR DST~LNOES 

E f N  A 

- 0 23 
-031 - 0 28 

- 0 42 
-037 
- 0 1 7  

M an 

H B mid 

16 2 21 
16 183 
16 2 81 

16 198 

16 235 
16 4 59 
15 69 75 
16 380 
16 075 
16 270 
16 205 
16 158 
16 101 
16 003 
16 112 
15 59 32 

16 223 
16 001 
16 155 
16 3 72 
16 336 
16 175 
16 3 16 

16 192 
16 221 

16 289 
16 395 

16 2 36 
16 0 61 

16 095 
16 243 

16 3 83 
16 235 
16 3 06 
1b 251 
16 112 

16 2 98 
16 299 
16 0 52 
16 141 
16 175 

16 430 

OP THE SUN I 

N P D ~ ~  

Ob rv tl 
-I-- 

/ 

105212176 - 

105 39 46 09 
106333021 
107 8 019 
107 24 61 04 
107 41 14 31 
107 57 29 60 
108 28 48 30 
108 44 5 08 
108 58 56 12 

109 27 39 97 
109 41 26 04 
110 8 722 
110 20 49 43 
110 33 16 16 
111 75631 
111485122 

1 1 1 5 7 5 5 4 1  
11215 111 
112 22 53 76 

112435312 
112 55 41 12 
113 05430 
113 53938 
113 95486 
113134624 
113 17 8 58 
113 24 2494 
113 26 205 
113265938 
113 27 37 69 
11325 451 

112394088 
112384918 
212 25 24 88 
112 92496 
112 04656 
111 32 2158 
11122 106 
111111454 
111 0 5 1 8  

. 110 36 34 64 
110241637 
110113308 
109 68 2687 
109 44 58 14 
109 31 968 
109 16 5535 
108 47 35 14 
108 32 1524 
108 16 47 29 
108 0 49 17 
107 44 40 74 
107 28 4 17 

NORTH 

~ ~ f i r n  

N IL 

11 55 
3531 
48 35 

20 82 
515 

2812 

RIG= 

M an Mar ~m f 

Ob ntl 

- 
1841 
Nov 3 23 43 43 

4 23 43 44 
7 23 43 54 
9 23 44 4 
10 23 44 11 
11 23 44 18 
12 23 44 27 
14 23 44 46 
15 23 44 56 
16 23 45 8 
17 23 45 21 
18 23 45 34 
19 23 45 48 2 
212346189 
22 23 46 35 3 
23 23 46 52 
26 23 47 48 
30 23 49 13 

Dec 1 23 49 35 
3 23 50 23 
4 23 50 48 5 
6 2 3 5 1 3 9 6  
7 2 3 5 2  6 8  
9 23 63 0 
10 23 53 27 
11 23 53 55 
12 23 54 24 
13 23 54 53 
14 23 55 22 
17 23 56 50 
18 23 57 20 
'19 23 57 50 
20 23 58 20 
25 0 0 20 

1842 
Jan 6 0 6 36 

6 0 6 3  
7 0 629 
9 0 720 
10 0 7 4 5  
13 0 8 56 
14 0 9 18 
15 0 9 40 
16 0 10 1 
18 0 10 41 
19 0 I1 0 
20 0 11 18 
21 0 11 36 
22 0 11 52 
23 0 12 8 
24 0 12 23 
26 0 12 50 
27 0 13 3 
28 0 13 15 
29 0 13 28 

I 30 0 13 36 
31 0 13 45 

B s a ~ w e ~ o ~ s  BIPD 

~ ~ i m  

Ob n ti 

m 

15 42 11 78 
15503662 
15 54 48 63 

16 46 2124 
1655 552 
16592829 

- 

CENTER (C 

N P D  
* m  
N A 

I 

2410 
50 10 
3350 
5970 
46 60 
15 40 
25 80 
49 80 
250 
6520 

38 90 
29 10 
470 
49 30 
11 30 
5850 
4690 

5490 
5950 
5260 

5400 
41 30 
5410 
3940 
5720 
4730 
950 
28 00 
5780 
6940 
32 80 
300 

3840 
4580 
26 30 
2780 
4930 
2010 
000 
1620 
610 
36 40 
1650 
3350 
2800 
0 10 
1040 
69 10 
33 40 
1970 
45 70 
52 10 
39 10 
7 10 

nt nzled) 

& i N A  

f234 + 4 01 
+329 
--049 - 4 44 
+ 109 - 3 80 + 160 
- 2  58 - 0 92 
- 107 
+ 3 06 
-252 - 0 13 
-486 
+219 
-532  

-061 
-161 - 116 
+088 
+ 0 18 
-020 
COO2 
-1-234 
+lo6 
+ 0 92 
+ 306 
-426 
-1-002 
-489 
-151 

-248 
-338 
+ 142 
-1-284 
+274 
-148 
-105 
+066 
+092 
+ 1 76 
+01$ 
+042 
+ 113 
+ 196 
+ 0 82 
+ 3 75 - 174 
-1- 446 - 1 59 
+ 2 93 - 164 
+ 2 93 



QBSCRVCD AT THE MADRAS OBSERVATORY COidPARED WITH THC TABLES 57 

b 

LAB DISTANOES 

E IN A 

p-- 

RIGHT ASOENSIONB AND Noa~31 P OB THE SUN 8 

N P  ~f m 

Ob rv t i  

106 54 4 27 
106 36 41 24 
106 18 63 87 
106 05626 
10 423661 
10624 566 
105 61447 
10416 463 
104264800 
104 7 16 81 
103472583 
103272811 
103 7 1 2 7 3  
102464986 
102 26 7 95 
102 0I238 
101 44 1253 
101 22 53 34 
101 13313 
100395866 
100 18 1304 
99 56 25 49 
99 34 20 1 
99 12 10 71 
9 8 4 9 4 8 G 9  
98 27 25 20 
98 4 4 9 4 9  

97 42 8 08 
97192234 
36 6r 27 24 
93332305 
36 10 19 73 
9 9 4 7  827 
99 23 u3 05 
9, 0 3'3 26 
94 37 9 76 
9 4 1 3 3 7 9 3  
c).j501066 
03 26 36 72 

M an 6 lar Tim I l a f i n  
Ob tl 1 01 Y 

1842 
F b  2  014 1 

3 014 8 
4 0 14 14 
5 0 14 19 
6 0 14 24 
7 0 14 28 
8 0 14 31 
9 0 1 4 3 3  

10 0 14 34 
11 0 1 4 3 5  
12 0 14 34 
13 0 14 33 
14 0 14 32 
15 0 14 29 
16 0 14 26 
17 0 14 22 
18 0 14 17 
19 0 14 12 
20 014 5 
21 0 13 58 
22 0 13 61 
23 0 13 43 
24 01334 
20 01325 
26 0 13 15 
27 0 13 4 
28 0 12 53 

M 1 0 1 2 4 2 
2 01230 
3 0 12 17 
4 012 4 
5 0 11 50 
6 0 11 36 
7 0 11 22 
8 011 7 
9 0 10 52 
I0 0 10 37 
11 0 10 21 
12 0 10 5 

C E N T E ~  /C 

N P D  
f m  
N A 

790 
4130 
57 20 
5610 
3860 
480 
1 3 0  
2060 
5100 
17 10 
2920 
2780 
1J20 
4610 
6 70 
1560 
13 10 
69 80 
3590 
180 
1800 
24 70 
22 50 
11 80 
280 

26 00 

10 20 
2210 
27 50 
2700 
21 00 
070 

"3 70 
33 30 
9 00 
4200 
990 

96 00 

l! ?ZU d )  

I: f N A  

-f 363 
3 006 
-1 3 33 
-016 
31 8 6  
-076 
f O 8 3  
+ 5 9 7  
f 2 9 5  
+ 029 
+337 
-034 
+ O S 7  
3.224 - 125 
4-322 
-1 057 

I- 6 46 
+ 2 7 7  
+ 3 1 4  + 406 - 0 79 + 2 05 
-1- 109 
-1411 
-1- 0 80 
- 1 2 1 1  

+ 2 12 
--024 

I- 0 26 
-t-305 
-I- 121 
f 1 4 3  
-t 0 62 

I- O 04 
-0 76 
4-307 
-076 
-0 7 

( A n f n  

N A 

--@OD 

+017 

P. 

M 
S mM 

16 3 13 

16 3 10 
16 2 68 

16 295 
16 3 15 

16 332 
15 59 98 
16 33, 

16 22 
16 190 
16 301 
16 1 u6 
16 301 
16 130 

16 1SG 
lC 3 17 
I6 0 do 
10 228 
IS 2Jd 
16 2 25 

16 2 12 

16 4 10 
16 3 79 
16 170  
16 2 10 
15 u9 04 

16 052 
16 138 
18 200 
IIS 0215 
IG 370 
16 488 

93 2 535f 
9 70 2056 
92 16 3784 
91615831 
91 28 18 38 
91 4331 
9040 380 
9017 841 
89294911 
89 6 697 
88 4 1  34 77 
8 8 1 8 5 8 8 1  
87 8 3 1 5 9  
86 45 5 61 
86214064 
85 58 29 17 

85 3 1448 
82 12 11 14 

2 3 3  

4llG 

13 0 9 19 
14 0 9 3 2  
15 0 9 15 
16 0 8 58 
17 0 8 4 1  
18 0 8 23 
1 9 0 8 5  
20 0 7 47 
22 0 7 11 
2 3 0 6 O  
24 0 6 34 
25 0 6 1 5  
28 0 5193 
2 9 0 5 1  
30 0 4 4 2 0  
31 0 4 24 

Aprl 1 0 4 
2 0 3 4 7  

9 

~ 4 7 0  
2100 
41 70 
080 

10 10 
3700 
"490 
1310 
5170 
1260 
36 80 
080 
3100 
720 

4710 
31 00 

1920 
1200 

1 614 
-I- 094 + 3 86 
$ 2 4 0  + 0 72 
+386 
+110 
+ 4 6 0  
$ 2 9  
+683 , 

+ 103 
+ 1 Q 9  
- 0 ~ 9  
+ 159 
+646 
I- 183 

-1 4 74 + O 86 

0 2 6 2  42 

0334099 

1C W2 
lu  08 47 
16 380 
I @  288 
16 5 37 
16 4 06 

16 428 
16 275 
16 3 18 
16 0 7  
10 2 83 
16 435  
IG 4 0 1  
16 370 

16 2 71 
16 236 [ 

A 



d i  RIGHT ASCENSIOBS AND NORTH POLAR DISTANCES OF TIIE SUN 

RIQIIT ASCENBIONB AND NORTH POLAB DISTANCZ~ OF THE SUN 8 C X ~ T E B  / C  n6 nu d / 

N m B I  Tlm f 
E IN A 



OBSERVED AT TEE MADRAS OBSERVATORY COMPARED WITH THE TABLES 55  

RIGHT A~OENBIONB AND NORTH POLAR DIBTANCEB OF TEE  SUN^ CENTEX /C&nl d )  

M an S l Tlm f 

J n 10 23 69 8 



56 RIGHT ASCENSIONS AND NORTH POLAR DISTANCEb Or THE sum 

d 

r t 

M 

I1 S u r d  

16 056 
16 103 
16 141 
16 0 16 
16 2 72 
16 0 32 
16 2 76 
16 072 
16 2 1G 
I6 032 
10 06 
16 081 
15 58 68 
15 57 71 
18 000 
16 3 GO 
16 148 
lu rrl 38 
1G 3 16 

16 123 
16 2 48 
1~ 68 94 
10 58 9 
16 143 
15 u9 f 
lu 5882 
16 12d 
16 261 
16 24 
16 243 
18 267 
16 235 
16 479 
16 06 

16 12 
10 27 
16 188 
16 219 
16 188 
16 1 
16 296 
16 301 
16 20 
16 288 
16 212 
15 59 37 
18 492 
16 0 1 5  
16 063 
1~ 50 84 
16 OQO 
16 132 
16 1 Gl 
16 101 
16 199 
16 0 76 

POLAR D I B T ~ O C S  

E f N A  

-012 - 0 15 
- 0 25 

-1- 0 01 + 0 19 
+ 0 38 
+ 0 28 
- 0 2 1  

-059 
-016 

-0 43 

- 0 02 

- 0 4 7  

+040 
-002 
-011 

-01 
-001 

-007 

- O h  
-030 

-019 

- 0 2 1  
-043 
- ~ O O L I  
-039 
-040 
+ 001 
-017 
-01 
-026 

NOBTH 

A R ~  m 

N A 

073 
39 27 
18 15 

187 
44 27 
1063 
54 65 
3924 

5672 
4384 

50 04 

26 80 

3 9~ 

4461 
1872  
3686 

1515 
3525 

1721 

5993 
24r8 

699 

5971 
2074 
1887 
1215 
3878 
535 

5818 
2136 
5033 

&GET 

- 
hr n ~ a r ~ m  r 

Ob vnti 

1842 rn 

0 t 2 23 49 10 
32348519 
4 23 48 33 9 
5 23 48 16 4 
6 23 47 59 
7 23 47 42 
12 23 46 24 4 
13 23 46 10 1 
15 23 45 43 1 
16 23 45 30 8 
17 23 45 19 4 
18 23 45 8 
02344477 
12344379 
25 23 44 7 
26 23 44 16 
V 23 43 66 
28 23 43 52 
29 23 43 48 3  

N I 2 23 43 43 
3 23 43 43 3 
6 23 43 49 
7 23 43 63 
10 23 44 9 
15 23 44 54 
17 23 45 16 
20 23 45 58 

1 23 46 13 
24 23 47 4 
25 23 47 23 
262347416 
28 23 48 229 
292348446 
30 23 49 7 

U 12349296 
2 23 49 53 
3 23 50 17 
4 2 3 5 0 4 1 9  
6 23 51 33 
7 23 51 59 
8 23 52 25 

11 23 53 479 
122354166 
13 23 54 43 
162356120 
17 23 6 41 
18 73 57 109 
192357410 
212358404 
32359409 
25 0 0109 
26 0 0 404 
28 0 1402 
29 0 2 97 
30 0 2391 
3 1 0 3 8  

_. 

A oEN8 ON8 AND 

A R P ~ ~  

Ob tl 

m 

1 2 3 9  085 
12 42 39 42 
12 46 18 40 

13 12 186 
17 15 44 08 
13 23 1025 
13 26 54 37 
13 30 3945 

13415731 
13454400 

14 4 50 47 

14 16 26 82 

14 36 4 42 

16104421 
16 19 1874 
16233697 

16321530 
16 36 3 26 

16461728 

17 15 d998 
17202514 

1 7 3 8  714 

17 46 5945 
17512617 
18 01882 
18 9I264 
18133918 
18 18 534 
1 8 2 8 5 8 3 0  
18 31 2151 
18355059 

OF THE SUN B 

N P D ~  n). 

Ob ti 

93 49 3 18 

94 35 28 07 
94 58 42 53 
95 21 4303 
95 44 47 34 
97 38 29 09 
98 0 5681 

99 7 38 42 . 
99 29 36 92 
g9 51 24 22 
100343996 
10066' 022 
10219u210 
102 39 28 56 
102 59 48 08 
103 19 50 11 

104 58 6 30 
105 16 5669 
106113285 
106 29 1806 
107 20 4453 
108 40 16 70 
109 9 5232 
100513961 
110 45422 

110536544 
111 0 950 
111 26 4023 . 
111 36 41 53 
111482765 

111~54164 
112 4 3365 
112 l a  6022 
11221 220 
112353568 
112421577 
112482963 
113 4 2838 

113 12 4998 
113215776 
113235968 
113253771 
113264263 
113273984 

113252280 
113 23 4326 
113185564 
113151883 
113121665 
113 81502 

CCNTEB 

N P D  
f m  
N A 

3 50 

30 20 
860 
4320 
43 70 
30 10 
,5760 

38 00 
36 30 
26 30 
4030 

340 
5500 
25 70 
44 56 
6140 

8 30 
55 30 
3600 
18 10 
42 10 
17 80 
51 80 
3730 
4950 

5450 
1290 
3800 
4410 
2530 

4140 
3230 
57 GO 
5600 
3700 
1720 
3060 
2830 

4970 
5320 
5850 
3560 
4440 
3720 

2390 
4300 
5570 
4990 
1610  
1430 

(CG? h U d )  

E f N A  

+ 0 32 

+ 2 13 
- 3 9 3  
+ 0 17 
-3 64 
+ 101 
+ 079 
- 0 42 - 0 62 
+ 2 08 
+034 
+318 
+ 2 9 0  
-2 86 
-- 3  8 
+ 129 

-1 1 91 
-339 
+315 + 004 - 243 
+ 110 
- 0 ~ 2  
-231 
-472 

- 0 9 4  
+ 3 4 0  
- 2 2 3  + 2 5 7  
- 2 J u  

-024 
- 1  35 + 138 
-530 
+I32 
-1-143 
to97 
-008 

-028 
-456 
-118 
-211 
$1177 
-264 

+110  
-026 
+006 
+107 
-055 
-072 



OBSERVED AT THE MADRAS OBBERYATORT COMPARED WITII THE TABLES 57 

. 

A 

I )  9 

M o ~  

H B mid 

16 0 43 
16 155 
16 355 
16 301 
16 143 
16 250 
16 296 
16 163 
16 136 
16 119 
16 199 
16 3 79 
16 263 
1ES 439 
16 070 
15 59 91 
16 2 45 

16 339 
16 124 

15 57 27 
16 145 
16 2 9  
16 359 
16 O 81 
16 129 
16 0 76 
16 162 
16 182 
16 2 43 
16 3 01 
16 169 
16 237 
16 292 
16 3 45 
16 004 
16 283 
16 164 
16 167 
15 68 88 
16 4 48 

16 2 69 
16 266 
16 276  
16 096 
16 68 73 

16 0 28 
16 108 
16 2 3 2  
16 090 
16 215 
16 2 19 
16 482 
16 148 
16 286 
16 076 

RIGHT 

Y B 1 Tun f 

Ob m tlo 

1843 
Ja 3 0 4 33 

4 . 0  5 1 
5 0 5 2 8 8  
6 0 5 556 
7 0 6 222 
8 0 6 4 8  

10 0 7 3 8  
11 0 8 2 6  
12 0 8 26 
17 0 10 15 
20 0 11 11 6 
22 0 1 1 4 5 9  
23 0 12 2 0 
25 0 12 32 
pG 0 12 46 
27 0 12 58 
28 0 13 11 
29 0 13 220 
30 0 13 32 8 
31 0 1 3 4 2 1  

Feb 1 0 13 507 
2 0 13 590 
3 0 1 4  6 
4 0 14 13 
5 0 1 4 1 8 2  
6 0 14 23 
7 0 14 27 
8 0 1 4 2 9 7  
9 0 1 4 3 1 7  

10 0 1 4 3 3 1  
11 0 1 4 3 3 7  
12 0 14 344 
13 0 1 4 3 3 0  
14 0 14313  
15 0 14 28 7 
16 0 1 4 2 5 4  
17 0 14 22 
18 0 14 168 
19 0 1 4 1 1 6  
20 0 14 6 
21 0 13 589 
22 0 13 61 4 
23 0 13 44 
24 0  13 35 
25 0 13 26 
27 0 1 3  6 3  
28 0 12 56 

Mar J 0 12 4 4 5  
2 0 12 33 
3 0 12 20 
5 0 1 1 5 4 3  
6 0 1 1 4 0  
7 0 11 26 
8 0 11 12 
9 0 10 57 

10 0 10 41 
11 0 10 26 

I "  

POLAR DIBTANCEIB 

-117 
-012 
-015 

-023 

+ 007 
+ O W  + 006 

-0 08 
-038 
-003 

+ 017 
-011 

-019 

-009 
+ 0 1 3  
I - 0 1 1  

-005 
-053 
-012  
- 0  06 
-0 07 
-002 

4 001 
-002 

-0  03 
+ 0 19 

+010  

- 0  11 

-022 

A~OENBIQNB AND NOBTH 

A 

OF THE SUN 8 CBNTEB (C0~t212tb d )  

y:, 1 N:: l B m  f N A  Ob tro 

19 2 2 0 1 2  
19 6 4363 
1s 11 674 

19283386 

20 7 1239 
2 0 1 5 3 9 9 0  
20 19 52 57 

20 44 52 10 
20 48 59 48 
2 0 5 3  539 

20 87 1063 
21 1 1551 

2 1 1 3 2 4 3 8  

2 1 2 5 2 5 6 6  
2 1 2 9 2 4 1 0  
2 1 3 3 2 2 0 6  
2 1 3 7 1 9 4 0  
21 41 1625 
2 1 4 5 1 1 4 4  
21 49 621 
21 53 030 
2 1 5 6 5 3 6 0  

22 4 38 12 
22 8 2 9 4 0  

22 16 991 
22 19 58 97 

2 2 3 8 5 6 4 4  

2g 46 2766 

23 1 2 3 6 3  

7 

I 

112532281  

112411211  
112 34 1995 
112 27 1305 
112 19 3050  
112 2 5 1 7 6  
111533995  
111 44 32 19 
110512694  
110 14 4088 
109482399 
109 34 38 86 
109 6 2 30 

108 36 4 03 
108203318 
108 4 48 81 
107 48 33 41 
10732 530 

107 16 I770 
106 58 1810 
106405789 
106 23 9 98 
106 5 1 7 1 8  
10" 47 3 62 
105283185  
105 9 4 3 7 6  
1 0 4 8 0 4 7 0 8  

1 0 4 1 2  305 
103 52 1732 
103322271 
103 12 808 
102 51 4496 
10231 969  
102 10 24 86 
101 49 2297 
101281464 
101 6 56 25 
100 45 24 37 
100 23 37 78 
100 1 46 10 
99 39 4866 
99 17 34 43 
g 8 3 2 5 1 5 9  
98 10 17 15 

97 47 96 37 
97 24 48 15 
97 2 2 80 
9 6 1 5 4 8 8 1  
95 52 46 34 
95 29 25 84 
9 5 6 1 0 8 3  
94 42 44 02 
9 4 1 9 1 6 6 6  
93 55 49 87 

1995 
4351 
659 

3363 

12 46 
3999 
52 63 

52 02 
69 10 
536 

10 80 
1540 

2419 

2547 
2423 
2219 
1936 
15 72 
1132 
6 16 
0 23 

6358 

38 13 
2938 

9 88 
59 16 

M 5 4  

2754 

2341 

2250 

1120 
2600 
1200 
32 60 
5520 
3760 
3450 
2620 
45 10 
2280 
38 20 
4 10 

5 70 
3690 
46 10 
37 00 
880 

22 00 
1710 
6430 
14 30 
1730 
390 

3450 
4940 
4900 

4 30 
20 80 
2360 
18 30 
49 90 
1410 
26 40 
27 00 
1630 
54 80 
22 70 
40 50 
48 80 
43 80 
37 90 
5360 
19 80 

38 90 
51 40 
5730 
5260 
4250 
27 70 
860 

45 60 
1920 
49 60 

I 

-031 

-091 
+ 5 0 5  
--lo5 + 2 10 
+ 3 4 4  
-235 + 2 31 
-074 + 422 
-119 
-0 66 + 180 

+ 1 67 
3-272 - 0 71 + 3 59 
3 - 3 5 0  

+ 4 30 
-100 
-359 + 4 32 
+ 0 1 2  
4-038 
+ J 9 5  
f 6 6 6  
+I92 

+ 126 + 3 49 
+ 0 8 9  + 4 32 + 4 94 
+ 4 4 1  + 154 
i- 4 03 
+ I 6 6  - 1 4 6  
-1 67 + 2 72 
1- 3 70 
-0 86 
-I- 3 47 
3-191 
3.2 65 

+ 2 63 + 3 25 
--ti 30 
+379 - 3 84 
+ 186 
-223 + 1 68 
+ 3 5 4  - 0 27 



R I ~ H T  ASCENSIONS AND NORTH POLAR DISTANCES OF T I ~ E  BUN 

f 
7 

CENTER ( C( 

N P D  
r m  
N A 

580 
2730 
47 40 
640 
2480 
43 00 
110 

1950 

20 40 
43 80 
37 40 
830 
4280 
20 00 
2 40 

4870 
4 4 0  
69 10 
1940 
4660 

280  
Ei2fiO 
~ 0 6 0  
86 90 
12 10 
36 40 
1000 
8 3 ~ 0  
47 00 
50 90 

6 4 0  
31 00 
700 

87 30 
1040 
3620 
1600 
7 80 
13 40 

810 

6760 
1 80 
2170 
u730 
48 80 
2120 
2 70 
13Q 

17 40 
6140 
4320 
5340 
2230 
990 

nt nued ) 

~ r r  C N A  

+ 3 1 6  
- 1 4 0  + 0 28 
+ 3 5 7  
-039 
-1- 3 20 
-032 
I- 0 70 

4- 4  38 
4- 3 18 
+ 6 98 
4-303 
-I- 4 66 + O  03 + 135 
+ 2 8 4  
3 . 1 1 4  + 6 27 
+166 
$ 3 1 1  + 320 
$016 
4-221  
4- 2 FiJ - 0 29 + 3 62 + 009 + 5 48 - 1 14 
4- S 00 + 5 17 + 4 63 
+t71 + 3 00 
3- 0 4 1  
+ 4 1 6  
-I- 342 
f 6 88 + 6 08 

- 0 2 8  

f 2 0 6  + 4 88 
3- 226 
I- 600 
-F 271 
4-370 + 0 72 
f 2 9 4  
4- 2 98 
- 1 3 5 9  
4- 2 62 
C314  
-061 
- 1 4 2  

M 

13 S mid 

16 290 
16 250 
16 016 
16 065  
16 0 8 1  
16 061 

16 3 70 
16 160 
16 119 
16 136 
15 u9 88 
16 108 
16 '19 44 
1 57 97 
16 5J 28 
15 6957 

16 2 27 
15 68 37 
18 23G 
15 5790 
16 2 81 
16 103 
16 276 
lu 68 33 
16 2 0 
16 210 
16 063 
15 58 99 
16 004  
1'1 69 28 
16 2 16 
10 3 76 
16 110 
16 192 
16 148 
16 0 30 
16 3 10 
16 196 
16 099 
16 166 
16 56 06 
16 135 

16 2 68 
16 2 19 
16 0 79 
16 196 
16 079 
16 139  
16 216 
16 OD9 
16 005 
16 205 
16 045 
16 1 6 1  
16 216 
16 110 

OF TEE SUN 8 

N P D ~ ~  

Ob rv ti 

9246 264 
9 2 2 1 2 8 7 0  
91 u7 47 12 
9 1 3 4  283 
9 1 1 0 2 5 1 9  
90 46 39 75 
90 23 142 
8tl 59 18 80 

88 48 16 02 
88 24 4062 
87 37 31 42 
8 7 1 4  477 
86 50 3705 
80 27 20 47 
86 4 1 OU 

8 6 4 0 4 F 8 6  
84 8 4 4 2 6  
83 45 53 83 
8 3 2 3 1 7 7 4  
83 0 4 3 1 0  
82 15 6960 
81634735 
8 1 3 1 4 8 2 0  
81 9 6437 
80 48 12 39 
80 26 32 78 
80 5 991 
79 43 48 02 
70 22 48 Z I  
79 1 4691 
78 41 023 
78 20 26 37 
78 0 210 
77 19 u4 30 
77 0 990 
7 6 4 0 3 2 0 4  
76 22 1168 
76 2  142 
76 43 832 

7 6 6 8 3 8  

7 4 4 7 5 4 8 1  
74 20 6692 
74 12 1841 
73 64 61 30 
73 37 4609 
73 4 1 7 6 0  
72 48 198 
7 2 2 1 6 8 3 6  
72 16 14 12 
72 0 4 7 8 1  
71 48 40 65 
71305026 
71, 16 2291 
71 2  11 32 

RIGHT 

M an 8 lar Tlm f 

Ob rv ti 

1843 
Mar 14 0 9 36 

15 0 9 19 
1 6 0 9 2  
17 0 8  45 
18 0 8 2 7  
19 0 8 9 0 
20 0 751 
21 0 7 3 2 7  
22 0 7  14 4 
23 0 6  56 4 
24 0 6  38 
26 0 6 1 9  
27 0 5 43 
28 0 5 24 
2 9 0 6 6  
30 0 4 4V 
31 0 4 29 

Apill I 0 4  11 
u 0 259 
6 0 241 
7 0 2 2 4  
8 0 2 6  
10 0 1 33 
11 0 116 
1 2 0 1 0  
13 0 0 44 
14 0 0 28 
15 0 0 12 
15 23 89 57 5 
16 23 60 43 
17 23 59 28 
18 23 59 14 
19 23 59 1  
20 23 58 48 
21 23 58 35 
23 23 '18 11 
2 4 2 3 ~ 8  00 
26 23 57 19 1  
26 23 57 39 
27 23 57 30 
2 8 2 3 6 7 2 0 4  
2 9 2 3 6 7 1 1 0  
30 23 67 3 

May 1 23 56 56 
2 23 66 49 
32356422 
4 23 66 36 
5 23 50 31 
7 2 3 5 6 2 2 0  
8 23 66 18 
9 23 56 14 

10 23 56 12 
1 1 2 3 5 6  9 2  
12 23 66 8 

23 66 70 
14 23 56 6 8 
15 23 56 7 1 

+- - 

Noazlrr. 

A R f  III 

N A 

49 39 

626 
44 63 
22 70 

&Q 75 

3120 
17 03 

3751 
2535 

4208 

740 

4166 

3204 
28 15 
24 84 

A ~ ~ E N ~ I O N S  AaD 

A R f r m  

01 B 

23 52 40 37 

0 0  607 
0 3 44 31 
0 7 22 79 

1 34 59 93 

2 8 3 1 1 5  
2 12 16 81 

2233763 
2 2 7 2 4 8 7  

. 2 4 2 4 2 1 1  

2 5 8  807 

3 134160 

3 41 3242 
3 a6 28 16 
3 29 2556 

- -- 

POLAB DISTANOEB 

Err I N  A 

c 0 02 
4-019 + 0 22 - 0 09 

- 0 18 

+ 0 0 ,  
t 0 22 

- 0 1 2  
$ 0 4 8  

-003 

-067 

+006 

-0 38 
0 00 

- 0  71 



OBSERVED AT THE MADRAS OBSERVATORY COMPARED WITH THE TBBLEH 59 
* Y 

RIQHT 

M a n s 1  Tim f 

Ob rv tl 

1843 
May 16 23 56 7 

172356 87 
18 23 56 10 
22 23 56 23 
23 23 56 28 
27 23 56 52 
28 23 56 59 1 
292357 0 9  
30 23 57 14 6 
31 23 57 23 7 

June 1 23 57 32 9 
2 23 57 42 
3 23 57 50 7 
4 23 58 1 
~ 2 3 6 8 1 1 3  
6 23 68 218 
7 23 58 33 
8 23 58 44 
9 23 6d 66 

11 23 69 19 
12 23 59 31 1 
14 23 59 56 
16 0 0 8 7  
17 0 0 2 1 3  
19 0 0 4 7  
2 0 0 1 0  
21 0 1 12 8 
22 0 1255 
23 0 1 39 
25 0 2 4 6  
26 0 2 18 
27 0 2 30 
29 0 2 56 
3 0 0 3 7  

July 1 0 3 19 
2 0 331 
4 0 3 5 3  
6 0 415 
10 0 4 53 
1 1 0 6 1  
1 2 0 6 9  
13 0 5 17 
14 0 6 2 4  
2 1 0 6 1  
2 2 0 6 4  
2 3 0 6 6  
25 0 6 1 0  
27 0 6 1 1  
29 0 6 10 
3 0 0 6 Q  
3 1 0 6 6  

Aug 2 0 6 0 
3 0 6 6 6  
4 0 5 5 2  
5 0 5 4 7  
7 0 5 3 4  

< 

NORTH 

A R f k m  

N A 

1994 

32 87 
3710 
41 77 
46 86 

52 33 

4 43 

1790 
2511 

13 78 

4083 
5012 

28 16 
3776 

644 

ASOENBION~ AXD 

A R f  m 

Ob t 

rn 

3372025 

4 21 32 93 
4253730 
4 29 41 52 
4 33 47 24 

4 37 62 87 

4 46 4 01 

4641764 
- 4 5 8 2 4 8 5  

5 23 13 68 

5354099 
5396022 

5 56 28 14 
6 03747 

6 13 6 3 4  

, 

POLAB DI~TANOZB 

INA 

--- 

- 0 3 1  

- 0 06 
-020 
+ 0 25 - 0 38 
- 0 64 
+ 0 42 
+026 
3-026 

+ 0 10 
-016 
-010 

+ 002 
+029 

+ 010 

OF THB SUN s 

N P D from 

D b n t l  

70 48 1482 
70 34 42 34 
70 21 25 35 
69316169 
69 20 26 65 
68374561 
6828 202 
68183936 
68 9 48 33 
68 1 6 9 4  

67 52 58 27 
67 45 26L 
67 37 41 48 
67303357 
67235601 
67 17 3998 
67 11 62 13 
67 6 I8 43 
67 1 18 42 
66 52 24 35 
86483167 
6642 272 
66 39 27 03 
66371303 
66 34 2 27 
6633 631 
66 32 32 23 
66 32 23 89 
66 32 3966 
66 34 26 64 
66 35 69 75 
66 37 5525 
66 42 6928 
66 46 7 80 

66 49 41 72 
66 63 34 99 
67 2 4703 
67 13 29 84 
67 38 41 89 
67 47 878 
6765 614 
68 31739 
6812 039 
69 22 51 76 
69342715 
69 46 20 40 
7011 317 
70371505 
71 43369 
71 18 4861 
71 33 10 74 

72 3 3 45 
72 18 25 17 

72 49 56 34 
73 22 43 25 

Mean 

H L m d  

- 
16 039 
16 2 16 
16 116 
16 025 
16 022 
16 0 83 
16 2 15 
16 096 
16 I12 
16 221 

16 161 
16 0 79 
16 376 
16 0 42 
155875 
15 59 62 
16 150 
16 179 
16 330 
16 096 
16 2 10 
15 57 02 
16 082 
16 2 2 7  
16 145 
15 59 05 
16 261 
16 2 10 
16 259 
16 0 39 
16 243 
16 0 2 1  
16 064 
16 2 95 

16 110 
16 061 
16 361 
16 161 
16 3 87 
16 168 
15 69 36 
16 119 
16 083 
16 030 
16 161 
16 103 
16 59 92 
16 165 
15 58 44 
15 69 63 
16 59 59 

15 59 81 

15 69 95 
15 69 15 
16 030 

* 

C ~ B  (Cont nu d )  

Nid I B m f N A  
N A -- 
1670 
42 90 
28 70 
5410 
22 10 
4920 
580 
4470 
4630 
1060 

57 80 
800 
41 60 
3870 
6920 
4360 
51 80 
2390 
20 10 
25 20 
3430 
590 
28 70 
1600 
600 
670 
3330 
2480 
41 00 
27 90 
58 60 
5400 
68 70 
780 

41 30 
39 20 
47 30 
31 30 
4220 
13 10 
690 
2330 
240 
52 10 
2460 
17 70 
480 
1130 
3490 
4480 
13 20 

3 70 
25 30 

0 00 
41 10 

+ 188 + 0 56 
+ 3 35 
+241 
-4 45 
+359 
+378 
+ 5 3 4  - 203 
f366 

-0 47 
+639 + 0 12 
+513 
+319 + 3 62 
-0 33 + 647 
+ 168 
+ 0 86 
+263 
3.318 + 167 
4-297 + 2 73 
+039 + 107 + 0 91 + 144 + 126 
-- 115 
3- 126 
-068 

0 00 

-0 42 
f 4 21 
3. 0 27 + 146 + 031 + 432 
+076 
+591 
i-201 + 0 34 
-266 - 2 70 
4-163 
-376 
4-121 
-381 + 2 46 
+ 0 26 + 0 13 

+ 3 66 - 2 16 



60 RIGHT AllCENBIORS AND NORTH POUR DIBTANCEEI OF THE 8UlY 

h 
4 

M 

H 0 mld 

16 062 

16 125 
16 246 

16 3 or 
16 101 

16 3 83 
16 024 
16 145 
16 065 

16 a75  
16 004 
16 396 
16 9 16 
15 59 73 
16 092 
16 179 
16 068 
16 3 83 
16 103 

16 057 
16 5 72 

16 344 
16 200 
16 230 
15 69 36 
16 205 
16 025 

16 183 
16 205 
I 6  132 
16 838 
16 192 
16 3 86 
16 185 
15 69 85 
16 381 
16 083 
15 88 79 

' 16 229 
16 365 
15 5731 
16 157 

16 252 

16 230 
16 061 
16 69 90 

. 16 064 

(Cont nued ) 

En f N A  

+I61 
-1- 0 06 
+014 
--3 95 

-I 2!6 + 1  
+210 + 0 54 + 0 23 
-662 + 0 87 
+ 480 
4-011 
-298 

-0 16 + 146 
+ 2 06 
-161 
+299 
+I88 + 444 
-111 
-061 
+ 9 6 6  
-294 + 199 + 044 
+ 2 ! N  + 347 + 0 11 

+la 
-171 

+ 202 
-019 
-163 
-360 
+ l o 8  + 0 74 + 2 70 
-119 
-1-312 
-143 
-1- 122 
-078 + 193 
+OM 
- 2 B  + 083 
-1 39 
-1 50 

-2 49 
+062 
f132 
+037 

PO- D~mma~ls 

ntt f I A  

+ O N  

-033 

+ 0 13 
-000 

3.032 

+025 
+ 0 

- 0 01 
+ 026 

-001 

or TEE S m  a 

N P D P m a  
Ob ti 

- 
73392429 
73 86 26 36 
74134226 
74 49 8 66 
75 6 67 74 
75261430 
75434240 
76 21 2306 
77 19 29 87 
78 39 62 82 
79 21 103 
79 41 4990 
80463009 
8 1 7 2 9 8  

81 50 24 76 
82 12 17 14 
83 18 42 44 
8341 821 
84 48 4621 
821118262 
85 34 2046 
86672101 
86202001 
87 6a765 
87294404 
87 52 52 81 
88 18 1096 

9 0 3 6 % 4 3  
90 19 6063 
91 23 1939 

9210 666 
92333321 

03 20 10 18 
9 3 4 3 2 9 1 3  
94 64513 
95161119 
96474082 
97 10 32 26 
97 32 6541 
9839 689 
9 0 2 1 1 0 8  
S9241633 
100 a9 26 18 
200 50 64 18 
101 12 777 
101331602 
101 54 1390 
102 14 6867 
103 66 4269 
104 16 1320 

104 63 33 09 
106 7 078 
106246468 
106422473 

Nonm 

A B f m  

N  A. 

4267 

013 

44 67 

766 

4440 

2514 
1432 

€I 76 
136 

2 1 6 '  

CE#T= 

N P D  
& m  
N A  - 
2690 
2640 
4240 
6060 
0 40 
1540 
4460 
2360 
30 10 
47 20 
190 

6470 
3020 
000 

2460 
1860 
4450 
660 
4920 
3460 
2490 
1090 
1940 
$030 
4110 
64 80 
11 40 

9840 
54 10 
1950 

860 
3150 

1920 
2900 
4360 
750 
4190 
23 00 
58 20 
B70 
1420 
1490 
27 40 
83 40 
g70 
1600 
11 70 
56 40 
41 30 
11 70 

30 60 
1040 
5600 
2610 

Earn 

M BolrRm I 

Oh rr ti 

1843 
A g  8 0 5 2 7  

9 0 5 2 0  
10 0 5 11 
18 0 4 63 
13 0 443 
14 0 433 
la o 4 a2 
17 0 3 88 
20 0 319 
24 0 291 
26 0 1 49 
27 0 1 33 
30 0 041 
31 0 023 

S pt 1 23 6g 46 
2 23 69 27 
5 23 58 28 
6 23 68 8 
02367 6 7  
10 23 68 46 
11 23 56 25 
12 23 66 5 
13 23 65 43 
15 23 66 1 
16 23 64 40 
17 23 64 18 
18 23 58 68 
23 23 52 137 
24 23 61 53 
26 23 61 32 
26 33 51 12 
27 23 50 62 
28 23 60 32 
2g 23 60 19 

Oct 1 23 49 34 
a 23 ra 16 
3 23 48 67 
6 23 48 3 
10 23 46 57 3 
11 23 46 42 
122346274 
15 a3 45 46 
16 23 46 34 
172346214 
20 a3 44 49 
21 23 44 40 
!22 23 44 31 
232344929 
24 23 44 15 7 
25 !23 44 9 
30 23 43 47 
31 23 43 45 

NOT 2 23 43 42 4 
62348476 
7 23 43 51 
82343534 

4 

h e m e ~ o a a  m o  

A B i r m  

Ob ti 

Im 

11114248 

12 2 046 

13 3 44 54 

1311 766 

13294418 

13522489 
13 56 14 26 

14 31 9 76 
1447 I 1 1  

1466 217 



OBSERVED AT THE MADRAS OBSERVATOBT CONPARED WITH THE ThBLEB 61 

. 

r 

RIGHT 

M B I ~ i m  f 

Ob ti 

1843 
N 112344136 

13 23 44 30 
14 23 44 39 
15 23 44 49 
16 23 45 1 
17 23 45 12 5 
182345255 
19 23 45 39 
222346249 
232346422 
24 23 47 0 
25 23 47 18 
262347388 
272347567 
28 23 48 178 

Dec 7 23 91 51 
82352170 
9 23 52 44 2 
10 23 53 1 1  
11 23 53 39 
12 23 54 7 1 
13 23 54 36 
16 23 50 3 
182357 25 
19 23 57 32 
20 23 58 2 
212358323 
22 23 09 2 9 
232359327 
26 0 0326 
27 0 1 20 
2 0 0 2 2  
30 0 2311 
31 0 3 02 

1844 
J 2 0 3575 

3 0 4252 
4 0 4532 
5 0 5207 
6 0 5 468 
7 0 6 1 3 6  
8 0 6397 
9 0 7 63 
10 0 7295 
11 0 7547 
12 0 8183 
13 0 8416 
17 010 86 
18 0 10 29 
19 010479 
20 011 6 4  
21 0 11 24 
22 0 11 419 
23 0 1 1  6 7 8  
24 0 12 13 1 
25 0 12 27 8 
26 0 12 41 9 
27 012550 

C 

ASOBNSIONB AND 

A R from 

Ob r? ti 

15 71012 

15 31 48 43 
15355801 

15024384 
15565769 

16 94217 
16135862 
16 18 1633 

17 14171 
17 6 6 56 

17 19 1840 

17455374 

17591352 
18 3 40 61 
18 8 711 
1817 019 
18 21 2688 

18344633 
18 39 1108 

1848 169 
185,22601 
18565058 
19 11473 
19 5 3751 
I910 097 
19142366 
19184586 
1923 693 
19272881 
19314886 
1936 873 
1 9 ~ 3 2 2 2 4  

20 1 6 4 7 6  
20 6 984 

20 18 6100 
20 23 2 87 
20 27 1429 
20 31 24 95 
20363470 

NOBTH 

A R D ~  

N A 

978 

48 46 
5790 

4401 
5764 

4264 
5913 
1631 

4207 
666 

1869 

5362 

13v8 
40 33 

709 
0 4 3  

2693 

4534 
1101 

147 
2618 
5051 
1446 
3797 
103 
2363 
4574 
733 
2839 
4887 
878 
2210 

6470 
D91 

5100 
3 12 

1443 
24 92 
3460 

. 

POZAR D I E T ~ C C S  

C f N  A 

--- 
-034 

+ 0 03 
--011 

+017 
-015 

$047 
+051 
-002 

+036 
-001 

+ 029 

-012 

+006 
-028 
-002 
+ 024 
fOO6 

$001 
-007 

--022 
$017 
-007 
-027 
-1-046 
+ 006 
-003 
-012 
to40 
-022 
+001 
+O03 
-014 

-006 
+007 

0 00 
+ 025 
+ 0 14 
- 0 03 
-010 

OF 'PEE BUN S 

N P D ~ ~  

Ob rv t 

107 33 1235 
108 52489 
108 21 9 36 
108 36 30 74 
108 51 3261 
109 6 14 33 
109 20 36 63 
109343898 
110142994 
11027 392 
110 39 1363 
110 51 382 
111 2 2 9 ~ ~ 1  
111132736 
111 24 284 

112 40 3466 
112465928 

112 88 1476 
113 31643 
113 7 47 09 
113 11 6228 
11321 1 7 ~ 7  
113261080 
113252632 
113271424 
113273294 
113 27 23u4 
1 1 3 2 6 4 2 1 0  
113 24 797 
113 22 239 
113163501 
11313 684 
113 9 1160 

112596994 
112644273 
112 49 021 

112 36 627 
112 29 187 
112212617 
112132705 
112 6 295 
111561208 

111371183 
110541196 
110422944 
110301933 
110174814 
110 46113 

109 23 68 I? 
109 9 35 67 
108 54 47 86 
108394481 

CENTBE / C  

N P D  
D m  
N A 

I 

890 
2820 
9 70 
33 00 
3400 
16 20 
37 90 
3870 
3160 
480 
15 40 
280 
2590 
2700 
310 

3750 
5700 

1690 
1580 
47 10 
50 90 
1 2 0  
1100 
2660 
1390 
3280 
2340 
4570 
640 
200 
3360 
680 
1220 

5960 
4220 
6730 

620 
030 
2780 
2880 
360 
1240 

1320 
1620 
3010 
2130 
4940 
5150 

5640 
33 90 
6030 
4610 

?ti 4 ~ ~ e d )  

Err f N A  

-346 
3-331 
-I- 0 34 
+ 2 26 + 139 
$ 187 
l- 227 
-028 
+166 
+1,8 
+ 187 
-102 
-266 
-036 
+ 026 

-1 284 
-168 

4- 2 14 
fO37 
C 0 01 - 138 
-237 
+O11 
4-028 
- 0 3 4  
- 0 1 4  
-0 14 
+324 
-257 
+051 
-141 
-004 
+060 

-034 
-053 
- 2 9 1  

-007 
--I57 
-1 163 
+I75 
1-065 
--018 

+ I 3 7  
3-324 
+066 
4-197 
4-126 
-1-337 

- 1 77 
- 177 
+ 2 44 
+I29 

M 

H 8 mid 

16 0 16 
16 205 
16 123 
16 059 
16 121 
16 155 
16 2 63 
16 175 
16 143 
16 2 76 
15 58 50 
15 58 73 
16 231 
16 0 68 
16 L 28 

16 195 
15 69 90 

10 125 

16 065 
16 37 
16 147 
16 106 
16 120 
16 2 10 
15 69 95 
16 265  
16 112 
16 3 88 

16 436 

16 276 
16 281 
I6 275 
16 320 
16 1 15 

10 388 
16 190 

16 180 
16 225 
16 0 70 
16 221 
16 2 10 

16 012 
I8 421 
16 141 
16 302 
36 221 
16 156 

4 



62 BIGHT AEICENflIOWG AND NORTH P O U R  D l S T A N m  OF THE BUN 

C 4  

Ysn 

H B mid 

I 

16 3 27 

16 090  
16 3  12 

16 270 

I6 170 
16 2  46 

16 230 
1 6 3 5 0  
16 091 
16 401 
16 0  72 
I6 2 6  
16 2 00 
16 2S@ 
16 336 
l6 oo 
16 235 
16 137 
16 170  
16 2 10 

16 5046 
16 200 
16 0  48 
10 2 5 0  
16 360 
16 341 
16 267 
16 3 4 7  
16 321 
1s 365 
I6 316 
16 4 16 

I6 252 
18 230 
16 207 
16 190 
18 185 
16 146 
16 3 12 
16 359 
16 163 
16 181 
16 328 
16 186 
16 236 
18 260 
16 2 65 
16 115 

n i n d j  

Er f N A  

+ 1 08 
+O52 - 148 

+ 432 + O 36 
+ 1 2 5  

+ 1 85 
4-687 
+ 0 26 
+ 1 5 7  + 138 
+ 3 4 3  
+ 092 
+ 2 4 4  
+ 3 2 2  
4 0 1 2  
3-305  + 130 
f 2 4 4  
+ 0 8 8  + 161 
f 0  76 + 109 
+ 2 0 7  + 3 47 + 117 
3-348 

+ 4 27 
+ 191 
+ 0 2 0  
+ 2 8 4  

-070 
+ 1 7 1  + 0  62 
+ I 2 7  
$ 0 3 1  
+ 4 2 4  + 262 
+ 3 5 7  + 028 
+ 2 0 9  
-030 
+ 082 + 064 + 105 
+ I 2 6  
-1 2 12 
-072 
+ 2 74 
+ 178 
+ 2 36 
+ 128 -- 0  16 
+ 188 + 187 

&ram Beogweroas AXD NOBTR PO- DIBTUCEB OX TKE S m  C ~ E E  /C 

N P D h m  

Ob rrtl  

108 24 20 52 
108 8 3 6 9 8  
107 52 3536 

108 45 848 
106 9  45 34 
105513655 

104 55 32 05 

~ m s ~ r r n m  r 
Obrar tl 

- 
1844 m 

Jm 28 0 13 7 B 
29 0 1 3 1 8 6  
30 0  13 20 1  

Feb 3 0  14 3 0  
6 0 1 4 1 5 3  . 
6 0 14 201 
7 0 1 4 2 4 2  
9  0 14 30 

N P D  
from 
N A 

21 60 
3750 
3390 

1280 
45 70 
3680 

3390 

A B ~  m 

N A 

43 44 
6143 
6059 

1886 
2401 
2626 
2602 

A B ~  m 

Ob ti 

m 

20 39 43 70 
2 0 4 3 5 1 2 8  
20 47 5854 

21 4 1858 
2 1 1 2 2 4 1 4  
21 16 2541 
2 1 2 0 2 6 1 4  

2220 
65 80 
1490 
20 30 
1220 
51 10 
1740 
3150 
3400 
2520 
6 60 

3560 
5550 
590 
7  30 

59 90 
4420 
20 60 
4960 
1140 

28 40 
35 10 
3770 
3490 

1370 
6600 
34 10 
850 

3980 
730 

3250 
5530 
16 20 
3580 
53 90 
11 40 
28 50 
4560 
320 

2160 
4100 
2 00 

2500 
60 30 
18 00 
48 20 
23 20 

100 

ET f N  A 

- 0  26 
+O16 
+ 0 06 

+ 0 2 8  
- 0 1 3  
-0 16 
-022  

10 0 14 308 
11 0 14 32 
12 0 1 4 3 2 2  
13 0  14 32 
14 0 1 4 3 0 0  
15 0 14 280 
16 0 14 250 
17 0 1 4 2 1 5  
18 0 1 4 1 7 2  
19 0 1 4 1 2 6  
20 0  14 6 6  
21 0 1 4  0 2  
22 0 1 3 6 3 5  
23 0 13 46 
24 0 13 57 0 
20 0 1 3 2 8 2  
26 0  13 18 8 
27 0 13 8 7  
28 0 12 57 Q 
29 0 12 46 6  

Mar 1  0  12 34 7 
2 0 12 226 
3  0 12 10 
4 0 1 1 5 6 3  
5 0 1 1 4 2 4  
6 0 1 1 2 8 2  
7 0  11 14 
8 0  10 68 9  
9 0 10 44 

10 o i o a s o  
11 0 1 O l l O  
12 0 0 66 7 
13 0  9 392 
14 0  9 223 
15 0 9 6 2  
18 0 8 47 8 
17 0 8 3 0 7  
18 0 8 1 3 1  
10 0 7 65 
20 0 7 3 7 2  
21 0 7 1 8 9  
2 2 0 7 1  
93 0 6 4 2 7  
!U 0  6 2 4 4  
26 0 6  6 
26 0 3 4 7 3  
27 0 6 2 8 7  
28 0 6 10 
28 0  4 5 1 8 -  

2284 

1690 

798 
239 

6609 
4907 
4133 
3280 
23 78 
1398 
351  

40 60 
2820 
15 18 

47 38 
32 62 

17 34 
154 

2841 
I121 
3354 

17 01 

s o t i  
1057 
53 82 
9978 
1948 
5805 
38 20 
1726 
5611 

1336 
6177 

828 
4639 

246 
4046 

5643 

21 32 2241 

2 1 4 0 1 6 8 9  

2 1 4 8  776 
21 52 236 
21 5 5 5 6 8 4  
2 1 5 9 4 8 9 0  
22 3 4 1 3 1  
22 7 3 3 0 8  
22 11 23 75 
2 2 1 6 1 3 9 1  
2 2 1 9  373  

22 26 40 34 
' 2 2 3 0 2 8 0 8  

22 34 15 12 

22 41 47 30 
22 45 3275 

22 49 1708 
22 53 161 

23 0 2 8 3 5  
23 4 1 0 9 6  
23 7 3 8 3 3  

23 15 I700 

2 3 2 2 3 9 1 8  
2 3 2 6 1 9 3 8  
23 20 8973 
23 33 3978 
23 37 1944 
23 40 5879 
23 44 37 93 
2 3 4 8 1 7 3 6  
2 3 6 1 6 8 1 7  

2 3 6 9 1 3 2 5  
0  2 6 1 5 6  

0 1 0  830 
0 1 3 4 6 5 0  

0 2 1  237 
- 0 2 4 4 0 3 6  

0 8 1 5 6 3 1  

+ 043  

+OOl 

104 36 1693 
104 16 5565 
103571333  
103 37 1892 

+O23 + 003  
+ 0 2 5  
$ 0 0 8  
+ 0 0 2  
-010  
+ 003 
+007 
-022 

+ 0  26 
+ O l 2  + 0  06 

+ 0 08 - O 13 

+ 0 26 
-007 

+OOg 
+ a 2 6  
+ 0 2 1  

+ 0 01 

-013 
+ 0 1 Q  
+ 0  09 

0  00 + 0 04 
+ 016 + 0 27 
-011 
-006  

+ 0 1 1  
i - 0 2 1  

- 0 0 2  
-011 

+ O 0 0  
+ O O B  

+O12 

10317 877 
102 56 50 18 
102 36 1498 
109152828  
101543388  
101332125  
101 12 4  20 
I 0 0 5 0 3 3 0 6  
100286461  
100 7 429 
99 45 6 56 
99 22 68 81 
99 0 4 2 1 3  
98 38 17 13 
g8 111 4843 
97 63 792 

97 30 22 13 
97 7  33 19 
9 6 4 4 3 7 6 0  
9 6 2 1 3 2 0 6  

9 5 3 5 1 4 4 0  
9 5 1 1 5 4 2 9  
94 48 93 48 
9 4 2 5  723 
94 1  3909 
9 3 3 8  306 
93 14 29 88 
9 2 6 0 6 1 7 3  
D2 27 16 92 
02 3 3 3 5 1  
91 39 5420 
01 26 10 58 
90 62 27 86 
DO 28 436 
90 6 194 
89 41 I038 
8 9 1 7 4 1 7 2  
80 53 59 26 
88 30 23 22 
88 6  47 94 
87 43 16 72 
87 19 48 36 
86 6b 21 32 
86 32 59 38 

- - 



OBSERVED AT TBE MADRAS OBSERVATORY COMPARED WITH THE TABLEN 63 

r 
RIGHT 

M a 1 1 8 1  Tim f 

Ob rv ti 

1844 
Mar 30 0 4 33 4 

31 0 4147 

Apni 1 0 3 57 
2 0 338 
3 0 3 2 0  
4 0 3 23 
6 0 245 
8 0 227 
7 0 210 
8 0 152 
9 0 136 
10 0 1 188 
11 0 1 24 
13 0 0 31 
14 0 0 15 6 
1 6 0 0 1  
15 23 59 45 9 
16 23 69 32 
17 23 69 178 
18 23 59 43 
19 23 58 51 4 
20 23 58 38 8 
212358266 
22 23 58 14 
232358 38 
232357526 
25 23 57 42 2 
262357323 
27 23 57 22 9 
28 23 67 14 0 
29 23 67 5 6 
30 23 66 576 

M y 1  23 56 50 2 
22356433 
323 6372 
5 2 3  6 2 6 1  
6 23 ~6 22 
9 2 3 5 6 1 1 6  
10 23 56 9 3 
11 23 56 8 
12 23 56 6 7 
13 23 56 8 3 
152356 73 
162356 84 
17 23 56 10 3 
18 23 56 Id 
19 23 56 I6 
212356232 
22 23 56 27 7 
23 23 56 33 
24 23 56 38 2 
26 23 56 44 
27 23 56 58 
29 23 57 12 6 
SO 23 57 21 
31 23 57 298 

Asocws~o~s AND 

A R Prom 

Ob rr i 

0 36 34 60 
0 3 9 1 2 8 4  

0534688 

1 16 41 48 
1 19 2155 

1 30 2421 

1 37 47 67 

1 45 1248 
1 4 8  5568 
1 52 39 17 
1 56 23 05 
2 0 737 

2 73761 
2112291 
2 16 902 
2186667 
2 22 42 86 
2 26 30 43 
2 30 1854 
2 34 707 

2 37 56 18 
2414591 
2453636 
2531836 

3 8 007 
3 12 4428 

3 20 3478 
3 24 30 99 
3322508 
3362277 
3 40 21 22 

3562026 
4 0 21 37 

4 8 24 90 

4 28 42 29 

4 36 6263 

LAB DIBTILNOEB 

Err IN A 

--- 
- 0  03 
-030 

+009 

+ 0 18 + 031 
+ 0 16 
+ 0 22 
+ 023 
3-019 + 0 08 
3 0 07 
+005 

-023 
+009 
+010 
+O05 - 0 05 - 0 03 - 0 04 + 003 
+ 0 08 
fO05 
-015  
+O07 

-017 
-004 

-0 07 
-0 13 
-020 
-001 - 0 03 
fOll + 0 10 
+ 0 27 

+ 0 30 
-002 

NORTII P 

A I l f l . c n  

N A 

34 47 
1254 

4597 

41 66 
2186 

24 37 

47 79 

12 71 
5577 
39 25 
23 12 
742 

3738 
2300 
912 
5572 
42 81 
30 40 
1850 
7 10 

56 26 
4596 
3621 
1843 

4990 
4424 

34 71 
30 86 
2488 
2276 
21 19 

2037 
21 47 

25 17 

42 69 

5261 

OF THE SUN 8 

N P D ~ ~  

Ob ti 

86 94019 
86 46 24 91 

85 23 1821 
85 0 12 20 
84 37 16 14 
84 14 20 63 
83513521 
83 28 53 94 
83 6 18 30 

82213267 
81 91761 
81371371 
80533089 
80 31 60 17 
80 10 18 70 
79 49 0 60 
79 27 49 16 
79 6 6126 
7846 462 
78 25 28 62 
78 4 59 66 
77 44 4523 
77 24 43 07 
77 4 62 85 
76 45 1688 
76 25 62 77 
76 64279 
75 47 44 16 
75 20 3 96 
76 10 37 86 
74 52 20 80 

74 34 23 05 
74163781 
73 59 1464 
7325 421 
73 8 23 43 
72 20 7 87 
72 4 35 45 
71492789 
71342628 
71 19 6641 
70 51 37 83 
70 37 57 83 
70 24 38 57 
70114137 
69 69 2 53 
69 34 43 97 
69 23 8 32 
69 11 5263 
69 05869 
68 60 2624 
68 30 30 46 
68116924 
68 3 1562 
67 54 57 37 

CENTCB f c  

N P D  
h m  
N A 

4200 
29 00 

19 80 
15 60 
1360 
22 30 
3600 
5490 
2040 

3260 
1990 
1520 
3090 
52 10 
22 50 ' 

2 70 
53 10 
5380 
520 
27 70 
180 
4760 
46 60 
65 90 
19 10 
5540 
4490 
4830 
5 70 
3740 
23 80 

25 00 
4160 
1360 
540 
26 80 
8 60 
37 70 
2470 
3000 
5380 
38 30 
6950 
40 40 
4130 
2 30 
46 10 
930 
63 70 
5960 
27 10 
28 00 
6800 
16 80 
58 60 

C d )  

Err I N A  

- 
I 

+261 
+ 409 

+ 169 
+ 3 40 
- 154 
+ 177 
+079 
+ 0 96 + 2 10 
+093 
4-229 
+I49 
+001 + 193 + 3 80 
f 2 20 + 396 
+ 266 
-I-068 
-0 92 
+214 + 2 37 + 2 43 + 3 05 + 222 + 263 
$211 + 4 14 + 174 
-046 + 3 00 
+ 195 
4-379 
-1 04 
+1l9 + 2 37 + 0 73 + 2 25 
-319 
$372 
-1161 + 0 47 
$- 167 + 1 83 
-007 
-- 0 23 + 2 13 + 0 98 
4- 107 
+001 
+ 0 86 - 2 46 
-124 + 118 
+ 123 

M an 

H B mid 

16 278 
16 2 30 

16 365 
16 150 
16 121 
16 2 19 
16 126 
16 108 
15 5921 
16 3 99 
16 004 
16 201 
16 0 10 

16 125 

16 163 
16 321 
16 055 
16 3 74 
16 0 52 
16 3 26 
16 5 45 
16 166 
16 140 
16 2 78 
16 341 
16 190 
16 067 
16 206 
16 3 02 

16 2 63 
16 2 84 
16 150 
15 5867 
15 59 87 
16 207 
15 59 07 
16 0 32 
16 108 
16 3 31 
16 2 46 
16 128 
16 119 
16 159 
16 135 
16 4 67 
16 168 
16 0 82 
16 319 

16 103 
16 294 
16 381 
15 69 23 



L 

RIGHT 

M LI~oluTlm f 

Ob ti 

1844 m 

J 1 23 57 38 7 
2 23 57 48 
3 23 57 58 
4 93 8 82 
6 23 68 19 
62368205 
72368406 
82358621 
02369 39 
11 23 Q 28 
122350404 
132359532 
15 0 0 56 
16 0 0186 
18 0 0443 
10 0 0573 
20 0 1 11 
22 0 1 37 
26 0 2 14 8 
26 0 2 28 
27 0 2 399 
28 0 2520 
20 0 3 41 

J l y  1 0  3 2 7 4  
3 0 3 602 
4 0 4 09 
5 0 4112 
8 0 422 
8 0 441 
9 0 450 
1 1 0 6 7  
14 0 5 2 8  
15 0 5 358 
IS 0 5417 
2 1 0 6 4  
23 0 6 66 
25 0 8110 
27 0 6112 
28 0 610 
29 0 6 88 
d o 0 8 6  

A 1 0 6 2  
2 0 557 
3 0 5 522 
4 0 5470 
5 0 5417 
8 0 5 36 1 
7 0 528 

M 
l3 

- 
16 068 
15 67 08 
16 307 
16 287 
16 427 
I6 3 43 
16 107 
I6 068 
16 385 
I6 127 
16 2 70 
16 417 
10 3 58 
16 002 
16 287 
16 334 
16 062 
16 8 1 

16 132 
I6 091 
10 287 
10 385 

I 6  429 
16 SO1 
16 057 
16 029 
16 16 
15 50 22 
16 143 

16 427 

16 59 78 
lC 232 
16 2 10 
16 232 
10 390 
1t' 322 
16 301 

10 095 

16 042 
1 S 6  
16 12 
15 995 
I6 226 
16 033 
15 58 32 
16 ~8 86 
15 50 73 
16 124 
16 839 
1G 239 
16 69 1 

3 

baglrero~os ARD 

A E C O ~  

Ob ntl 

m 

4 40 58 09 

4 63 1733 

5 13181 
5 53938 
6 94779 
5135606 

5262251 
6303163 
5344056 
5386030 
647 go9 
5511867 

6 I6 15 84 

6 24 34 05 
6284282 
6 3 2 5 1 3 9  

6 4 1  709 
6 49 2396 
6533123 
6573803 

7 38 2860 
7423003 

8 65623 
8182942 
8282270 

8341336 

8 53 3061 
8573003 
8 12206 
9 6 1204 

or THE Sums 

N P D f i m  

Ob n tl 

6747 089 
67 30 29 72 
87 32 22 57 

67 19 15 82 
67 13 1806 
67 7 4507 

66 57 4956 
66 49 3293 
66 45 67 14 
66426077 
66 40 854 
66 37 4640 
06 34 2732 
66 33 22 79 
66 32 4642 
66 33 38 59 
66 35 36 27 
06 37 27 10 
66304168 
60421689 
86 45 24 84 

60624159 
67 1 3643 
67 6 4266 
6712 836 
67 18 886 

67 37 66 6 
67631127 
68185443 
68281410 
68 37 63 6 
69 31 3962 
69 44 2869 
70 20 61 83 
70 47 29 60 
71 11666 
71 16 17 33 
71 29 43 g6 

71 58 2326 
72143417 
72301186 
73 46 4 60 
73 21314 
73 18 380 
73 35 1671 
73 62 13 33 
74 9 3040 
74 26 56 86 
74443979 
7 2364 
75205041 
76 30 16 91 
76 16 6011 
6 36 56 44 

NO~TH 

A B ~  m 

N A 

68 23 

1739 

3193 
3068 
4772 
6603 

2236 
8152 
4083 
5026 
938 
1899 

16 02 

34 18 
4300 
5163 

884 
2383 
3221 
3828 

2869 
3117 

3527 
2947 
2258 

1326 

3944 
3090 
2177 
1206 

8 0 5 207 
9 0 513 
1 0 0 5 4  
11 0 4 66 
12 0 446 
13 0 4 36 
14 0 4247 
1 6 0 4 2  
17 0 3499 

Po= D ~ e ~ m a s e  

Err IN A 

+ 0 14 

+ 006 
+012 
+030 
-007 
-003 

-015 
-011 
+027 
-004 
3-027 
+03a 

+ 0 18 
+ 0 13 
+018 
t- 0 24 

+026 
-013 
-002 
+025  

+O00 
+024 

+OM 
+005 
-012 

-010 

-007 
-003 
-029 
+Om 

C e m m  

N P D  
f m  
N A 

330 
31 20 
22 50 

15 80 
18 10 
44 30 

4900 
31 10 
58 80 
5110 
810 
4060 
27 00 
22 90 
4360 
3030 
38 60 
27 80 
4140 
1060 
2250 

4120 
97 10 
41 20 
910 
000 

58 00 
1230 
61460 
1360 
64 40 
40 40 
2820 
62 60 
26 00 
1270 
17 20 
40 40 

21 10 
3810 
1240 
4 00 
1260 
3760 
1890 
16 30 
20 30 
7 70 
4110 
3920 
5150 
18 00 
5170 
68 20 

(CO h d j 

Err r N A  

+241 
+ 148 - 0 07 
- 0 02 
+ 204 
-0 77 

-056 - 1 83 + 180 
fO33 
-044 
+ 420 -- 0 32 + 0 11 - 182 + 071 
t 3 23 + 0 44 
-028 
-i-271 
- 2  34 

--039 
+ 067 - 135 
+074 
-296 

t 144 
+ l o 3  
+017 
9-088 
$ 0 R4 
+ 0 88 
-0 98 
+ 0 77 - 2 70 
-295 
-0 13 -- 3 68 

- 116 
$ 3 0 3  
+ 0 7 4  - 0 60 
-084 - 045 
+ 2 I9 
+ 297 - 1 10 
+ 0 84 
+131 
+ 2 7 6  
3.109 
f 1 09 
+ 159 
+ 176 

+Oil I 
3.023 

-0 38 

9 12 5073 

g 3  3385 

9464868 

5094 

3408 

4830 
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RIQET Asoe~szom AND Nonrx POLAR DISTANCES 03 TEE SUN S CENTER f C nh?Z~ d J 

M m 3 1  T m  ! N P D R m  

N v  1 2 3 4 3 4 2  
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OBSERVED AT THE MADRAS OBSEBVATOEY COMPARED WITH THE TABLES 67 

R r ~ m  A B O ~ B I O N B  AND NORTH POUR DIBTAWOEB O+ TEE SUN B CE 

N P D f  m 



68 RlaXT ASCENBIONB AND NORTH POLAR DISTANCES OF THE SUN 
. .- 

k 

M a n  

H S mid 

16 7 37 
16 7  78 
16 666  
16 4 43 
16 4 72 
16 338 
16 2 17 
l b  292 
16 306 
16 267 
16 202 
16 3 41 
15 59 27 
16 386  
16 106 
16 5 08 
16 263 
16 492 
16 383 
16 252 

16 G 0 
16 493 
16 868 
16 352 

16 398 
16 687 
16 068 
16 197 
10 377 
16 142 
15 6996 
16 589 
16 101 
16 4 70 
16 168 
16 1  u0 
16 3 92 
16 3 65 
16 354 
16 198 
16 405 
16 112 
15 59 96 
16 347  
16 084 

16 292 
15 59 68 
16 59 33 
15 69 70 
16 084  
16 267 

16 093 
16 470 
16 2 18 
16 3 0 1  

OF TIIEI SUN B 

N P D ~ ~  

Ob IV ti 

L -  

8 3 1 1 5 0 1 2  
82 48 16 62 
8 2 2 6 5 8 9 1  
82 4 4 2 6 4  
81 42 35 73 
8 1 2 0 3 9 2 1  
80 58 45 22 
8 0 3 7  646 
80 15 34 82 
7 9 5 4 1 2 7 1  
7 9 3 3  174 
7 9 1 2 5 9 8  
7 8 5 1  1257 
78 30 30 97 
7810  225 
77 49 46 56 
7 7 2 9 4 2 6 1  
77 9  51 71 
76 50 1123 
763044.67 

7 5 5 2 3 0 1 1  

RIGHT 

111 S l a r T m  f 

0l1 em ti 

1849 
Apt117 0 2 1 3 9  

8 0 1 5 6 5  
9 0  1 398  

10 0  1  234  
11 0  1 6 8  
12 0 0 5 1 1  
13 0 0 3 5 0  
14 0  0 1 9 5  
1 5 0 0 4 4  
15 23 59 49 5 
16 23 59 34 8 
17 23 59 20 7 
1 8 2 3 5 9  7 3  
19 23 58 54 2  
20 23 58 40 9  
2 1 2 3 5 8 2 8 1  
2 2 2 3 5 8 1 6 4  
232358 5 1  
24 23 57 54 2 
25 23 57 43 4 
26 23 57 333 
27 23 57 23 9  

75 33 43 48 
7 5 L 5  864 
74 t ~ 6  53 78 

74 38 51 14 
7 4 2 1  354 
74 33533  
7 3 1 2 3 0 1 0  
72 56 4 83 

72 8 2 1 9 2  
71 53 882 
7 1 3 8  879 
71 23 2981 
71 9 462 
7 0 5 6  459 
70 41 2259 
70 27 67 52 
70 14 82 34 
70 2 13 17 
69 49 45 90 
69 37 4380 
6 9 2 6  217 
69 14 4242 
69 3 3886 

68 42 4656 
6 8 3 2 8 4 5 0  
68 23 21 82 
6 8 1 4 1 3 3 8  
68 5 25 32 
67 57 0 23 

67 49 3 25 
67 41 23 20 
67 34 10 31 
67 27 16 $6 

NOETH 

A B f  m 

N A  

4954 
2899 

867 
4858 
2875 
920 

4993 
3098 
1233 
64 03 
36 07 
18 49 

127 
44 47 
28 08 
1213 
5660 
4156 
27 00 
12 95 
59 39 
46 35 

ABOBNBIONE AND 

A E i f m  

Ob H 

--- 
1  3 4 9 6 5  
1 7 2 8 7 3  
1 11 868 
1 14 4856 
1 1 8 2 8 5 3  
1 2 2  944 
1 2 5 4 9 8 3  
1 2 9 3 0 7 3  
1 3 3 1 2 2 5  
1  36 53 87 
1 40 35 69 
1  44 18 02 
1 4 8  120 
1  51 4454 
1 55 27 77 
1 5 9 1 1 5 7  
2 2 5 6 3 0  
2  6 4 1 5 3  
2 10 27 10 
2 14 12 87 
2 17 59 32 
2 21 46 31 

28 23 57 14 8 
2 9 2 3 5 7  8 3  
30 23 56 58 3 

My 1 2 3 6 6 5 1 0  
2 23 66 44 0  
3 2 3 5 6 3 8 1  
6  23 56 23 
7  23 56 19 
9 23 66 12 

10 23 56 102 
11 23 56 86 
12 23 56 7 
1 3 2 3 6 6  7 
14 23 56 6  
15 23 66 6 9  
1 6 2 3 5 6  8 1  
1 7 2 3 6 6  9 6  
I 8 2 3 3 6 1 1 9  
1 9 2 3 5 6 1 4 6  
20 23 56 17 4  
21 23 86 21 2 
22 23 36 25 5 
2 3 2 3 5 6 3 0 2  
2 4 2 3 5 6 3 5 6  
2 5 2 3 5 6 4 1 4  
2 6 2 3 5 6 4 7 7  
27 23 56 546 
28 23 57 2 
29 23 57 9 7 
30 23 57 17 7 
3 1 2 3 5 7 2 6 4  

] ~ n s e  l . 2397958  
2 2 3 8 7 4 6 1  
3 2 3 5 7 6 4 8  
4 2 3 6 8  6 0  

CENT- ( C  

N P D  
f i m  
N A 

4930 
19-b0 
5720 
4250 
35 80 
3740 
47 80 
730 

36 10 
1470 
320 
220 

1190 
3250 
440 

47 90 
4340 
61 10 
1140 
4440 

3060 
33 86 
2191 
10 50 

5966 
49 38 
39.65 

47 3 
4234 

27 13 
2474 
2286 
2153 
2076 
20 52 
20 82 
21 67 
2303 
2493 
2735 
3026 
3369 

41 97 
46 80 
5206 

577? 
386 

1036 
1719 

2 25 33 78 
2 2 9 2 1 8 2  
2 33 10 3 1  

2 3 6 5 9 6 6  
2 40 49 22 
2 4 4 3 9 8 1  

3 11 4760 
3 15 4662 

3 31 27 16 
3 3 5 2 4 8 1  
3 3 9 2 2 8 9  
3 4 3 2 1 7 1  
3 4 7 2 1 1 1  
3 51 20 40 
3  55 20 76 
3 69 21 68 
4  32296 
4  7 2 4 9 0  
4 1 1 2 7 2 4  
4 1 6 3 0 2 1  

. 4 19 3373 

4 27 4183 
4 31 46 55 
4 3 6 5 1 8 4  

4 3 0 5 7 7 9  
4 4 4  358 
4 4 8  983  
4 5 2 : 1 6 6 4  

nt nu d )  

En f N A  

-082 + 298 
- 1 7 1  
-014 
f 0  07 
- 1 8 1  + 258 
+ 0 8 4  + 128 
k 1 9 9  

+ I d 6  
- 3 3 8  
-067  + 163 
+ 2 1 6  + 134 
4-089 
- 0 6 1  
+ 017 
-027 

+ 0 4 9  
44 30 
1200 
54 30 

51 60 
370 

3130 
3040 

3 20 

2000 
780 
880 

2840 
670 
420 

2100 
5750 
63 70 
10 20 
46 90 
44 30 
250 

41 80 
4230 

48 60 
3450 
2360 
1320 
2640 
2  40 

130 
23 40 
8  90 

17 90 

I- 0  08 
+ 0 0 9  
4- O 19 

0  00 + 0  16 
-016 

- 0  07 
-028 

-0  03 
-007 
-003 
- 0 1 8  
-035 
-I- 0  12 + 0  06 
+ 0 09 
+ 0 0 7  
+ 0 0 3  
3-011  
+O05 
- 0  04 

Jr 0 14 
-$- 0 25 
+ 0 2 2  

- 0 0 2  
+ 0 2 8  
+ 0 5 3  
+ 0 5 5  

POLAR D I B T ~ U B S  

Err fN A 

- 0 1 1  
+ 0 2 6  + 009 + 0  02 
+ 0 2 2  
-024 
+ 0 1 0  
+ 0 2 5  
-1-008 + 0  16 + 0  38 + O 47 
-1-007 
-0  07 + 0  31 
+ 0 5 6  
+ 0 3 0  
+DO3 - 0 10 + 0  08 
-I- 0 07 

I- 004 + 082 
+ 3 3 6  
j O u2 

-I- 036  
+016  
-403 
f O 3 0  - 163 

-1-308 
-102 
+ 0 0 1  - 141 
f - 208  
-039 
-109 
-0  02 
3- 136 
--297 
-t. 100 
f 0  45 
+ 0 3 3  
-062 
-k 2 44 

-k 2 04 
0  00 

+ 0  78 
-018 
+ 1 08 + 2 17 

- 195 
4- 0 20 - 1 4 1  + 0 94 

: 



OBSERVED AT THE MADRAO OBSERVATORY COMPARED WITH THE TABLES 69 

RIGHT ASOENSI~NS NSD NOBTH f OLAB DISTANOES OF THE s a ~  e C ~ T E R  f C&lut!d) 

M 8 1 T 1 m P  A R k m  A R b m  N P D fmm 
E I N A  

-- 
6 3 2 0 5 1 4 9  5060 -089 
6 7 1 4 4 6 4 6  4700 +064  

7 2 3 5 8 3 7 8  6 4 3 9 2 8  3964 4-036 6 7 9 7 7 2  750 - 0 2  
67 3  5210 5190 - 020 
66 58 5952 0 50 + 098 
66 50 3221 3050 - 171 
66 46 51 27 52 30 + 103 
66 43 3821 38 40 i 0  19 

16 0 0 1 4 7  0 3 7 4 8 9 2  4939 $ 0 4 7  66 38 26 65 24 60 -2  05 
17 0 0 2 7 4  6 4 1 5 8 2 6  5872 $ 0 4 7  66 36 26 16 2480 -036 
18 0 0 4 0 4  - 5 4 6  781 8 1 3  + 0 3 2  66 34 48 39 49 60 I 121 
19 0  0 5 3 0  6 5 0 1 7 0 7  1757 + 0 5 0  66 33 3d 15 3920 + 105 
20 0 1 6 2  6642686 2703 + 0 1 7  66 32 53 80 63 60 - 0  20 
24 0 1 58 

. 
66 33 59 15 5040 + 025 
06 35 17 46 1780 + 0  34 

26 0  2 23 66 37 0 16 100 + 0 84 
28 0 2 4 7 9  6 2 7 4 1 1 7  4139 3.022 

66 44 36 33 3840 + 2 01 
66 47 69 88 59 90 + 0  02 

Jly 1 0  3 2 4  66 51 46 12 4090 -022  
2 0 3 3 6 6  6 4 4 1 5 1 8  1540 + 0 2 2  66 55 66 49 6620 -- 0 2 9  
3 0 3 466 6  48 2291 2331 + 040 67 0  3023 30 70 f 0 47 
4  0 3 5 8 0  6 5 2 3 0 8 3  3095 + O 1 2  67 5  31 40 2930 - 2  19 
5 0  4 8 7  6 6 6 3 8 1 7  3826 +009 6 7 1 0 9 4 2 1  5180 -241 
6 0 4 1 9 2  7  0 4 5 0 9  4524 + 0 1 5  67 16 36 33 38 10 + 177 
7  0 4 2 9 3  7 4 5 1 8 4  5188 + 0 0 4  67 22 45 64 48 10 4 2 46 
8 0 4  389 7  8 799 5812 + 0 1 3  6 7 2 9 2 2 8 0  2140 - 0 4 0  

11 0  5 5 4 .  7 2 1 1 4 4 0  1437 -003 
12 0 5 132 
13 0  5 2 0 7  
14 0  5 28 
16 0  5 3 4  
16 0  5  40 
17 0  5 46 
18 0 5 5 0 3  
20 0 5 59 
21 0 6  1 6  
22 0 6 4 6  
2 3 0 6 7  
2 4 0 6 9  
25 0 6  9 7  
26 0 6 10 
27 0 6 1 0 0  
29 0  6 7 9  
30 0 6 60 
31 0 6 4 1  

Aug 1  0  6 13  
2 0 6 5 7 4  
3 0  6 5 3 1  
4 0 5 4 8  
5  0  5 4 2 7  
6 0  5 3 7  
8 0 6 2 3  
9 0  5 1 5 0  
I2 0  4 4 8 1  
13 0  4 3 8 1  
14 0  4 28 

7  25 1866 
7 2 9 2 2 8 1  

7 4 9 3 5 4 0  

8 1  3635 
8 6 3 6 8 8  

8 1 7 3 0 6 3  

8 2 5 2 4 1 2  
8 33 1507 
8 37 980 
8 41 439 

8 44 5800 
8 4 8 6 0 7 8  
8 5 2 4 3 0 2  

9 0 2 5 6 7  

9 1 6 4 4 1 1  
9 2 7  673 
9 3 0 6 3 2 2  

1889 
2294 

5550 

3682 
3612 

3067 

2420 
1641 
1014 
427 

5782 
5076 
4311 

2699 

4449 
7 0 8  

5345 

+023 
+ 0 1 3  

+OlS 

+ 047 
$024 

4 0 0 4  

+ 0 0 8  + 034 
+ 034 
-012 

-018 
-002 
+ 0 0 9  

-1-032 

f 0 3 8  
3.035 
+ 0 2 3  

67 59 28 94 
68 7 53 04 
6 8 1 6 4 6 7 4  
68 26 100 
68353535  
68 45 31  33 
68 55 4862 
6 9 1 7 2 9 1 4  
69 28 52 87 
60 40 35 70 
68 52 35 51 
70 5 111 
7 0 1 7 4 3 2 5  
70 30 4720 
7 0 4 4  691 
7 1 1 1 6 4 3 2  
7 1 2 6 1 2 0 5  

71 56 43 78 
72 10 58 92 
72 26 25 74 
72 42 17 64 

73 14 41 13 
73 48 15 34 
74 3 25354 
7 4 5 8 2 0 7 1  
76 18 2791 
76 34 50 78 

2650 
54 80 
4060 
58 50 
3330 
30 00 
4840 
2900 
50 80 
3330 
3630 
5970 
4290 
4600 
860 

5090 
1010 

4350 
5700 
27 80 
15 90 

41 00 
12 90 . 

21 80 
1880 
270D 
49 20 

--2 44 
+ 1 76 
- - I14 - 2 50 
-205 - 133 
-022  
-014 
- 2  07 - 2 40 
+ 0  79 
-141 
-035 - 120 
-1-169 
-342 
-196 

- 0  28 
t- 192 + 2 06 
-- 164 

+ 0 77 - 2 44 
-0 74 
-191 
-091  - 158 

16 2 27 
16 108 

16 432: 
I6 2 06 
16 2 03 
15 57 89 
16 2 12 
16 3 97 
16 017 
16 274 
I 6  139 
16 186  
16 2 03 
15 59 50 
15 58 91 

16 192 
16 3 68 
16 4 56 
16 2 5 6  

16 0 88 
15 8951 
15 58 76 
16 4 48 
16 306 



70 RIQBT ASCENBION6 AND NOBTH POLAR DISTANCES OF TEE SUN 

R ~ Q H T  ABOENBIONS BND NORTH PO- D I S T ~ O E B  OF THE SUN 0 CENTEX (c0121 n ~ d )  

Oct 1 23 49 24 



OBSERVED AT THE MADRAS OBBERVATOBT COMPARED WITH THE PABLES 71 

P lr 

M 

H 8 m d  

I I 

15 59-69 
16 663 
16 2 01 

16 4 32 
16 4 16 
16 374 
16 8 10 
16 5 29 
16 472 
16 3 14 

16 192 
16 3 18 

16 407 
16 601 
16 501 
16 503 
16 7 83 
16 364 
16 301 
16 6 34 
16 099 
16 523 

16 002 

16 647 

16 354 

16 177 
16 053 
16 3 16 
16 058 

16 3 14 
16 4 74 

16 593 
16 125 
16 638 
16 5 52 

16 7 94 
16 685 
16 863 
16 694 
16 899 
16 538 
16 427 
16 6 57 
16 763 
16 106 

Po- D srarpom 

Err I N A  

+012 
4-009 

+ 0 08 
-013 + 0 07 
-006 
+ 0 35 - 008 
0 00 

-009 
-039 

+ 0 12 
-020 + 0 08 
+ 0 03 
+004 
-0 27 
+ 0 02 
-027 
-115 
-017 
-017 

-015 
+ 0 06 
+ 0 16 
+007 

+ 0 13 

-020 

- 0 13 
-010 
-019 
+ 0 03 

+007 
-010 
4-021 
+025 

+006 
-001 
-016 
+O22 

-011 
fO32 
-014 

NORTH 

A. R fmm 

N A 

2473 
1958 

15 23 
1167 
8 91 
697 
5 84 
563 
6 03 
737 
962 

40 17 
4824 
57 16 
28 95 
4122 
8 18 
2285 
3828 
6147 
1141 
2906 

704 
28 40 
5030 
5896 

46 89 

148 

30 88 

1029 
232 
27 96 

3104 
5440 

142 
2270 

344 
2290 
4173 
6990 

3424 
SO37 

6 7 9  

R I Q ~  

M an Solar Tim f 

Obs rv h n. 

1846 
Oct 29 23 43 48 

302343452 
31 23 43 435 

Nov 1 23 43 42 7 
22343427 
3 23 43 43 2 
42343449 
5 23 43 47 8 
6 23 43 603 
7 23 43 64 1 
82343690 
9 23 44 49 
13 23 44 35 
15 23 44 65 6 
162345 74 
17 23 45 19 4 
20 23 46 16 
212346171 
232346612 
24 23 47 9 0 
262347282 
262347476 
272348 80 
282348290 

Dec 2 23 49 69 
32360239 
4 23 60 48 3 
5 23 61 13 5 
82362324 
9 23 52 69 
10 23 63 27 0 
11 23 53 55 
12 23 64 23 
132364520 
16 23 66 19 
17 23 66 48 
21 23 58 48 2 
22 23 59 18 
28 0 1478 
30 0 2 46 6 
31 0 3 15 4 

1846 
Ja 1 0 3 44 

2 0 412 
6 0 5362 
6 0 6 21 
9 0 7 19 0 
10 0 7436 
1 1 0 8 8  
12 0 8313 
13 0 8541 
14 0 9166 
16 0 9377 
16 0 9 69 
17 010191 
18 010383 
19 010576 

AS~EXBIOIPS UD 

A. R from 

Ob rvatlon 

14212461 
14 25 1949 

14 29 16 14 
14331180 
14 37 8 84 
1441 702 
14 46 5 49 
14 49 561 
14 63 6 03 
1487 746 
15 1 991 

16 25 40 06 
16294844 
15 33 57 08 
15 46 28 92 
15504118 
1559 846 
16 3 22 83 
16 73866 
16115462 
16161158 
16202923 

1642 719 
16 46 28 36 
16 60 60 14 
17 36888 

17 12 46 76 

1726 168 

18 31 01 

18281039 
18 37 2 51 
18 41 27 93 

19 33097 
19 7 6460 
19 21 121 
1926224" 

1934 339 
19382291 
19424189 
19465968 

19663435 
ld696005 
20 4 693 

OF rm S m  0 

N P D f r m  

Ob H 

103 46 638 
104 64260 
104 26 324 

104 44 15 61 
106 31256 
106 21 50 16 
106401750 
106 68 25 33 
106 16 1980 

106511680 
107 8 1999 
108 13 31 37 

10859 671 
109 13 36 24 
109 55 7 38 
110 81236 
110 33 19 68 
110 45 11.37 
110666169 
111 8 192 
111185047 
111291452 

112 64056 

11250 044 
112654205 
113 0 50 08 
113 63539 
113 95211 
113 13 4239 
113 22 2337 
113 24 21 45 
113272698 
113 27 4 04 

113 21694 
112 57 16 55 
112391627 
112 32 ,4331 
112 86901 

111512276 
111415169 
111316882 
111213651 
111106322 
110594270 
110481223 
110361139 
1'10235729 

CENTBI~ /Cm# n d  j 

"AD I ... . . A 
N A .  

270 
4010 
3 90 

13 80 
930 
49 90 
1530 
25 10 
18 SO 

1660 
1980 
3230 

650 
37 80 
5 90 
1220 
17 70 
16 30 
5180 
360 
6160 
1530 

4190 

5720 
3650 
48 50 
3300 
5010 
3900 
2030 
1790 
2530 
140 

1650 
12 00 
1470 
2160 
330 

2070 
6100 
5610 
3620 
6170 
4280 
980 
1300 
5280 

- 

-268 
-250 + 0 66 
- 1 71 
-3326 
-0 26 
-220 
-0 23 
- 100 
4-080 
-0 19 
+ 083 
-021 + 1 56 - 1 48 
-016 - 1 88 
+ 4 93 
+011 
+I68 
+ I 1 3  
+078 

+I36 

-324 
- 5 6 6  - 168 
-239 
-2201 
-289 
-307 
-365 
-168 
-264 

- 0 4 4  
- 3 65 
-157 
-171 
+429 

-206 
--069 
-272 
+Of39 
-152 
fO10 
- 2 4 3  
3161 
- 4 4 9  
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M m s l  Tim f 



OBBEBVED AT THE MADRAS OBSERVATORY COMPARJZJJ WITH TEE TABLE3 73 
1 

RIWT 

M an 8 la Tim f 

Ob tl n. 

- 
1846 
Mar 23 0 6 495  

24 0 6 3 1 7  
25 O 6 1 2 7  
215 0 5 5 4 5  
27 0 5 3 6 0  
28 0 d l 7 6  
29 0 4 500 
30 0 4 4 1 1  
d l  0 4 2 2  

A p r l  1 0 4 4 0  
2 O 3 4 0 b  
3 0 3 2 8 0  
4 0 3 1 0  

0 2 5 1 9  
6 0 2 3 4 4  
7 0 2 1 7  
8 0 1 5 9 7  
9 0 1 4 2 7  

10 0 1 2 8 0  
11 0 1 9 7  
12 0 0 6 3 3  
I S  0 0 3 7 1  
14 0 0 2 2  
10 0 0 6 7  
15 23 59 51 3 
16 23 59 37 
17 23 59 23 
19 23 ~8 SIS 
20 23 58 43 
2 1 2 3 5 8 3 0 2  
2 2 2 3 5 8 1 8 2  
2 3 2 3 6 8  7 2  
24 23 67 66 
26 23 57 46 2 
2 6 2 3 5 7 3 5 4  
27 23 67 25 7 
28 23 57 16 
2923 67 8 1  
30 23 67 0 0 

May 1 2 3 6 6 6 2 8  
2 23 56 468 
3 2 3 5 6 3 9 1  
4 23 66 32 9 
6 23 66 27 8 
6 23 66 22 8 
7 2 3 5 6 1 8 6  
8 2 3 5 6 1 4 6  
9 2 3 5 8 1 1 7  

1 0 2 3 6 6  9 2  
11 23 66 7 1 
1 2 2 3 5 6  6 8  
13 23 56 6 
14 23 66 4 6  
15 23 56 6 1 
16 23 66 6 9  
1 7 2 3 5 6  7 3  
1 8 2 3 5 6  95 

ABOBET~IOHS AND NORTH 

A B f k m  A R h m  

Ob rostlo 1 
0 8 20 17 2026 
0 1 1 5 8 8 2  6840 
0 1 5 3 6 2 9  3660 
0 1 9 1 4 6 3  1467 
0 2 2 5 2 5 5  5263 
0 2 6 3 0 6 3  3070 
0 30 862 879 
0 3 3 4 7 2 7  4692 
0 37 25 06 25 10 

0 41 306 334 
0 4 4 4 1 2 8  4167 
0 4 8 2 0 1 1  2011 

0 5 5 3 7 0 4  3737 
0 5 9 1 5 9 9  1623 

1 6 3 4 3 6  3451 
1 1 0 1 3 8 9  1397 
1 1 3 5 3 6 3  5367 
1 1 7 3 3 8 8  3364 
1 ' 2 1 1 3 9 6  1388 
1 2 4 6 4 2 5  5441 

1 32 1691 1662 
1 36 5803 58 11 

1 5 8 1 6 0 0  1616; 
2 2 0 6 1  070 
2 5 4 6 0 9  4572 

2 13 17 13 17 21 
2 1 7  390 370 
2 20 50 64 60 67 

2 2 8 2 6 1 6  2615 
2 32 1461 1465 

2 3 6  389 368 
2 39 ~ 3 4 3  5323 
2 4 3 4 3 2 6  4329 
2 47 33 59 33 92 
2 61 25 06 25 08 
2 55 1659 16 78 
2 5 9  894 906 
3 3 150 190  
3 6 5 5 0 4  5530 
3 1 0 4 9 1 5  4927 
3 14 4362 43 83 
3 1 8 3 8 9 0  3896 

3 26 3075 31 00 
3 30 27 80 27 92 
3 34 26 13 25 41 
3 3 8 2 3 1 9  2349 
3 4 2 2 1 9 5  2215 

POLAR DIBTANUEB 

Era I N A  

+ 0 0 9  
-042 
-1-021 
-006 
+O08 
f O 0 7  
-1-017 
-035 
+ 0 04 

f O 2 8  
+O39 

0 00 

t o 3 3  
t o 2 4  

+ 0 1 6  
+008 
+ 0 0 4  
-024 
-007 
+ 0 1 0  

-039 
+ 008 

4-015 
t o 0 9  
-097  

+ 0 08 
-020 
+ 0 03 

-001  
t 0 14 

7 0 2 1  
-020 
3-003 + 0 33 
+ 0 02 
t 0 19 
3-012 
t o 4 0  
t o 2 6  
+ 0 1 2  + 0 2 1  
+006 

+ 0 26 
$ 0 12 
+ 028 
+ 0 3 0  
$ 0 2 0  

OE TBE SUN s 

N P D f ? m  

Ob m B  n. 

I I 

89 5 4206 

8 8 1 8 3 1 1 2  
87 54 57 36 
87 31 21 77 
87 7 5 4 8 1  
8 6 4 4 3 4 1 1  
86 21 10 54 
8 5 5 7 5 7 4 1  

85 34 42 05 
8 5 1 1 3 5 1 1  
84 48 33 31 
84 25 37 75 
84 2 4662 
83 40 2 62 
83 17 2469 
82 54 64 39 
82 32 2786 
82 10 1608 
8 1 4 8 1 1 3 4  
8 1 2 6 9 0 6  
81 4 1664 
80 42 34 32 
8 0 2 1  0 9 1  
79 59 37 48 
79 38 21 83 
79 17 1681 
78 35 41 61 
78 16 940  
77 54 60 18 
77 34 40 84 
17 14 4327 
7 6 6 6  3 3 1  
76 35 31 00 
76 16 16 37 
7 5 6 7 1 0 0 4  
75 38 24 22 
75 19 48 49 
76 1 25 28 

7 4 4 3 1 8 6 8  
74 25 26 00 
74 7 52 46 
73 50 31 28 
73 33 2393 
73 16 34 43 
7 3 0 6 3 1  
72 43 53 60 

72 12 18 80 
7 1 5 6 5 6 4 0  
7 1 4 1 5 2 2 2  
71 27 7 12 
7 1 1 2 4 1 1 3  
70 68 33 86 
70 44 44 93 
70 31 1923 

C ~ T E B  

N P D  
f r m  
N A 

44 50 

3070 
57 00 
26 00 
5800 
3350 
13 30 
5620 

4420 
3700 
36 10 
38 80 
4840 
4 10 

2650 
55 80 
32 30 
1640 
810 
850 

17 20 
3460 

120 
37 30 
2320 
1930 
43 10 
1160 
51 50 
4330 
47 20 
370 

3300 
1560 
1150 
21 50 
4560 
2420 

1770 
26 20 
5050 
30 30 
26 30 
3860 
760 

63 60 

1760 
6820 
8280 
7 80 

4160 
3420 
46 10 
1760 

(Conbaawd) 

E m f N A  

+ 2 44 

-042 
-0 36 
+ 4 23 
+ 3 1 9  
-061 
+ 2 76 
- 1 2 1  

+ 2 15 
$ 1 8 9  
$ 179 
+ 105 
+ 178 
f 148  + 1 9 1  + 141 
-k 4 45 + 032 
-324 
-056 + 0 56 + 0 28 
f O 2 9  - 0 18 + 137 
+ 249 + 169 + 210 + 132 + 2 46 + 393 
4 0 3 9  
4- 2 00 
-087 
+ I 4 6  
- 2  72 - 2 89 - 108 

-188 + 0 20 - 176 
-0  98 + 2 37 + 4 17 
+ I 2 9  

0 00 

-1 20 
-1-080 
-1-068 
3- 068 
+ 0 3 7  + 034 
3- 117 
-1 73 

M a n  

H Bemid 

I 

16 3 30 
16 465 
16 176 
16 2 46 
16 321  
16 454 

16 3 14 
16 407 
16 155 
16 257 
16 2 3 2  . 
16 104 
16 3 56 
16 126 
16 135 
16 2 59 
16 245 
16 143 
15 59 78 
15 59 76 
16 454 
16 128 
16 383 
16 137 
16 246 
16 2 12 
16 160 . 
16 237 
16 4 31 
15 59 96 
15 59 12 
16 136 
15 59 86 
16 278 

16 0 82 

16 278 
16 186 
15 5990 
16 163 
16 148 
16 532 
16 264 
16 064 
16 146 
16 394  
16 040 
16 264 
16 263 
16 265 
16 366 
16 3 92 
16 2 63 
16 122 

L 



78 RIGHT MCENSIONS AND NORTH POLAR DINTANCES OF THE SUN 

II* 

nd nued ) 

E P N A  

--- 
-086 + 173 
f182 
- 204 
-086 
3.090 - 0 02 
+ 094 
-179 

-1- 0 34 
-184 
+ 0 50 
+ 108 
-042 
-363 
$ 090 
-028 - 179 
+O18 + 105 
-217  
3-100 - 135 
-018 - 0 66 
-015 
-040 
-015 
-076 
-041 
-085 
-095 

-059 - 142 
-069 - 146 
-092 

+ 2 07 
-0 93 
-0 13 
+ 037 
+029 
+ 163 
-2 79 
-026 
- 1 9  
-0061 
-160 + 0 07 

Rroar 

MW Solar  TI^ f 

Ob w t l  

1846 
M y 1 9 2 3 5 6 1 1 9  

20 23 66 16 
21 23 66 19 
22 23 56 24 
262356460 
28 23 57 1 
2 9 2 3 5 7  8 2  
30 23 57 16 
312357249 

J ne 1 23 67 34 
22357431 
3 23 57 63 
4 23 58 3 
5 23 58 13 7 
6 23 58 24 
7 23 58 36 
92358676 
10 23 59 10 
11 23 59 22 
122359334 
142359585 
1 5 0 0 1 1 2  
17 0 0 24 0 
18 0 037 
1Q 0 0 60 0 
2 0 0 1 3  
22 0 1290 
24 0 1562 
2 5 0 2 8  
26 0 2 21 
28 0 2 46 
30 0 3 11 

J l y  2 0 3 3 8  
3 0 3453 
4 0 3 5 6 1  
6 0 4 71 
7 0 4 272 
8 0 4368 
9 0 4 4 6 8  
10 0 45 5  
13 0 5 19 
14 0 5 26 
15 0 533 
16 0 5 39 
20 0 5 69 
26 0 6 11 
26 0 6 12 
27 0 6 1 2 0  
28 0 6 12 
29 0 6 1 1  
30 0 6 8 6  
3 1 0 6 6 4  

A q l O s a  
2 0 6 0  
3 0 5 5 6  
5 0 6 4 6 9  

L , ,  . . . .  . 

M nn 

11 8 mid 

16 272 
16 192 
16 197 
16 0 22 
16 102 
16 160 
16 168 
16 166 
16 ~ 9 9 1  

16 367 
16 281 
15 5963 
16 182 
15 69 84 
16 170 
16 0 17 
16 166 
16 164 
16 192 
16 172 
16 2 37 
16 301 
10 5920 
16 007 
16 581 
16 578 
16 3 12 
16 039 
16 068 

16 1812 

16 234  
16 357 
15 59 91 
16 148 
16 0 69 

16 097 
16 405 
16 188 
16 5902 

15 68 69 
16 174 
16 192 1 16 061 
15 59 64 

A s o ~ ~ a ~ o a s  AND 

~ ~ f r o r n  

Ob tv ti 

3462092 

4143094 

4264292 

4346270 

443 410 

4 55 24 63 
4693135 

5116476 

5242028 
5323865 
6364782 
5 40 57 16 

5 49 16 62 

6 14521 
610 459 

6431694 
6472402 
6613145 
6 65 3900 
7 3 5223 
7 75848 
7 1 2 4 0 2  

8242852 

8361473 
8 4 0 9 1 6  

- 

8593139 

POLAR DIBTANOEB 
I 

Erro * A 

to48 

fO39 

fO09 

+O26 . 

fO34 

-022 
to23 

to32 

+049 
+O31 
+034 
f 042 

f 0 11 

f O 6 1  
3-039 

+050 
+030 
to46 
+018 + 042 
fO36 
4-063 

+ 0 1 5  

+037 
fOl7 

-924 

OF m1 SUB B 

N P D ~ ~  

(lb n tlo 

I 

70 6 2045 
69 52 4937 
69404128 
69 28 57 84 
6 8 4 5 2 0 4 6  
68264160 
68 16 2762 
68 7  34 16 
6759 719 

67 50 68 36 
67431704 
67 35 6450 
67 28 57 14 
67 22 2552 
67161923 
67 10 2930 
6701178 
66 55 4029 
66512962 
66 47 44 55 
66413287 
66385930 
66 36 55 86 
66 35 1368 
66 33 67 86 
6633 596 
66 32 37 80 
66334846 
6636 166 
66363861 
66 41 765 
66 47 1425 

66 54 58 09 
66 59 27 22 
67 4 18 89 
67 9 36 16 
67211972 

67 34 36 03 
67 41 5223 
68 6 5163 
68 14 3643 
68234461 
68 33 1337 
69 14 6499 
70144486 
70274489 
7041 191 
70544010 
71 8 3443 
71228110 
71372304 

71 62 1363 
72 72483 
72 22 49 69 
72543281 

NO- 

~ ~ f c o m  

N h. 

2140 

3133 

4301 

6295 

444 

2431 
3158 

6508 

2077 
3886 
4816 
67 68 

1669 

4672 
498 

1644 
2432 
3191 
3918 
5265 
5884 
466 

2867 

1510 
933 

3116 

, 

-200 
-114 

-073 
-333 
- 2  09 
-1171 

C ~ T T E B  (C 

N P D  
from 
N A - 
1960 
61 10 
4910 
55 80 
1960 
4260 
2750 
36 10 
540 

58 70 
1620 
66 00 
58 20 
25 10 
1570 
30 20 
1150 
38 50 
2980 
45 60 
3070 
030 
5460 
1350 
57 20 
580 

37 40 
4830 
090 
3820 
670 
1330 

5760 
25 80 
1830 
34 70 
1880 

31 10 
51 30 
5150 
3700 
4490 
1490 
5220 
4460 
4320 
130 
3850 
3450 
4910 
2190 

1290 
also 
4760 
3110 

16 0 15 
16 165 

16 194 
16 59 96 
16 148 
16 060 

W 



OBfJERVEI) AT THE MADRAS OBSERVATORY COMPARED WITH THE TABLELg 73 

RXQXT A~OENSIONS AND NORTR POUR DISTANOE~ 03 THB SUN 8 CENTEB ( C ~ t a b s l ~ ~ d )  

20 0 3 17 



76 BIGHT ASCENSIONlg AND NORTH POLAR DISTANCES OF THE SUX 



OBJERVLD AT THE MADRAS OBSERVATORY COMPARED WITH THE TABLES 76 ( A  

N P D  
fr m 
N A 

25 90 
16 40 
43 40 
20 50 
63 80 
23 90 
51 10 
15 80 
18 40 
36 70 
54 50 
12 00 
20 70 
27 30 
49 30 
13 30 
39 80 
8 80 
16 20 
55 30 
38 50 

26 00 
18 20 
15 50 
26 20 
40 30 
0 90 

2 40 
44 10 
30 90 
36 70 
61 30 
16 10 
28 30 
8 70 
46 00 
36 20 
36 50 
17 10 
50 30 
67 40 
18 60 
64 10 

I 1000 
46 10 
38 10 
46 40 
11 10 
7 40 

41 10 
33 00 
43 20 
11 90 
6 50 
32 90 

Err f PI A 
ni 

H 0 mid 

16 503 
16 5 2 5  
l b  361 
18 451  
16 3 0 1  
16 450 
16 263 
16 654 
115 381 
16 190 
16 027 
16 497 
16 437 
16 183 
16 332 
16 343  
16 132 
16 368 
16 525 
16 214  
16 409 

16 257 
16 460 
16 4 bu 
16 437  
16 030 

4: as:; 
16 568 
16 58 
16 107 
16 6 00 
16 358  
I6 182 
16 421 
16 338 
16 5 10 
16 561 
16 4JO 
16 577 
16 190 
16 03a 
16 187 
16 398 

16 363 
16 423 
16 2 63 
16 238 
16 073 
16 336 
16 374 
16 458 
16 8 78 
I6 2 17 
I6 126 
16 4 2 1  
16 345 



9e RIGEIr A6C6\610NS AYD NORTH POLAR DISTANCES OF THE BUN 
- - - - - - - - - 

' 

. 

I 

/ C  nU d )  
-- 

E" f N  1 lIMrm 

-2 09 
+ 2 6 8  
-0 13 
-3 42 
-352 
-276 

- 2 19 
f 104 
-4 38 - 171 
-0 81 
- 5  68 + 063 
$ 0 9 3  
-061 
-0 76 
-344 
+ 1 2 8  + 0 06 
-247 
f 3 0 7  

+ 2 8 2  - 1 4  
-0 40 - 0 44 

LAB DIBTAHCE~ 

k C N A  

+ 0 30 
+ 0 3 9  + 0 47 + 0 20 

+ 0 0 3  
+ 0 4 9  

+ 0 2 0  

+ o 38 

+ 032 

+ 0 2 8  + 0 33 
+ 0 3 2  

+ 0 6 2  
+ 0 4 6  
+ 0 4 0  + 044 
+O36 

+ 0 0 1  
+ 0 2 1  + 0 2 4  

-020 

-003  
-008 
+ 0 1 0  

-006 

-039 

f O 4 0  

21 0 6 2 1  
22 0 6 6 2  
24 O 6 10 
26 O 6 12 
28 0 6 11 
3 1 0 6 7  

A g 6 0 5 410 
9 0 520 

I0 0 5 1 2  
1 1 0 5 3  
12 0 4 54 
13 0 4 44 
16 0 4 110  
17 0 4 0 0  
18 0 3 4 7 3  
19 0 3 3 4  
2 1 0 3 6 9  
23 0 2 37 
24 0 2 22 
2 5 0 2 6 4  
26 0 1 50 

Spt  L O  0 4 
7 23 57 48 
8 23 A7 28 
0 2 3  7 7 1  

* ,. 

OP TEX SUN 0 

N P D R m  

Ob n tl 

70 21 1890 
70 8 27 20 
69 65 49 03 
69 9 463 
6 8 5 8 1 5 0 6  
68 47 6252 
68 9 48 08 
68 1 8 2 8  

67 52 6068 
67 45 8 36 
67 37 4258 
6 7 3 o a s o 4  
67 17 4466 
6 116388  
67 6 2683 
66 52 31 46 
66 46 15 85 
66 34 1442 
68 32 56 55 
683442135 
66 46 2401 

6 6 6 3 5 8 6 1  
6 6 5 8 2 0 0 0  
67 26 12 16 
67 32 5404 
67 40 5 81 
68 12 31 31 
68 21 29 10 
6 8 4 0 4 2 1 1  
6 9 1 2 1 4 4 1  
69 23 27 49 
6 9 3 4 6 5 4 2  
69 59 5 13 
70 24 35 32 
7 0 6 1 2 0 3 2  
7 1 3 3 4 8 9 6  

73 6 50 79 
73 57 4 96 
74 14 2758 
74 31 67 41 
74 49 43 81 
75 7 50 48 
76 3 1367 
7 8 2 2 1 0 0 7  
7 6 4 1 2 1 3 1  
77 0 43 86 
7 7 4 0  764 
7 8 2 0 1 0 7 2  
78 40 32 64 
79 1 657 
7 9 2 1 4 2 9 3  

8 1 2 9 1 6 9 8  
84 4 22 84 
84 26 56 60 
84 40 97 54 

+ 0 10 
-2 10 
+ 2 67 
+ 0 5 7  
+ I 7 5  
-2 52 + 062 
+I22 

-1- 6 72 + 0 05 + 0 02 
+ l o 6  + 154 
+ l o 2  
4- 187 
-056 - 105 + 098 - 188 
-1106 
-051 

+ 0 2 6  
-160 
-0 86 
+ 2 86 
-001 
-091 + 4 00 
+ 2 2 9  
-091 

I6 303 
16 372 
16 286 
16 5960 
16 026 
16 341 

15 59 $3 
16 051 
15 59 02 
10 148 
16 071 
16 0 17 

16 042 
16 363 
16 182 
I8 070 
15 59 56 

16 179 
16 427 

16 0 17 
16 207 
16 2 68 
15 59 96 

CBNTEB 

N P D  * - 
N A 

1900 
25 10 
51 GO 
520 

1680 
5000 
4460 
950 

5740 
8 40 

4260 
4010 
4620 
5490 
27 70 
30 80 
14 80 
1640 
63 70 
4160 
2350 

5600 
1840 
11 30 
6690 
580 

3040 
33 10 
4440 
1360 
26 40 
5810 
6 00 

31 90 
1680 
4620 

48 60 
6 00 

23 20 
55 70 
4300 
44 80 
1420 
1100 
2070 
43 10 
410 

1200 
32 70 
410 

4600 

1980 
21 00 
6620 
37 10 

_ I ~  

16 3 10 
16 084 
16 346 
16 0 64 
16 290 
16 060 
16 0 70 
16 129 

16 2 48 
15 59 77 
16 2 13 
16 372 
I6 2 10 
16 162 
16 1 13 
16 3 17 
16 0 7  
16 931 
16 0 1  
16 157 
15 69 09 

16 454 
16 2 27 
16 203 
16 3 3  
16 287 
16 351  
16 0 84 
16 188 
16 318 

RIGHT 
-- 

b 6 Tlm I 

Ob tl 

1847 
M g 18 23 56 10 

19 23 56 12 1 
2 0 2 3 5 6 1 5 1  
24 23 56 32 6 
25 23 6 38 4 
26 23 56 15 
3 0 2 3 5 7 1 3 8  , 
3 1 2 3 5 7 2 1 8  

JIJ 1 23 67 31 
2 2 3 5 7 4 0 0  
3 23 57 00 
4 23 57 59 4 
6 23 68 21 
7 23 58 31 6 
8 23 58 43 

11 3 5 9 1 8 5  
13 23 69 43 3 
19 0 0 4 7 8  
23 0 1 40 
2 6 0 2 6  
3 0 0 3 7  

J I J  a 0 3 3 1  
3 0 3 4 2  
8 0 4 3 3 9  
9 0 4 4 3 3  

10 0 4 5 2 5  
14 0 6 247 
16 0 5316 

A e a ~ x s ~ o ~ s  AXD 

A E T m  

Oh I 

m 

3 45 23 63 
3 4 J 2 3 0 9  
4 5 26 76 
4 9 2922 

4 2 9 4 7 3 9  
4 3 3 5 1 3 0  

4 4 2  337 

4 60 15 94 

5 2 37 85 

6 1 9 1 1 2 0  
5 27 29 12 
5 4 8 1 6 3 2  

7 6 6 7 8 4  
7 1 1  396 
7 1 6  971 
7 31 2811 
7 3 6 3 1 6 9  

7 5 6 4 1 5 2  
7 6 9 4 1 5 5  
8 3 41 17 

9 B 2528 

9 40 2150 
8 44 611 
9 4 7 4 9 9 6  

9 6 8 6 9 1 0  

1 0 1 3 4 4 6 6  

1 1 1 1 1 9 3 3  

1 

NORTH P 

A R i m  

N A -- 
23 83 
2348 
27 23 
29 12 

4742 
6239 

357 

16 32 . 

38 17 

1146 
29 45 
1664 

5836 
442 

1011 
2858 
3205 

4153 
4176 
4141 

2508 

2147 
603 

6006 

904 

4427 

4973 

17 0 44 
20 0 5 5 8 6  



OBSERVED AT TIlE MADRAS ODSMCVATORY COMPARED WITH THE TABLES 76 ((7 
- - 

b 

Or THE SUN 8 CENTER Cant nu d ) POLAB D ~ s r u o ~ a  

Err ZN A 

+ 0 43 

-019 

+021 

+ 0 02 
-1- 0 27 

-017 
4-003 

- O 10 
- 0 20 
- O 06 
+ 0 1 3  

-007 

+ 0 12 

- 0 13 

-008 

-032 

-010 
fO13 
+ 0 4 2  
to39 

NOETE 

A R f  m 

N A 

25 66 

4820  

2051 

53 34 
32 10 

3082 
5213 

37 40 

9 50 
66 47 

1112 

908 

11 97 

40 76 

633 

5059 

5508 
2160 
4817 
1473 

R r ~ a r  AS~ENBIONS AND 

M BlarTim f A R f  m 1 Ob L I  

~ ~ ~ f i r n  

Ob i Ob ti 

1847 
8 pt 10 23 56 46 5 

12 23 56 6 
142365237 
15 23 55 2 
16 23 54 41 
17 23 54 20 
2 0 2 J 5 3 1 6 6  
21 23 51 53 
26 23 51 12 

Oct 1 23 49 34 
3 23 48 57 
4 23 48 38 7 
5 23 48 20 6 
7 23 47 47 
8 2 3 4 7 3 0 3  
102346684 
14 23 46 1 
15 23 45 46 
17 23 45 23 
18 23 46 1 8 
19 23 46 1 
20 23 44 50 8 
21 23 44 41 1 
22 23 44 72 
252344 95 
26 23 44 3 
27 23 43 58 

Nov 3 23 43 43 
5 23 43 46 
7 23 43 52 6 
8 23 43 57 
9 23 44 2 0 

11 23 44 15 
14 23 44 41 
15 23 44 51 6 
17 23 45 156 
182345274 
22 23 46 264 
30 23 49 1 

D ~ c  5 23 01 0 9  
8 23 52 193 

15 23 65 36 3 
16 23 56 6 5 
19 23 57 34 3 
202368 4 2  
212358340 
222359 4 0  
232369339 

\ 

N P D  
f i m  
N A 

Err I N A  

m 

11 15 25 23 

1 1 2 9 4 8 3 9  

11522030 

12 41 63 32 
12 45 31 83 

12663099 
13 36210 

13 33 37 59 

13 41 9 70 
13 44 56 u2 

1 1  01099 

14 51 9 16 

14 69 11 85 

15 23 40 89 

15 36 641 

17 1 50 91 

1 7 5 1 5 5 1 8  
17592147 
18 34775 
18 91i34 

85 12 2681 
85261713 
86 44 15 19 
87 7 21 08 
87 30 33 59 
87 53 44 28 
89 3 34 56 
90371143 
91 23 58 07 

93205509 
94 7 24 49 

91 3 4687 
95 39 4661 
06 24306 
98482343 
98183275 
98 40 4 14 . 
99 24 56 42 
99464107 
100 8 24 90 
100 30 7 66 
100 61 21 78 
101 12 41 06 
102162094 
102 35 64 00 
102 66 24 69 

100 12 36 63 
105 49 36 53 
106202417 
106 42 48 73 
107 0 6 63 
107332557 
108 21 2958 
108 36 55 05 
109 6 31 94 
109205273 
110144705 
111 41 10 14 

112264509 

113182538 
11321 825 

113271580 
113271289 
113263090 

M sn 

S m d  

23 30 
1020 
13 90 
21 20 
31 70 
4 20 
39 20 
1180 
61 00 

6100 
22 70 

4300 
49 OO 
4d70 
2140 
3250 
47 90 
66 70 
4750 
30 70 

00 
29 90 
4 1  90 
2780 
60 00 
20 60 

44 50 
34 70 
2180 
50 80 
2 70 
3380 
3260 
53 90 
36 40 
700 
4600 

838  

4020 

2990 
820 

2320 
1,300 
3111) 

I 

-351 
-693 - 129 
+ 0 17 - 189 
+ 0 92 
+ 4 64 
+037 
+ 2 93 

-409 - 1 79 
-387 

1- 2 30 
-1-264 
+OQ7 
-025 
+ 2 76 
+ 0 28 
+343 
+ 5 80 
-266 
+ 8 12 
+ 3 86 
-214 
+ 6 00 - 3 99 

+ 8 87 
- 183 
-237 + 2 07 - 2 93 
$823 
+ 302 - 1  15 + 4 46 
+427 
-105 
-2 14 

-489 

4-452 
+ O D 3  

+ 7 4 0  
$ 0 1 1  
+370 

16 0 70 
16 206 
16 0 72 
16 156 
16 0 24 
16 1 1 1  
16 5 9 9  
16 188 
16 141 

16 198 
15 5882 
16 311 
16 365 
16 3 89 
16 4 71 
16 2 30 
16 104 
16 205 
16 225 
16 3 01 
16 306 
16 491 
16 6 47 
16 383 

16 379 
16 4 43 

16 367  
16 797 
I6 565 
16 338 
16 752 
16 6 0 5  

16 4 0 3  
16 059  

16 192 
16 2 20 

16 033 

16 476 

16 880 
16 647 
lr 380 





OBSERVED AT TEE MADRAS OBSERVATORY COMPABED WITH TH19 TABLES 77 

' 

. 

4 

DISTLNUEB 

E fN A 

--- 
+O24 
+ 0 8 2  
3.107 
+ 1 4 0  
+ o g g  + 0 42 
-056  
+ 1 1 4  

-036 
+ 025 
- 0 2 1  
4- 108 
+ 057  
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26 11 54 3 1  I ZZ 6 14 5 73 6 25 + 0  52 N 66 49 53 39 64 06 + 067 
2 7 1 2 5 5  6 5  I1 7 1 8  15 558 + 0 4 3  N 66 38 5941 605 + 661 

1834 
Jn 17 5 36 6 0 I . 1 22 49 79 49 97 + 0 18 8 6 4 5  444  250 - 1 9 s  

18 6 17 56 9 I  2 8 4 64 4u 50 - 0 14 S 8 1 5 7 9 0 8  378 - ~ 3 0  
19 7 1 5 4 8  I 2 56 48 77 48 73 - 0  04 8 77 23 450  56 68 - 7  92 
20 7 48 58 4 I 3 47 59 42 59 67 + 0 25 Is 73 15 39 77 35 32 - 4 45 
21 8 3 9 5 7 7  1 4 43 5 70 638 + 048 Y 6951 3206 2677 
2 2 9 3 5 9 . 8  I 8 42 25 44 26 68 + 0 24 S 67 30 14 45 883 - 5 6 2  
23 10 34 0 2 I 6 45 2422 2471 + 049 N 6 6 3 1 6 3 8 1  6189 - 2 9 2  
2 4 1 1 3 5  1 3  I 7  50 3105 3173 + 0 6 8  . N 67 11 24 39 27 12 + 2 73 
25 12 38 29 2 I1 8  55 45 76 46 69 + 0 93 N 69 32 33 12 34 74 + 162 

F b  16 5 4 0 4 3 6  I 3  25 48 6  4856 + 0 0 9  7 4 4 6 1 1 1 7  955 - 1 6 2  
17 6 2 8 3 5 5  1 4 37 46 58 46 77 + 0 19 S 71 6 831 591 - 2 1 0  
18 7 2 0 1 7 5  I 5 1 3 3 5 8 9  3572 -017 
19 8 1 5 5 3 5  I 6  13 1986 19 77 -0 09 N 6 6 4 1 4 5 4 3  4 \ 5 4  
20 9 14 41 8 I 7 16 1527 16 83 $ 0 "6 N 
21 10 16 12 1  I  8 20 6206 62 70 + 0 64 N 68 1 580 4 30 - 1 50 
2211 15306 I $ 2 5 1 8 7 1  1960 +O89 N 71 8 4931 50 40 $ 1  15 
2 3 1 2 1 5 2 7 8  I11 10282037 1103 +Of% N 7 ~ 4 2 1 2 1 8  1757 + ~ 3 9  
2 4 1 3 1 3  2 3  I1 1 1 2 8 4 3 2 2  4300 $068 N 81 17 2626 31 52 + 5 27 

1835 
Feb 6  6 27 362 I 3 32 252d 25 06 -0 19 8 7 2 4 1 4 8 3 0  4317 - 5 1 8  

7 7  13 49.1 I 4 22 4556 45 20 - 0  29 S 69 8 5651 4747 - 904 
8 8 3 1 6 2  I  5 1 6 1 8 5 0  1867 -1-007 8 66 30 5195 4444 - 7 ~ 1  
9 8 5 5 5 3 7  I 6 13 301 296 -006 N 65 2 1762 1603 - 149 

1 0 9 5 1 0 6  I  7 1 2 1 6 1 4  1607 -007 N 64 56 4994 46 74 - 4 20 
1 1 1 0 4 7 1 8 1  I  8 12 4001 40 12 + 0 11 N 6 0 2 2 3 4 6 6  3140 - 3 2 5  
1 2 1 1 4 3 1 8 9  I 9 12 45 75 46 57 + 0 82 N 6 9 1 9 2 1 3 7  2250 + 113 
13 12 40 15 6  11 10 11 33 17 33 04 - 0 13 N 73 37 58 90 3 78 $ 4 88 
15 14 24 4 2 I1 12 3  33 95 34 29 + 0  34 S 85 4 2 4 4 8  2223 - 2 2 5  
17 16 4 54 0  I1 13 ~2 23 20 23 96 + 0 76 

: M a  8 6 4 4 1 4 4  I 5 47 27 84 27 82 - 0 02 
9 7 3 7 1 7 8  I 6 4 4 3 7 8 6  3776 - 0 1 0  N 64 34 57 73 53 19 - 4 54 

10 8  32 10 1  I 7 43 36 53 36 60 I- O 07 N 65 19 34 67 30 16 - 4 02 
11 9 2 7 4 1 0  I 8 4 3 1 3 0 7  1312 - k O 0 6  N 67 32 38 93 36 42 - 2 51 
13 11 16 346 I 10 40 1606 1609 + 0 0 3  N 7 6 1 1 5 3 7 8  5325 - 0 5 3  
14 12 10 19 0 I11 11 37 029  054 + 0 %  N 82 7 3 8 5 4  4127 $- 2 7 3  

A p r l 7  7 1 4 5 1 0  I . 8 1 6 2 8 0 Q  2798 - 0 1 1  N 66 7 4 0 7 1  3119 - 9.52 
8 8  8 3 8 6  I  : 0 1 4 2 0 9 7  2059 -038 N 69 6 32 27 24 63 - 7  64 

10 9 53 535 I 11 7 4565 4549 -006 N . 78 50 6967 58 04 - 0 73 
1 1 1 0 4 5 3 6 8  I :  12 3 3 2 5 2  3284 $032  N 80 6 43 88 44 74 + 0  86 
1 2 1 1 3 7 3 6 2  I . 1 2 5 9 3 7 6 9  3684 -075 N 9 1 4 9 1 1 7 7  1095 , - 0 8 2  
1 3 1 2 3 1 5 8 1  I I I  1 3 5 6 5 7 7 9  5765 -014 N 98 30 68 34 6 96 + 7 62 

M a y 5 6 0 5 4  I $ 5 1 5 2 6 0  5281 3.026 N 67 36 512 10 50 10 - 2 00 
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OBSERVED AT THE MADRAS OBSERVA'J?O&Y COMPARED WlTH ?Ha TABLCg 83 

1 

3 

RIGHT 

M 8 1 Tim f 

Ob rv tl 

1836 
Mar 21149 44 

3 12 38 22 4 
25 6 18 105 
26 7 9307 
27 8 0332 
28 8 80 362 
29 939205 
301026532 
31 11 13 499 

A p 1 1 1 2  2  92 
24 6 41 32 4 
26 8 16 52 9 
27 9 3111 
28 940368 
29 10 37 164 
301127250 

M y 2 6  825393 
28 10 4 37 6 

J ly 26 10 35 187 

Aig 21 7 15 25 1 

Spt18 610 73 
19 712469 
20 8 14 249 
22 10 7 26 7 
J J 1 0 5 8  8 6  

Oct 17 6 8 37 8 
18 7 7180 
1B 8 1 493 
20 8 52 20 8 
21 939440 
2 2 1 0 2 ~  71 

N v 17 7 37 48 6 
18 8 22 64 1 
221122413 
23 12 12 28 7 

D 16 7 6674 
17 7 49 253 
18 8 33 186 
19 9 18 38 8 
2010 5577 
211055206: 

1837 
Jan 17 8 51 51 2 

1 8 9 4 2 6 0  
191033196 
201124166 
d l  12 14 685 

1 b  12 558367 
13 647164 
14 7 3 7 2 7 3  

nwBd J 

N P D  
f r m  
N b. 

1730 
29 74 

2 2 9  
3667 

796 
39 82 
1622 
4208 
46 04 

27 82 
23 00 
24 95 
27 44 
410 
2031 
3614 

46 89 
15 26 

30 82 

24 26 

3847 
894 
2746 

104 
32 64 

3299 
50 62 
54 81 
443 
22 86 
1628 

5763 
4799 
1198 
22 29 

085 
1549 
24 88 
1210 
2291 

9SQ 

384 
30 43 
193 
4374 

9 62 
26 14 
24 66 

d 

E f N A  

+- 129  
+ 2 07 - 581 - 445  
-272 - 4 12 - 249 - 116 - 0 27 
+ 136 - 227 
+ 0 07 
+ 0 35 
+ 167 
+ 152 
+ 486 
+ 340 
+ 2 89 
- 083 
- 223 
-309 - 521  - 984 
-1396 - 1309 
- 2 1 7  - 346 - 8 19 
-1093 
- 9 24 
-1148 

- 719 - 001 
+ 8 4 8  - 206 
- 8 5 6  
- 8 3 4  - 742 
-937 
- 6 9 6  
-528 

- 1 9 9  -- 0 81 
-072 + 320 
-- 5 16 - 045 
+ 060 

A s a ~ ~ s r m s  

I I1 

Limb 

I 
I1 
I 
I 
I 
I 
J: 
I 
I 

111 
I 
I 
I 
I 
1 
I 

I 
I 

1 

I 

I 
I 
I 
I 
I 

I 
I 
I 
1 
I 
1 

I 
I 
I 
I1 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

111 

I 
I 
1 

!CEE MOON 

N 8 

Limb 

N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
M 

R 
N 

S 

N 

N 
8 

S 
S 

S 
s 
S 
8 
8 
8 

S 
S 
N 
H 

S 
S 
S 
S 
8 
N 

N 
N 
N 
N 

8 
S 
8 

~ I J  NORTH 

h l ' t f r m  

Ob w ti n. 

m 

10322539 
11 23 40 54 
6312066 
7 26 4556 
8215384 
9 16 5988 
10 84736 
11 02380 
11 61 2181 

12424491 
4 63 131 
10 36 29 49 
11266158 
12172158 
13 9 685 
14 32186 

12433397 
14 30 46 25 

18 54 1667 

17 16 1722 

18 11179 
19 75878 
20 13 4270 
22 14 61 33 
23 93423 

19 54 184 
20664603 
21 65 2036 
22 49 54 74 
23412027 
0 30 46 95 

23 25 32 91 
0144050 
3 29 46 94 
4 22 28 07 

0 47 54 87 
1 36 26 93 
2 23 26 05 
3124890 
4 4 1334 
4 57 4205 

4 40 1898 
5344228 
6295878 
725 020 
8 18 4027 

3 29 636 
4216126 
5 16 748 

8 CENTER, (Con1 

N P D f i 1  

Ob rv ti 

- 
75 30 16 01 
81 8 2767 
63 1 810 
63 36 4112 
65 31 10 68 
68 43 43 94 
73 5 1871 
78 24 43 74 
84 27 46 31 

90 67 25 86 
67 4 26 17 
75 43 24 88 
81 23 27 09 
8740 263 
94161879 
100503128 

90 I 43 49 
103 62 12 36 

117 1316 

116 3 26 18 

117183956 
117101415 
116 4 3730 
106 7 15 00 
LOO 6 46 63 

110 23u16 
lla a5 5408 
108 6 300 
102281536 
96 16 32 10 
80522776 

98 15 472 
91 68 5700 
6941 350 
66 1 2434 

8730 940 
81282443 
75 56 32 30 
71 42147 
67 7 2 9 8 7  
64 17 15 27 

63 0 6 83 
62 24 31 24 
6311 265 
65154054 

69 13 14 71 
65 38 26 59 
63 17 24 05 

POLAR 

A . I 1 f r m  

N A 

2503 
40 22 
2063 
46 18 
5355 
5094 
4682 
2366 
2472 

4496 
133 

2966 
5138 
2106 
703 
2207 . 

3411 
4540 

16 11 

1766 

1218 
5940 
4329 
"2 24 
3511 

2 46 
4663 
21 13 
85 19 
2086 
4737 

33 42 
4093 
46 08 
27 74 

55 21 
26 39 
25 33 
4922 
1311 
41 49 

1964 
4196 
5860 
5993 
3999 

600 
5167 

700 

DISTAN~IG~ or 

PN A 

--- 
-036 
-0 32 
-002 
+ O 62 
-020 
+ 006 
- 0 5 4  
-023 - 009 
+O06 
+002 + 0 17 
-020 
-002 
+O18 
+ 0 2 1  

+O14 
-j- 0 16 

+ 054 
+ 044 
+O39 
+062 + 050 + 0 91 
+088 

+ 0 62 
fO60 + 077 + 046 
3-059 
+ 042 

+ 0 61 
+043 + 0 14 - 0 33 
+ 0 34 
+ 0 46 + 028 
-I-032 
- 0 2 3  
-056 

+ 066 
-032 
-018 
-027 
-028 

+014 
fO31 + 042 
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OBSERVED AT THE MADRAS OBSERVATORY COMPARED WITH THE TABLES 83 

P ID 

R QRT A~OENEJIONS AND NORTH P LAR DI TANCEB O+ Tax h1 ON a CFNTEZ (0 h m d  J 
- 

M S l T i m  f 

Ob ti 

- 1  

1837 
s pt 20 17 18 17 3 

Oct 9 8 10 179 
10 9 4 50 6 

N P D P m  N~~ 

Oh rv 1 

62293863 8472 - 3 0 2  

110223826 3203 
104 34 1213 081 --I132 

I I 

Limb 

I1 

I 
I 

A R f m  

01 rv 

5 15 47 13 

21 23 3059 
22 22 6 68 

90 42 42 34 
83352187 

106 40 5869 
1 0 0 2 6 3 6 9 9  

0 65042 

83 54 0 40 
17 33 11 $0 
71 55 009 
G7 18 56 35 
63682590 
62 6 4221 
62 49 53 10 

62 20 25 00 
61364907 
61254262 
64 38 54 67 
68 3 17 76 
72 23 58 'SU 

61 29 020 
6 1 ~ 1 3 0 8 3  
63 40 66 12 
7050 324 
7 ~ 4 0 2 3 3 5  
81 3 010 
88 46 0 00 

62 48 ~9 86 
6631 678 
(3918129 
7355 940 
79 8 2 4 0 4  
84 45 83 25 
90 36 37 02 
QB 29 21 10 

7 2 1 0 2 0  
77115787 
88 73209 
94 20 18 OO 
100 8 26 83 
1 1 0 3 4 5 8 8 3  

92 62430 
97 $5 8 98 

101233601 
1 1 3 5 1 4 6 1 4  

116535974 

12 10 46 173 
13 11 35 6 4  

N 6 6 5 8 4 1 0  
7 7 49 34 

D 161561226 
1838 
J 3 G 7 2 6 4  

4 6 5 4 2 5 1  
u 741473 
6 8 3 3 1 9 3  
7 9 6 1 1 9  
8 1 0 2 0 4 ~ 8  
9 1 1 1 5 3 5 2  
10 12 10 10 2 

r b  1 8 16 192 
5 910458 
610 4 1 2 3  
7 10 65 21 4 
81143262 
9 12 30 24 7 

hfn 4 7 6 1 1  
5 8 0 1 1 9  
6 8 5 2  70 
8 10 26 34 1  
9 1 1  9 1 8 3  
101149528 
111231122 

Ap 1 2 6 46 4 3 0  
3 7 3 7  9 6  
4 8 2 3 5 9 8  
5 9 7 3 7 5  
6 9 48 45 4 
7 2 0 2 8 d 1 3  
8 11 7 260 
9 11 46 594 

May 2 7 3 54 .I 
3 7 4 6  10  
5 9 5 1 2 1  
6 944294 
7 10 25 5 8 
9 11 55 478 

J 2 7 4 0 3 6 3  
3 8 2 0 2 4 9  

. J l y  1 6 5 6  2 9  
31 7 6 01 

A g  1 7 5 9 3 6 4  

0114171 
1 4 54 41 

22 2 349 
22 u6 59 54 

9344503 

0691685 
1 ~ 0 2 0 8 2  
2 4 2 4 8 4 2  
7 37 266u 
4 34 2550 
5 3 3 5 2 2  
6316976 
7 29 32 62 

5 1 4 4 6 5 8  
6131703 
7104908 
8 6 091 
8 58 7 07 
9 47 544  

5 5 4 3 9 7 8  
6 51 5 ~ r  30 
7 4 8 6 3 7 3  
0 31 21164 
10181163 
11 24808 
11461207 

7 20 3709 
8 24 8 69 
9 1 4 5 8 7 9  

10 2 3 8 3 0  
10 47 48 43 
11312632 
12 1 1  3291 
12 58 1097 

9 4 5  236  
10311081 
11582665 
12414764 
13 26 28 70 
15 4 1811 

1224 1 1 1  
13 75346 

13334203 
1 5 4 2  329 

1 6 3 9 4 7 ~ 9  

I 
I 

I 
I 

I1 

I 
I 
I 
I 
I 
1 
1 

I11 . 

I 
I 
I 
I 
1 
It  

I 
I 
I 
I 
I 
I 
I1 

I 
1 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

111 

I 
I 

I 
I 

I 

A R P r m  

N A 

--- 
4727 

3070 
6 73 

4183 
491 

361 
5988 

4470 

1743 
2093 
4821 
26 68 
25 63 
509 

6021 
32 29 

471 
1712 
4822 
036 
668  
497 

4015 
65 Qu 
5172 
2" 16 
1112 
4766 
1141 

37 03 
7 4 3  
0998 
3846 
48 36 
2616 
3263 
10 66 

296 
1163 
21349 
4747 
28 32 
1740 

148 
5355 

4193 
373 

4814 

' 

. 

: 

32 64 
6 7 7  

50 92 
3110 

5/31 

3 1 1  
120  

40 I1 
49 08 
1770 
3781 
51 08 

23 24 
4987 
4141 
5520 
20 28 
419  

40 26 
3470 
2 30 
860  
3101 
569 
9 12 

2 80 
1053 
2337 
2250 
3409 
253 

40 93 
34 36 

996 
703 

4100 
22 37 
3037 

7 27 

3142 
1474 

343 
4872 

336 

Em fN A 

$ 0 14 

+ 0 16 
+ 0 05 

- 9 70 
-1510 

- 7 77 
- 2 8 0  

+ 188 
- 729 
- 10 70 - 996 -- 7 27 
-820 
-- 4 4 0  
- 2 0.4 

- 1 6 
-I 020  
- 1 2 1  
-I- 0 53 
+ 2 2 
+ 6 6 4  

-- 094 + 126 
I- 6 18 
+ a 4 1  
+ 766 
t- 659 
4. 8 43 

4 2 9 + 478 
3-808 
+I310 
+I005 + 928 + 8  91 + 10 24 

3 - 7 4 6  
4- 916 + 891 + 4 37 
f 3 ~4 
-- 156 

+ 7 1 2  + 6 70 

-- 166 
+ 2 5 8  

+ 361 

'N 13 

Li b 

N 

S 
S 

f012 
-to50 

4-012 
+ 0 34 
-033 

4 0 0 8  
+ 0 1 1  
- 0 2 1  
-j- 0 13 + 0 13 
-013 
~ 0 4 5  - 0 33 
I- 0 57 
FO09 
-087 
-0 1, 

-039 
- 0 4 7  

to37 
t - O 6 u  
4 0 0 9  
-0 48 
- 0 4 1  
-043 
-066 

1 0 84 
+ 0 7 4  
3.119 
+ O 1 6  
- 0 07 
-017 
-028 
- 0  Jl  

FO60 
+082 
-014  
- 0 1 7  
-0 38 
-062 

$037 
+ O U 9  

- 0 1 0  
f O 4 4  

+ O w  

S 
S 

$ 
5 

8 

b 
S 
S 
S 
S 
N 
N 

'3 
N 
N 
N 
N 
N 

N 
N 
N 
'J 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
S 

N 
N 

N 
N 

N 
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b 

D~sratio~a OF 

E f N A  

---- 
+O52 
$047 

+ 0 45 + O 27 
3-066 
+066 
+ O 4 6  + 002 
-012 

-008 
+ 036 
+052 
-1- 0 26 

+O36 
+ 0 2 2  
+037 
1-052 
-I 0 35 
f 0 33 

+084 
t 0 26 

+ I 1 2  
-1-097 
+ 0 72 + 0 63 
+ 0  26 
- 0 0 1  
+O28 
-034 

f 0 76 
3.085 
$. 113 
+O41 
f O 2 9  
000 - 0 13 

-0 12 
-047 

-0 17 
-014 
-036 
-018 

+O68 

+ 0 14 
- 0 12 
+ 0 30 
$ - 0 4 2  

RIGHT 

~ m t 3 l T i m  E 

Oh ti 

1838 
A g  2 857481 

3 959 28 

S pt 3 11 35 185 
4 12 30 20 3 
27 6 2 8 2 9 9  
28 726492 
29 823544 
30 9 18 543 

Qct 11011501 

N v  11124244 
24 5 64 20 
25 642563 
27 8 19 33 7 

Dec 112 4530 
24 615326 
25 7 3481 
26 754314 
28 9 46 433 
29 10 47 25 1 

1839 
Jam 23 643342 

26 9 37 225 

F b 2 1  632283 
22 731409 
23 8 30 108 
24 9 9 6  19 
251018 10 
2611 5631 
271151 99 
281 33392 

Mar 22 6 24 51 6 
23 722 43 
24 8 16 110 
25 9  3 5 4 2  
26 948432 
271030326 
28 1 1  10 269 
29 11 49 27 1 
30 12 30 41 9 

Apld 25 9 49 204 
261028159 
2711 8 80 
28 11 50 589 

Mny21 7 8517 

June 21 7 44 44 1 

: Sept 23 12 15 22 2 

Oct, 16 6 40 49 0 
17 7 3 1 2 6 3  

\ .. 

ABCENBIONB 

I I1 

Limb 

- 
I 
I 

I 
11 
I 
I 
I 
I 

I 

I 
I 
I 
I 

I1 
I 
I 
I 
I 
I 

I 
I 

I 
1 
I 
I 
I 
I 

I 
I1 

I 
1 
I 
Z 
I 
1 
1 
I 
I1 

I 
1 
I 
111 

I 

I 

I1 

I 
I 

U D  NOBTH 

A R f r o m  

Obe n t 

1742 792 
18473036 

22 26 10 36 
23 23 2 53 
18531120 
19553603 
20664718 
21 66 50 86 

22525090 

2 75195 
22 7 1291 
23 01042 
0 44 57 57 

4442205 
027 236 
1192359 
214 1361 
4 14 41 00 
6 19 30 35 

2532917 
5 59 3939 

4364483 
540 340 
6 42 39 11 
7 42 3400 
8 38 36 73 
9302987 
10184724 
11 42024 

6 23 27 13 
7244356 
8 21 5285 
9143847 
10 328Q6 
10492001 
11 33 15 29 
12 16 19 45 
12 59 39 15 

12 2 20 17 
12451864 
13291489 
14 16 809 

11 35640 

13 42 7 44 

0 22 0 56 

20 19 26 39 
2LL4 7 7 0  

THE MOON 

N 8 

Limb 

N 
S 

N 
S 
$ 

S 
S 

S 

N 
S 
S 
S 

N 
S 
S 
S 
N 
N 

8 
N 

S 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
S 

N 
N 
N 
S 

N 

N 

N 

S 
S 

POLAR 

A R f m  

N A 

844 
3083 

10 81 
2 80 
1186 
3719 
4764 
50 88 

5078 

5187 
13 7 
1094 
57 83 

2241 
258 
2396 
1413 
41 35 
30 08 

3001 
39 85 

4595 
437 
39 83 
34 53 
3u 99 
2986 
4752 
1990 

27 89 
4440 
63 98 
3888 
2925 
2001 
15 16 
19 33 
3868 

2000 
1860 
1453 
791 

5698 

758 

0 44 

2669 
812 

8 CENTEE f C at 

N P D ~ ~  

O b  rv ti 

11826539 
118 65389 

102 40 49 30 
96 27 27 40 
118103262 
116493192 
11144 350 
106 8 31 89 

90214365 

74104020 
104 36 2360 
98121659 
8i 9 22.2 

62 51 18 61 
80 18 15 64 
73 29 21 00 
73142603 
84 2 23 84 
61 53 24 46 

69161105 
61261362 

62 45 46 75 
61215343 
61 47 61 08 
63544961 
67 25 34 01 
71592707 
77164897 
83 0 4 63 

61 2 54 94 
63 4 24 72 
66114133 
70 26 37 40 
75291538 
81 23221 
86515689 
92 45 12 7? 
98311136 

90 52 56 16 
96 39 46 32 
102116311 
107174521 

83 12 5600 

103 59 5640 

83 34 4 44 

113 16 47 14 
108454150 

nu d )  

N P D  
f m  
N A - 

I 

342 
5472 

46 30 
19 40 
2548 
2379 
5837 
2549 

4520 

3488 
2033 
2177 
4712 

136 
15 94 
1681 
2232 
1845 
2326 

331 
1256 

42 83 
5002 
54 38 
5663 
40 65 
3328 
670 
1438 

57 34 
29 87 
4891 
47 10 
2642 
3983 
670 
19 16 
1589 

6 02 
5 3 4  
5800 
4599 

4561 

4 38 

67 10 

38 37 
9165 

E I N A  

- 0 3  
+ 08 
- 3 00 - 8 00 
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77 12990 
7351 141 

+ 0 70 
+096 
1- 109 
+I36 
+I46 
+ 106 
+ O 5 6  
t 0 43 
+ 0 10 

+ 0 82 + 069 
+ 088 - 0 21 
+ 0 0 9  + 0 71 + 065 
3 - 0 9 5  
-031 + 009 
f 0 10 

+ 089 
4 - 0 8 3  
f 042 

N 
S 
S 
S 
S 
N 
N 
N 
N 

S 
B 
S 
N 

8 
$ 
S 
8 
S 
S 
8 

S 
8 
8 



OBBEiBVED AT THE MADRAS OBBEBVATORY COMPARED WITH THE TABLES 95 

* 4 

D$s~arrc%e OF 

Err I N A  

+030 
-006 
-048 
+O06 
+ 009 + 0 18 
+ 0 86 
+ 0 77 
+020 
4-014 
+029 + 027 
$ 0 1 5  
1-026 
+018  
I- 021  
+ 030 

$ 0 4 5  
+ 0 4 3  + 061 + 0 27 
- 0 0 1  
- 0  12 
-0 05 
+ 0 4 0  
C 0 40 
+ 0 34 

-1-058 + 0 73 
4-037 
+Of34 
+OO!3 
-027  
- 0 0 6  
+ 0 06 
-0 06 - 0 06 
-022 
+ 0 2 5  + 0 62 
+ O 4 2  
+O3B 

+- 0 75 
+ 069 
+ 066 
+ 043 
+ 0 30 + 0 0 4  
+ 0 17 
- 0  16 
- 0 0 5  
+ 0 20 
t 026 
+ 0 39 
+ 067 

RIQHT 

M B lar Tim f 

Ob ti 

- 
1845 m 

D 111014588 
1211 4341 
13 11 55 90 
181546274 
19 16 29 122 
21 17 55 47 3 

1846 
Ja 6 635200 

6 723414 
9 950253 
10 10 39 6 2 
121214331 
13 13 0 440 
151427375 
161510122 
171553 60 
18 16 37 2 1 
19 17 22 546 

F b  3 6 8 4 2 6  
4 6 6 8 6 6  
6 747174 
6 8 3 6 0 4  
g 10 56 22 9 
10 11 40 499 
12 13 9 24 6 
151521 65 
16 16 8 9 1 
18 17 50 309 

Mm 5 630680 
6 719316 
7 8 6 6 1 2  
8 8 % 2 5 0 2  
9 9 37 378 
101021312 
1 1 1 1  4527 
12 11 48 140 
13 12 34 14 6 
14 13 19 22 2 
1514 6 1 0 3  
161455241 
17 1u 47 25 
181641 89 
191737126 

Aprl 4 647219 
5 732401 
6 8 1 6 4 7 4  
7 9 0 126 
8 9 43 31 8 
9 10 27 216 

10 11 12 226 
11 12 0 17 0 
121250352 
13 13 42 22 2 
14 14 36 399 
15 15 32 502 
16 16 29 65 2 

b f N A  

-I- 099 
- 040 
+ 3 48 
-- 849 - 610 
-941 

$390 
+ 156 
+ 198 
+ 0 7 5  
- 789 - 5 30 -- 4 49 
+ 208 - 2 72 - 3 86 - 4 29 

+ 263 + 0 14 - 3 38 
- 161 
- 0 3 7  
- 9 8 4  - 6 93 + 020 - 1082 
-- 8 17 

- 3 43 
- 3 66 + 317 
i- 0 82 - 3 80 
- 693 
-- 743  

-1142 
-649 
-- 11 92 

- 6 6 5  - 661 
-- 746  

--073 - 291 
- 2 1 3  
-- 148 - 103 
3. 0 2 6  
- 2 9 6  - 8 83 - 9 56 
- 7 6 6  
-- 9 36 
-- 6 24 - 347 

* 

THE MOON 

N 6 

Ltmb 

- 
S 
S 

N 
N 
N 
N 

S 
S 
S 
S 
S 
S 
l3 
S 
S 
8 
6 

S 
S 
a 
S 
N 
S 
S 
S 
S 
S 

S 
S 
N 
N 
N 
N 
N 

S 
S 
S 

S 
8 
8 

N 
N 
N 
N 
N 
N 
N 
S 
8 
S 
S 
8 
N 

A~CXN~IONS 

I I1 

Limb 

I 
I 
IT1 
11 
11 
I1 

I 
I 
I 
I 
111 
I1 
11 
I 1  
I1 
11 
I1 

I 
I 
1 
I 
I 
I 
I1 
I1 
I1 
II 

1 
I 
J 
I 
I 
I 
I 
I 

11 
11 
I1 
I1 
I1 
11 
I1 

I 
I 
I 
I 
1 
I 
I 

IT1 
I1 
I1 
I1 
11 
I1 

0 CENTEE (C0ntmu 

E P D f r o r n  

Ob rv tl lL 

I 

71314375 
70 9 5291 
69 48 24 30 
81 0 30 37 
84 69 12 27 
93364461 

78191186 
74 53 23 04 
69 52 20 46 
70 82836 
73 25 18 02 
76 13 1387 
83 26 22 79 
87 36 59 22 
91 60 28 28 
86 (5 37 66 
100 1.2 061 

73 18 9774 
71 r6 371 
70 12 3 78 
70 65606 
76 14 101 
7 8 2 3 9 4 1 1  
86 5 55 45 
98421721 
102 29 3533 
108 10 152 

70 16 43 03 
70 47 23 95 
72 12 337 
74 26 126 
77 19 2622 
80 47 893 
84 40 23 86 

93 64216 
97182380 
101 13 28 69 

107 19 15 11 
109 2 23 77 
109 36 21 57 

73373694 
76 16 4605 
79296280 
83 12 1312 
87 14 5122 
91 28 0498 
$6441390 
g9 48 51 36 
103 28 29 77 
106274688 
108 31 49 66 
109 27 53 46 
109 8 27 90 

AND NORTR 

A R R m 

Ob m i  

m 

3 37 404 
4 30 44 12 
5 24 2038 
9 3 4 5 9 9 4  
10 21 48 29 
11 66 29 55 

1 35 22 90 
2 27 49 00 
5 64678 
6503144 
742 410 
8 31 21 08 
10 62173 
10526990 
11306537 
12 27 56 22 
13 17 50 88 

3 3 2 4 7  
3 6 6 3 1 0 0  
4 49 46 39 
5 42 33 50 
8 15 5 83 
9 3 36 43 
10 38 19 00 
13 2 1 0 4 0  
13 63 13 84 
5 43 44 07 

5233752 
6 16 14 97 
7 7 3 6 8 8  
7674012 
8 46 3187 
9342826 
10215347 
11 9 18 76 
11 57 22 96 
12 46 33 86 
13373028 
14304178 
16 26 23 95 
1 6 2 4 3 4 0 7  
17244297 

7 38 1966 
8 27 4072 
9 IS 51 10 
10 3 1989 
10 50 41 87 
1 1  38 3601 
12 27 41 73 
13 18 3987 
14115808 
16 7 49 69 
16 6 10 45 
17 6 23 36 
18 7 36 69 

d )  

N P D  from 
N A 

4474 
5251 
27 78 
21 88 
6 17 
3620 

1575 
24 60 
22 44 
2911 
10 13 
8  67 
18 30 
1 3 0  
26 56 
33 71 
56 22 

40 37 
3 85 
0 42 
5445 
064 
4427 
48 52 
1741 
2451 
63 35 

39 60 
20 30 
664 
2 08 

12 37 
200 

1842 

3073 
1731 
16 67 

846 
17 16 
14 11 

3621 
43 14 
6067 
1164 
5019 
5524 
1094 
42 u3 
20 21 
3832 
40 19 
47 21 
24 43 

POIAIL 

A R fmm 

N A 

434  
4406 
1990 
OVO 
4838 
29 73 

23 75 
49 77 
4698 
3158 
439 
21 36 
2188 
015 
5553 
55 43 
51 18 

292 
3143 
4700 
33 77 
582 

36 31 
19 04 
1085 
16 24 
44 41 

3821 
15 70 
3726 
4076 
3196 
2790 
5341. 
1881 
22 90 
33 80 
3006 
4203 
24 67 
3449 
4 3 3 ~  

20 41 
4 \ 4 1  
61 76 
2032 
42 17 
3606 
41 90 
3972 
5803 
49 80 
10 71 
25 75 
37 36 
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OBSERVED AT THE MADR iS OBSERVATORY COMP4RCD WITH THE TABLES 97 

RIGHT 

M S 1ar irn 

Obe rr 1 

1847 m 

Ja 7 16 40252 
8 17 22 60 7 
25 7 3 0 1 1 7  
26 8 2 2 1 6 2  
27 9 13 51 8 
2s 10 4 28 7 
2 9 1 0 6 3 3 9 8  
301141 56 

Feb 1 13 12 40 0 
4 15 19 51 1 
6 1 6 4 6 3 8 1  
23 7 1 0 4 6 2  
24 8 1 3 8 8  
25 6 50 68 6 
26 9 38 33 4 
27 10 24 23 7 

M a r 1 1 1 6 1 4 8 6  
2 1836 131 
3 13 18 24 0 
4 14 0 57 9 
6 14 44 28 9 
6 16 29 28 7 
9 17 57 19 4 

24 6 4 7  8 3  
26 7 35 40 7 
26 8 2 2  8 9  
2 7 9 6 5 0 2  
29 10 32 39 2 
3011 14536 
3 1 1 1 6 7 2 6 1  

April 1 12 42 $3 3 
3 14 14 10 3 
7 17 38 51 9 
23 7 3 2 6 6  
26 9 1 2 2 6 6  
27 9 54 473 

May 1 12 6D 14 9 
3 14 41 52 2 
4 15 35 12 4 
5 16 28 69 5 
6 17 22 40 9 
26 8 33 35 2 
26 9 17 24 1 

June2  15 19 8 8  
3 16 1.2 558 

July 21 6 34 676 

Bug 20 6 5.2 40 0 
21 7 45 6 5 
23 9 35 39 3 
26 11 28 66 1 

POLAR 

It m 

N A 

102 
29 54 
2008 
2768 
827 
60 03 
431 

33 46 

23 76 
3704 
3006 
966 
741 
3065 
825 
168 

3267 
a96 
1766 
54 62 
28 05 
31 14 
31 60 
4817 
2379 
54 71 
38 34 
33 99 
5144 
2762 

69 47 
22 93 
20 08 
22 57 
3088 
56 05 

37 53 
23 23 
47 70 
40 73 
2720 
54 44 
48 03 

131 
54 40 

43 04 

48 48 
20 86 

6 84 
35 32 

A s c ~ ~ s r o ~ s  AND NORTH 

A R  rn 

Limb 1 0 - i  

DISTANCES Or 

E m  f N A  

+021 
$. 0 23 
4-064 
-011 - 033 
+ 0 29 - 004 
+ 0 04 
+ 0 07 
- 0 03 
-009 + 061 
+ 0 8 2  
$-. 038 
+ 010 
+ 010 
$ 0 1 3  
+ 011 
+ 046 
+ 0 36 
+ 0 08 
+ 0 20 + 0 02 
+ 0 8 3  
+ 0 8 9  
+ 0 87 
+ 0 27 + 041 
f O 6 0  
+ 0 4 8  

- 0 13 + 0 06 - 0 01 + 0 97 
+ I 1 1  
+. 0 62 
- 0 01 
+ 0 44 + 0 41 + 0  79 + 070 + 0 09 + 0 79 
+ 0 20 
f. 0 68 

+ 0 61 

+ 1 14 
+ 0 55 
f 109 
+ 072 

11 
11 
1 
I 
I 
1 
I 
I 

11 
II 
IL 
I 
1 
I 
I 
1 

1 
11 
11 
11 
I1 
11 
11 
I 
I 
I 
I 
I 
I 
I 

I1 
I1 
I1 
I 
I 
I 

I1 
I1 
11 
I1 
I1 
1 
I 

I1 
I1 

I 

I 
I 
I 
I 

Erro f N A 

-1073 - 8 41 
+ 026 
+ 042 - 0 72 
+ 116 - 166 
- 6 2 5  

- 544  - 10 20 - 10 18 
- 2 7 0  

- 087 - 3 76 - 3 80 

- 3 1 1  - 8 62 
-1032 - 681 - 9 65 - 9 77 
- 4 87 
+ 4 6 1  - 2 59 - 0 22 - 0 42 - 7 64 
- - 6 5 8  
+ 2 8 4  

- 1068 - 6 8 1  - 2 d l  - 2 22 
- 0 4 9  - 4 10 

+ 4 51 
-- 0 23 - 127 - 2 12 - 0 26 - 2 17 - 5 18 

+ r; 04 
+ 6 71 

- 0 24 

- 2 4 1  - d 08 - 8 35 
- 3 50 

THE MOON S CENTER 

N D m 

:he 1 O h m U  

S 91 24683 
S 94 68 2 64 
8 73 22476 
8 71 33 20 37 
S 71 6 2776 
N '71 40 13 15 
N 73 9 39 72 
S 75265916 

S 81 47 1966 
S 93 18 14 26 
8 100 37 42 53 
S 71204914 

N 72 44 3366 
N 74 44 512 
N 77 24 26 80 

N 84113628 
s 88 0 32 27 
S 91636688 
S 95 43 12 64 
8 09 19 38 85 
s 102 33 62 40 
s 108 23 50 30 
N 7223 880 
N 71 7 385  
N 76 34 8 06 
N 79 35 16 36 
N 86 44 56 61 
N 90362738 
N 04273219 

S 98 9 60 10 
s 104 26 5790 
N 107 68 19 46 
N 78 27 14 79 
N 89141073 
N 93 6 39 60 

N 106 2 46 34 
N 108 32 0 87 
N 108 14 59 04 
N 106 Ei2 37 72 
N 104 27 38 68 
N 95 22 30 69 
N 99 2 30 71 

N 106 20 46 98 
N 102 21 66 62 

N 102 28 29 51 

N 107 47 22 64 
N 108 23 34 39 

106 17 1754 
N 99 46 21 60 

m 

1147 081 
12 33 29 31 
3481944 
4442779 
5 40 8 60 
6 34 49 74 
7 28 4 35 
8 19 33 42 

9 57 23 69 
12 16 37 07 
13613016 
6 23 9 05 
6 18 6 58 
7 11 3017 
8 3 815 
8 53 1 48 

10283244 
Ill6 285 
18 1 1720 
12 47 54 16 
13 36 27 97 
14 24 30 94 
17 4 31 58 
6534734 
7462290 
8 36 53 84 
9 26 38 07 
10 69 33 58 
11466094 
12322714 

13 19 69 60 
14 69 22 88 
18 40 20 09 
9 8 21 60 
11292977 
12 15 55 43 

15 34 37 54 
17 25 22 79 
18 22 47 29 
19 20 39 94 
20 18 36 60 
12 44 63 46 
13 32 4724 

20 1 1 1 1  
20 58 6382 

14 30 42 53 

16 46 4734 
17 43 2080 
19 42 6 75 
21 43 34 60 

(Cmlanued) 

N P D  
horn 
N A 

3610 
64 25 
2501 
20 79 
27 04 
1431 
38 07 
5291 

14 21 
4 06 
32 35 
4644 

3268 
1 37 
23 00 

3317 
23 G f j  
4556 
673 

29 30 
42 63 
45 43 
1350 
128 
1 84 
8 93 
47 87 
2080 
3423 

39 42 
49 18 
17 15 
12 57 
1024 
36 60 

60 85 
O 64 

67 77 
36 60 
38 32 
28 52 
26 63 

52 0a 
63 32 

29 27 

20 17 ' 

31 31 
9 19 
18 10 
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RIGHT A~CENE~IONS AND NORTH POLAR DIBTANCE~ OF THE MOON 8 CENTER (Cm~tat tu~d) 

N P D  
ram 

46 13 
36 88 

33 97 
437  
6 36 

48 87 
44 13 

12 45 
4616 
20 38 
27 34 

26 62 

Erro f N A 

+ 1 9 6  - 7 70 

- 2 06 
- 0 4 0  
4- 1 7 2  
+ 0 5 3  
4- 6 2 8  

- 2 55 
- 0 1 9  -- 0 17 - 1 6 3  

- 170 

E m  f N A  

+ 0 05 
f 0 41 

$ 033  
+ 072 
$ 060 
+ 0 37 
+ 0 91 

$. 0 49 
$ 0 6 4  
+ 067 
+ 0 65 

+ O 6 7  

Limb - " ' I  

SIDEREAL TIME OCCUPIED BY THE MOON a DIAMETER PABSING THE MERIDIAN 
COMPARED WITII THE NAUTICAL ALMANAC 

M lar Tlm f 

obscrvou n. 

1847 
Sept 18 6 27 447 

20 8 16 4 6 

Oct 18 6 69 2 9 
19 7 62 30 3 
20 8 46 26 0 
22 10 36 38 8 
26 14 31 0 0 

Nov 16 6 37 22 4 
20 10 12 39 3 
23 13 10 36 1 
27 16 44 30 8 

Deo21 11 60 1 9  

N 
S 

S 
S 
s 
S 
N 

S 
S 
S 
S 

S 

D 

1831 reb  a6 
Aprl 26 
M y  26 
Sept 21 

I833 May 3 
July 1 

1834 Feb 23 

1836 Mar 14 
Apnl 13 
May 12 
June 10 

1886 Feb 2 
Aprll 1 

1837 Jan 21 
Mar 21 
Apnl 20 

I I1 

Llml, - 
I 
I 

I 
I 
I 
I 
I1 

I 
I 
II 
II 

111 

108 8 44 17 
104 56 44 58 

103 17 36 03 
99 44 4 77 
95 27 4 63 
85 48 48 34 
72 17 3786 

97 21 15 00 
7 9 1 1 4 5 3 5  
71 45 20 55 
77 46 28 87 

71 31 27 32 

A B from A R fi m 

Obea mti n. 

. I 
h m 

18 16 8 83 
20 12 40 74 

20 45 48 96 
21 43 21 99 
22 41 23 21 

0 39 48 36 
4 48 10 04 

22 18 24 37 
2 1 0 6 1 9  
5 18 546 
9 8 27 43 

648EiO94 

Th f i  t llmb s ted ough 

9 68 
41 16 

49 29 
22 71 
23 71 
48 72 
19 95 

24 86 
6 8 3  
6 13 

28 08 

6151 

D 

- 0 30 
- 0 3 G  

+ 0 1 2  
- 0 2 5  

4- 0 3 0  
+ 0 0 4  
+ 0 2 4  

- 0 4 0  - 0 32 
-- 0 0 6  

- 0 1 . 2  
- 0 1 4  

- 036 
- 0 0 8  - 0 4 9  

- 0 2 4  

0 

Em EA Iwun AL 

m 

2 748 
3 06 
7 16 

12 48 

14 26 
15 70 

23 48 

18 I6 
20 02 
26 62 
31 68 

15 68 
19 16 

1470 
6 32 

12 08 

N A 

23 42 

17 66 
20 48 
26 22 
31 46 

16 32 
12 86 

1420 
6 80 

11 64 

Dm 

- 0 06 

- 0 50 
+ 0 46 
- 0 40 - 0 22 

- 0 36 - 0 30 

- 0 60 - 0 02 - 0 44 

D 

1838 Jan 10 
Map 9 

1839 Feb 27 
April 28 

1842 July 22 
Sept 10 
Oct 19 

1843 Feb 14 
April 14 
M y 13 

1845 Jan a3 
Feb 22 

1846 Jan 12 
Aprll 11 
June 9 

1847 I)et 21 

Om 

s I 

m 

2 19 62 
16 12 

6 76 
7 67 

9 52 
1 52 
8 30 

20 10 
24 12 
2768 

8 28 
8 00 

'7 30 
9 61 

2464 

21 10 

N A 

1932 
14 76 

6 8 8  
732 

982  
156  
8 5 4  

1970 
23 80 
276 

8 1 4  
786  

6 9 4  
9 4 8  

24 16 

20 SG 



OBBEBVED AT THE MADBAl OBBEIlVdTOBY COMPARED WITH TEE TABU6 90 
H Y 

D~sruoae o~ T E ~ E  

W IN A 

~ ~ o z z r  

H ElulPrn r 
Ob rrU 

1831 I 

Mar 112256 64 
12 22 58 21 0 
16 23 7 0 1 
19 
21 23 IS 4 1 
24 23 26 64 1 
28 23 39 7 6 
30 23 44 7 5 

July 1 22 43 24 8 
G 22 57 55 4 
7 23 6 35 1  
10 23 21 3 9 

1832 
F b 18 22 62 278 

Mar L2 23 49 327 

Aprl 2 0 52 888 
3 0 5 5 4 5 8  
4 0 5 8 2 8 0  
5 1 0 8 8 6  
7 I 6 278 
9 1 8 5 8 3  

10 1 10 24 5 

O t  6 2 3  7 268 

Nov u 0 18 343 
10 0 26 111 
13 0 29 664 
15 0 37 12 4 
18 0 44 333 
19 047 2 4  
23 0 66 517 

D 120458 
8 1 22 506 

1833 
Ma 18 0 59 330 

23 1 9  08 
25 1 10 586 
'6 1 11 283 
27 1 11 374 
28 1 11 242 
29 1 10 480 

A p 1  1 1 6367 

May 28 2J 36 
31 22 u0 36 6 

J 1y 17 1 50 

Oat 19 0 21 13 8 
21 O 26 164 

Dec 23 22 27 80 1 
26 22 24 44 8 

P . .  

A m a r o ~ e  

P i t O b  
nsd 

-. 

O 

~ R D  No= 

~ E f m m  

Ob ti 

22123578 
22 18 47 19 
22 43 13 87 

23 15 2 66 
23 34 4361 
0 1 46 23 
0 15 3901 

5 a1 3589 
6 61 44 11 
6 8 1947 
8 34 40 39 

20 44 22 92 

23 13 684 

1 35 30 68 
1 42 1752 
1 48 56 37 
1 66 23 09 
2 7 47 14 
2 10 1222 
2 24 35 39 

12 LO 64 23 

15 11 3535 
18 42 56 69 
16 68 3632 
16 14 42 77 
16 33 65 71 
16 40 21 68 
17 u 6804 

18 17 14 48 
18 31 9 81 

0 42 221 
1 11 1529 
1 21 636 
1 26 32 76 
1 20 3862 
1 33 81 79 
1 36 42 12 

1 44 I953 

3 21 67 46 

14 I1  1782 
14 23 1266 

16 37 26 89 
16 43 33 15 

CE~PTBB 

P i  Ob- 
wed 

-. 
C 

POL- 

A B h m  

N A 

or MZBQVBY 

N P D h  

Otu r v d  

- 
103 20 16 78 
102 4 24 95 
100 33 18 72 
08 98 14 25 
07 15 30 74 

81 49 33 11 
90 6 5601 

68 g 360 
67 2 1640 
66 38 12 74 
66 18 11 10 

100 83 36 04 

97 9 2300 

78 la 37 78 
77 23 9 83 
76354024 * 

75 7 20 06 
73 48 46 86 
73 I3 26 73 

89 6 1793 

108 41 2051 
111 5 1106 
111 56 3449 
113 3 376 
113 0 207 
114 16 3609 
116 10 6 18 

115 36 5024 
115 11 4764 

84 51 312 
80 42 1669 
79 17 61 42 
78 39 43 22 
78 6 37 16 
77 31 37 21 
77 3 4960 

75 58 5 30 

76 8 54 34 
73 21 10 36 

74 45 61 48 

103 39 35 34 
104 64 16 25 

109 32 1780 
109 68 28 63 

/Cbnh&) 

N P D  
h 
N A 

Erro f N A  
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- 

t 

R ~ Q ~ T  A B O ~ ~ I O N S  U D  NOBTH POU D I B T A N O ~  OF TEE C ~ T E J ~  03' M f i ~ ~ u l l ~  (C 121 d ) 

Erro f N  A 

-003 

- 

1 8 1  

M Bb Tkn f 

O b  TP ti 

-- 
1834 
Jan 1 6 2 2 5 8 2 6 2  

N P D  

:: 
I 

3668 

PIntOb- 

med 

C 

k I L l  m 

Ob ti 

1 8 4 3  606 

~ i n t 0 t . 1  N P ~ f i m  

d l  O b r v t i  

f 0 16 
-017 

D O 0  1 + 0 36 
-0  06 
-0 02 
-0 18 

+ 0  17 
-020 
-021 
f O 1 9  
-006 
+ 0 07 
+O34 
-006 
+ 0 40 
- 0  45 - 0 04 

-012 
-008  
- 0  07 

+ 0  06 
-021 

-070 
-029 

-0  31 
+ 0  04 

+017 

- 0  16 
-0 33 
+002 

+ 0 03 
+ 0 05 

-0 21 
+ 0 0 1  
- 0  23 

-0 07 + 0 08 
+ 0 22 
-049 
--028 
--o 14 
-0 04 

- 0  65 
--024 
- 0  25 + 022 

17 23 0 587  
19 23 6 153 
22 23 14 23 9 
24 23 19 58 7 
26 23 25 407 
27 23 28 33 5  
29 23 34 24 5 

Feb 2 23 46 129 
18 0 31 487 
19 0 34 50 1 
20 0 37 50 7 
21 0 4 0 4 9 9  
23 0 46 43 0 
24 0  49 34 9 
25 0 52 236 
26 0  65 8 1 
27 0 57 46 4 . 

28 1 0  187 

Ma 1 1 2 457 
3 1 8 6 4  
4 1 8 5 9 8  

1 835 
F b  13 1 8 280 

15 1 12 41 6 

d p r l 2 8  22 48 41 5  
30 22 53 38 1 

M y 1  22 56 17 8 
10 23 26 336 

J e 19 1 49 29 1 

S pt 26 0 59 59 7  
27 1 1 2 2 7  
28 1 2 432 

Oct 17 1 17 180  
23 1 11 508 

N v 23 22 29 10 6 
24 22 29 8 8 
27 22 30 42 1  

Dec 3 22 38 42 0 
11 22 56 6 7  
17 23 10 0 6  
24 23 29 23 0 
26 23 32 17 0  
28 a3 41 14 o 
29 23 44 15 5  

1836 
Jan 16 0 38 20 1 

19 0 47 468 
21 0 53 528 
22 0 56 512 

a* 

A R from 

N A. 

-- 
603 

- 
C 

-1- 2 76 + 443 + 6b3 
-1- 264 + 074 + 362 
+ 194 

f 371 + 1 3 4  + 115  - 0 06 + 166 + 1 0 4  
- 1 3 2  - 1 83 
- 1 ~ 2  
- 3 ' 3 4  
+ 4 68 

- 2 6 7  - 6 82 - 2 3  

t 291  + 367 
i- 293  
i- 6 12 

i 4 3 7  

+ 0 79 
+ 6 00 

1 163 

- 3 15 

-I- 3  34 

3 292 

-- 107 
-- 882 
- 1 - 2 8 2  

._- 

113 45 502 
113 40 21 13 
1 1 3 2 3 2 3 5 9  
113 5 2478 
1 1 2 4 1 5 0 8 1  
112 27 53 26 
1 1 1 6 5 4 7 9 4  

11034 714 
101572540  
101 11 3443 
100 24 2963 
99 36 1047 
97 56 22 45 
97 5 693 
96 13 326 
9 6 2 0 2 1 9 1  
9 4 2 7 1 6 5 8  
99 33 47 16 

9 2 4 0 3 1 9 3  
90 54 44 45 
90 2 6 2 4 1  

84 38 40 13 
83 10 1348 

82 24 57 70 
75 18 54 38 

67 35 1 86 

g0 6 5  78 
99 46 4854 

100 25 180 

103 20 63 55 

112 48 3661 

11429 745 

1 1 0 3 3 1 3 5 9  
109 33 24 68 
1 0 9 1 0 1 0  

1 

1 1 3 4 5 3 3 8 7  
8 68 
2656 
3022 
2742 
5155 
66 88 
4988 

1085 
2674 
3558 
2947 
12 13 
23 49 
561 
142 

2030 
1324 
51 84 

2930 
37 63 
4962 

4304 
17 15 

063 
59 80 

622 

6 57 
54u9  
3 43 

60 40 

3996 

1037 

1252 
15 86 
292 

18 49 3632 
19 2 4 5 3 9  
19 22 45 12 
19 36 14 08 
19 49 50 13 
19 56 3993 
20 10 2346 

20 38 1  69 
22225284 
22295166  
22364902 
22434559  
22 57 32 34 
23 4 2 1 4 1  
2311 761 
23 17 4850 
23 24 2533 
23 30 5451 

2 3 3 7 1 6 5 0  
23 60 3219 
23 66 22 42 

22 38 68 94 
2 2 5 1  671 

1 1 4 3 1 9 1  
1 2 7 2 2 1 1  

1 33 58 69 
2 39 47 47 

7 3 6 5 2 6 5  

13 17 34 13 
13 22 5409 
1 3 2 8 l l O C l  

14 67 4277 
15 16 52 23 

. 14 38 6741 
1 4 4 2 5 2 5 0  
14 56 1632 

16 27 6640 
16 15 5576 
16 54 30 35 
17 41 32 41 
17482417  
18 9 11 47 
18 16 1063 

20 17 26 65 
20 38 42 64 
20 6a 43 47 
ZQ H3 3876 

3647 
4622 
45 12 
14 44 
50 07 
3991 
2328 

186 
5264 
5145 
4921 
4553 
32 41 
2175 

765 
48 90 
24 88 
6447 

1638 
3211 
22 35 

68 99 
650 

3121 
2182 

68 38 
47 51 

6282 

33 97 
63 '76 
1111 

42 80 
52 28 

5720 
5251 
1509 

5633 
55 84 
30 67 
31 92 
2389 
11 33 
1069 

25 00 
4240 
43 22 
3898 



OB8ERVED AT THE MADRAS OBSERVATORY COJIPAIlED WITH THC TIBLES 101. 

' 

1 
; 

P 

DIBTANOEB OF !Mil3 

E m  fN A 

--- 
+O09 + 008 
-042 
-033 

-041 
-024 
-009 - 0 44 
-0 32 
-046 
-081 
-071 

f 0 09 + 042 
+015 
+ 0 5 3  
+033 + 008 
-041 

f O 0 6  

- 0 14 
-0.32 - 0 12 
- 0 43 
- 0 09 
-019 
-026 - 0 24 
-0.24 
-067 

-088 
-066 

-0.33 
-089 
-025 
-024 
-036 
-038 
-067  
-029 
-042 
-013 
-031 
fO09 
-057 
+ 020 
+024 
-022 
-1- 0 06 

POLAE 

A R h m  

N A 

3096 
3672 
566 

3757 

1548 
1387 
51 45 
5 85 
54 60 
524 
2249 

487  

3385 
5982 
4232 
870 
4 8 3  
4392 

2003 

4519 

3065 

2838 
59 97 

4606 

4895 
2930 
1376 
5233 
2408 
12 83 

421 
4725 

19 70 
1114 
58 77 
5310 
5366 
000 
11 72 
1584 
67 97 
5938 

133 
668 
2764 
43 39 
271 
2571 
52 66 

. , .. 

RIGHT 

bf 8 1  Tim f 

Ob rv ti 

- 
1836 
J 23 059461 

26 1 8  09 
27 1 10 331 
29 1 15 12 3 

Feb 2 1 22 2 0  
3 123 34 
4 1 23 44 1 
5 124 21 
6 1  23 54 0 
8 122 121 
9 1 20 332 
10 1 18 189 

Apnl 13 23 0 51 3 
14 23 3 20 0 
18 23 14 14 9 
21 23 26 62 9 
24 23 34 4 8  
25 23 37 36 2 

M y 3 1  138537 

J ly 19 22 39 307 

o t 6 112 294 

NO 22 22 66 34 1 
26 23 3 164 

D 4 23 25 30 1 
1837 
Jan 3 0 52  57 2 

7 1 4 492 
8 1 7 3 6 8  
9 110 185 
10 1 12 53 0 
24 1 21 290 

r e b  19 22 37 21 1 
20 22 35 6 7 

CENTER Ol? ~ ~ I ~ B O U R Y  ( C  ~ 2 8  224 b )  

rv d Ob ti 

C 108272548 2360 - 188 
106383091 2921 - 170 
105595276 6009 -267 
104 30 44 28 4528 - 1 00 
101534766 4646 - 120 
101 12 3460 31 48 - 3 12 
10032 161 5981 --la0 
99 62 37 81 3367 - 4 17 
99 14 3000 3747 - 162 

89 I0 4411 5123 + 71.2 
8 8 2 6 1 1 1 3  1705 t 6 9 2  
86141187 1970 + 783 
8 1 6 2 4 2 2  428 + 0 0 6  
80 8 1223 1309 -1 086 

64 62 6950 0.58 

68 47 7 88 668 

106 8 27 86 22 93 - 4 93 

1 0 8 1 9 4 8 6 9  5358 -1 489 
107638373 6535 -9. 162 

111 62 14 02 13 11 

113284932 4070 -05 .3  
112 33151 3118 - 0 3 2  
111382684 2 ~ 9 1  -1- 007 
111 11 5577 us76 - 001 
11014 294 464 + 170 
103252486 2305 - 1 8 1  

107 1 1477 1&15 5 338 

105 23 320 889 
105 4 4321 4978 -1- 657 
104 45 6 14 9 77 -1- 4 63 

98 31 166 872 

M35 400 585 + 185 
95 64 126 421 

21 7 20 03 
2 1 2 5 1 2 0 3  
21 29 69 02 
21346334 
21395401 
21 46 038 
21 50 1239 
22 61613 
22 22 58 39 
22575951 
23 4 164 
2 3 1 0  669 
23 22 28 21 
23 28 43 19 
23 35 247 
23 41 25 93 
23 47 52 60 

L 

i 

A~OEN~IONS 

PIntOb 

ed 

C 

Mar 1 22 28 116 
6 22 30 16 7 
62231 69 
72232 56 
8 22 33 8 8 
9 22 34 190 
10 22 35 333 
13 22 39 47 2 
16 22 44 39 2 
22 22 66 0 1 
23 22 58 3 8 
24 23 0 12 5 
26 23 4 42 6 
27 23 6 57 3 
28 23 9 19 9 
29 23 11 47 6 
30 23 14 16 6 

+ 

AND N O B T ~  

A R f i m  

Ob ti 

--- 
rn 

21 63087 
21 26 3664 
21 33 608 
21453790 

22 8 1589 
22131411 
22 17 51 64 
22 22 6 29 
22 25 54 92 
22 32 570 
22342330 
22 36 5 58 

0 30 33 76 
0 36 5940 
1 3 4 2 1 7  
1 32 817 
1 47 450 
1  54 43 84 

6142044 

6314513 

14 12 30 79 

lu 5 28 70 
15 24 0 09 

15 21 4649 

IS 43 49 04 
20112949 
20 18 1401 
20 24 52 57 
20 31 2432 
21 36 13110 

20 37 509 
20 38 4781 



102 RIGHT ASCENSION8 AND NORTH POLAR DIBTdhCES OF THE  PLANET^ 

-- 

25 0 41 6 4  

J 7 1 24 28 

Apnl l9  1 10 4 



OBSERVED AT THE MADRAS OBBERVATOBY COUPABED WITH THE TABLES 103 

PO LA^ D 

L R  t k m  

N A 

2254 
3603 
5561 

37 65 
1545 
1737 
866  
2931 
56 15 

69 99 
1 5 4 3 ,  

14 48 

3865 
704 
043 

4787 
5419 
6998 
1161 

5 23 
50 46 

12 43 
7 93 
1 0 ~ 1  
0989 
48 91 
37 66 

3143 

2181 
22 03 

967 
39 39 
4102 
3012 
2036 

1213 

8 32 
41 55 
1441  

17 23 
49 98 
6738 

1116 

RIGHT 

M 6 1 Tim f 

oh ti 

1839 
Feb242325413 

26 23 31 1 1  
28 23 36 26 3 

M r  12339114 
22 0 39 48 1 
25 0 48 58 9 
26 0 51 530 
28 0 57 195 
29 0 59 49 8 

A p 1 3  1 9 9 3  
9 110452 

J ly 5 0 44 367 

0 t 3 23 18 93 
4 23 21 112 
6 23 26 103 
82331 3 4  
26 0 9 3 1  
27 0 11 120 
29 0 15 294 

1840 
F b  6 23 26 190 

7 2 3 2 9  7 8  

9 pt 13 23 17 49 

Oct 9 0 20 210 
10 0 22 19 5 
17 0 35 44 1 
18 0 37 366 
19 039291 
20 0 41 208 
2 1 

1841 
F b  32 037514 

16 0 49 42 
17 0 53 33 
19 058 21 
27 1  14 272 

S pt 17 0 19 59 5 
20 0 20 35 7 
21 0 28 442 
24 0 34 41 9 
2, 0 36 3 5 4  

0 t 16 1 8 343 

Dec 1 22 27 39 3 
2 22 27 16 4 
10 22 30 152 

1843 
J n  20 1 1 2  6 5  

23 1 18 4 8 8  

Oct 24 22 46 8  2 

Dee 26 0 47 36 0 

- 

E r a  f N A  

+ 276 
+ 389 + 5 73 

f 6 8 5  
-368 
- 3 0 6  
- 161 - 4 11  
- 2 9 5  

- 0 4 2  - 184 
f 0 8 7  

+ 4 30 
+ 4 2 5  
+ 5 44 

+ 7 56 + 562 

+ 2 0 5  
+ 3 94 

I 0 6 9  

+ 3 5 5  
+ 6 9 4  

i 2 4 4  
+ 631 
+ 2 1 6 '  
+ 3 28 

-- 152  
+ 0 2 1  - 0 20 
+ 206 
-246 

4- 2 98 

+ 2 4 0  
+ 0 01 
+ 0 59 

* 

STANUES OF TEE 

Err IN A 

---- 
+005 
-060 
- 0 1 7  

-0 66 
- 0  11 
- 0 4 6  
-020 
-001 - 026 
- 0 33 
- 0 3 4  

+ 082 

+ 0 2 8  
3 - 0 2 2  
+ 0 4 7  
+030 
-01s 
- 0 0 4  
-008 

- 0 40 
-0 51 

-0  19 
+ 0 03 
-025  
-0 10 
- 0  88 
- 0  38 

-079 

+021 - 0 46 
+ 036 + 0 60 
+Of30 
+Oll 
- 0 0 4  

-050 

-048 
- 0 4 4  

+ 0 17 - 024 
f 039 

+ooL 

ASCZNBION~ AND NOBTH 

; R f I r n  

CENTEE 

~ i t 0 b -  

rveil 

C 

a 

- 

--- 
C 21432949 

21 66 36 63 
22 9 5 5 7 8  

22 16 38 20 
0 36 1556 
0671782 
1 4 8 7 6  
1172932 
1 23 56 41 

1 53 0 32 
2 1 8 1 6 7 7  

7 35 1396 

12 7 3837 
1214 682 
12265996 
12394757 
1 4 2 4 ~ 4 3 8  
1431 002 
14431169 

20 32 5 63 
20 38 50 97 

13 32 1262 
13 38 7 90 
14191076 
14 24 5999 
14 30 49 29 
14 36 37 9Q 

22 63222 

2 2 5 4 2 1 8 0  
23 42 22 49 

12 4 921 
12 22 38 89 
12284132 
12463001 
12622090 

14471263  

15 1 1  938 
35 14 4203 
15521485 

21 8 17 06 
21 26 5022 

12 57 6699 

1 9 4 1 1 1 7  

OB MEROURY f 0 

N P D ~  m 

Ob rp ti 

105 55 1384 
104 48 25 21 
103 38 10 17 

103 03195 
8 6 2 1 4 6 8 8  
8 3 3 1 5 7 9 6  
82 36 41 01 
80 49 39 91 
7 9 5 8 2 0 0 5  

'76113312 
73 9 4824 

66292033 

88 51 201 
8 9 3 6 1 0 5 ~  
91 7 23 46 

105 16 58 65 
106 27 4 18 

110462275 
110 24 16 JG 

80431611 

99341336 
1 0 0 1 5 4 9 0 6  

105243106 
1 0 5 6 9 3 9 0 9  
106 34 5 84 
107 7 36 92 

105 30 13 42 
1 0 0 d 7 2 7 1 9  
99 38 57 89 
97 59 17 24 
91133076 

108 27 4 12 

108 4 1120 
106 14 53 59 
94 40 47 11 

nt! nzred / 

N P D  
f i m  
N A 

I 

1660 
28 90 
1590 

3780 
4220 
6490 
3940 
35 80 
1710 

3270 
4660 

2120 

6 40 
1480 
28 90 

6 20 
980 

2480 
20 30 

1680 

1690 
5600 

3350 
4530 
800 
40 20 

1190 
2740 
57 60 
1930 
2830 

7 70 

1360 
63 60 

47 70 



104 RIGHT ASCEN IOYS AhI) NORTH POLAR DlSTAhCES OF 1 H h  PLAhETB 

R QHT 4 CENBIONS A D N BTH POLAR D~BTAWQEB OE THE CE TFR OF hlxncun~ /C t d j  
__CI-- -- 

M B l a r T m  f 1 ItOb- A R f m A R f m l i n t ~ ~  ~1 ~ f m  
N p D  

E I N A  f m  E f N A  
OL i d. Ob ti n. N A d Ob rv ti N A 

- --- -- 
J 3 1 10 55 6 C 19 59 7  15 6 82 -0 33 C 112 38 41 15 41  37 + 3 12 

4 1 13 "8 7 20 5 37 62 37 30 - 0 22 112 15 3925 41 58 I- d J1 
8 1 2 2 1 1 4  20 30 7 94 7 76 - 0  18 110 31 431 5 DO + 159 
9 1 2 3  517 20 35 45 12 44 82 - 0 30 110 2 2 7 5 5  2577 - 1 7 8  

11 1 26 223 20 46 5 28 8 88 -040 109 3 1362 1381) I 0 1 8  
12 1 27 7 6  2 0 5 0 d 1 2 0  5116 - 0 0 4  108 33 10 67 9 63 - 1 04 

Feb 20 22 29 36 8 20 60 36 05 35 57 - 0  48 108 9 4 1 6 2  5336 i 5 7 1  

M 12 22 53 25 22 18 13 57 13 18 - 0  39 1 0 2 5 4 4 1 9 6  4742 t- 546 
17 23 4 02 2 2 4 7 3 2 3 0  3201 -029  100 824OC 2617 4 2 1 1  
18 23 6 150 22 53 44 76 44 48 -0 25 9 9 3 1 2 0 7  2951 -I 614 

Ap 127 1 10 21 3 3 31 5605 5895 + 040 6 8 3 2  176 4861 - 3 1 4  
28 1 12 38 5 3 3 8 1 U 9 4  1121 4 0 2 7  
9 1 1 4 4 1 9  3 4 4 1 0 8 8  1107 fO19  87 41 58 10 5 13 - 2 97 

M y  3 1 2 0 1 6 3  4 5 32 55 32 74 t  0 19 

J ly 2 22 42 10 4 6 2 7 3 0 1 5  3025  t o 1 0  6 5 1  + 259 68 9 2 92 
3 22 45 9 6  5 34 26 89 26 76 - 0 13 ' 

14 23 33 35 1 7 6 23 16 2379 f O 63 66 30 678 6 6  - 0 1 G  
29 0 41 37 6 Q 9 4 8 0 7  4814  $007 

A g  4 1 2 1 2 9  0 5 4  408 606  - 0 0 2  75405061 5389 +- 328 
b 1 7 489 10 7 38 05 36 50 + 0 45 
9 1 15 10 79100409 5868 c 4 9  

16 1 27 47 8 4 1 0  4 8 4  1080 + 536 
17 1 29 8 2  1 1 1 2 2 1 3 3  2121 -012 8 4 5 2 2 0 2 7  2 7 9 j  t 366 
18 1 30 22 2 1 1 1 7 3 1 7 4  3161 -010 8d 34 14 85 1961 t- 4 36 
26 1 34 28 1 1 1 4 5 1 7 6 3  1738 -025 

S p t  7 1 2 9 5 4 4  1 2 3 5 5 6 9 3  6575 -018 97 14 48 1 54'31 f f19 
10 1 24 1 4 5  12 42 305 267 - 0 3 8  YB 17 2 8 5 1  3761 + 00 
1 1 19 8 0  12444929 4896 -033 r ) f l 4 8 1 6 8 3  2086 +- 4 0 1  
11 1 1 2  492 1 2 4 6 2 2 4 8  2221 -027  J9 8 2 8 9 5  3116 4 5 2 1  
19 0 50 45 7 12 43 58 00 58 06 -0  03 9 91 

O t  9 2 2 4 6  4 t 3  - 12 1  21 66 21 80 + 0 24 88 5C 1 84 58 tO --- 3 44 
14 22 4> 19 1 12 17 31 38 31 86 -I 0 48 8 3 6 2 4 6 1 4  4401 - 1 S 
16 22 43 2 6 ~  1 2 2 6 4 0 2 6  4022 -004 D O 4 3  161  554'l - 6 1 2  
17 22 44 26 2 1 2 3 1 3 7 9 8  3823 + 0 2  31 13 2936 '380 1 - 0 4 4  
20 22 48 39 0 1 12 47 41 39 41 71 + 0 32 92 ~3 58 51 2 - 3 0 2  
11 29 60 210 1 2 5 3 1 9 8 3  2021 $ 0 3 8  93 30 59 93 - 0 A6 
22 22 52 Q 0 1 2 5 9  469 496 + a 2 6  94 9 1 3 r O  1 - 0 37 
23 32 54 15 13 4 5467 64 94 + 0 37 94 48 21 35 21 7 3  - 022 
24 22 55 58 8 13 10 4885 4920 -+ 035 Qu681212 1267 + 050 
25 2 57 59 7 1 3 1 6 4 6 2 7  4675 +048 96 8 3 3 J 8  3107 1 -( 009 
26 23 0 3 6 13 22 4703 47 25 + O 22 96 49 15 14 16 10 f 096 
29 23 6 26 7 13 41 0 6 1  113 -+ 062 98 51 57 09 59 70 + 2 66 

No 7 23 26 36 5 14 37 4304 4365 + 061 
29 0 19 403 16 52 4353 43 46 - 0  07 114 9 46 18 49 3 I- 3 u 5  

17 19 51 05 51 14 + 0 09 115 14475 4734 I -  269 
17 26 4054 40 76 + 0  2" 115112350  2739 b 3 8 9  

6 0  39 40 2 17 40 2184 21 98 + 0 14 115263492  3940 I L4tl 

J 2 1 1 8 3 2 4  20 6 47 71 47 42 - 0 29 110 12 j 2 4  422 1 3 0 2  
5 1 6 9 5  20 4 1216 1165 - 0 6 1  100212185  1958 - 2 2 7  

23 22 43 14 3 185641791 4688 - 1 0 3  



OBSERVED AT THE MADRAS OBSERVATORY COMPARED WITH THE TABLES 106 

RIGHT A ~ C E N  IONS AND NORTH POLD D~srwc~e or THE CENTEX OF Mmaua~ f C n€ nwdj  

F b  9 2 2  32 392 
10 22 33 562 
11 22 35 103 
13 22 8 235 
17 22 4 295 
18 22 47 2 8 
2a 23 2 22 1 
26 23 4 40 0 
2 7 2 3  7 00 
28 23 9 215 

Mn 2 2 3  14 116 

Ap 1 2 0 43 453 

10 1 5 51 0 
I 1  1 7 462 
12 1 9 2 6 4  
13 1 10 60 3 
14 1 11 573  

11 22 28 6 3 1  
16 22 37 49 0 

Aug 1 1 38 308 
d 1 4 1  7 4  

12 1 45 61 4 
22, 1 35 46 8 
23 1 33 37 0 

S pt 25 22 47 300 
26 22 47 4 6  
28 22 47 25 7 
29 22 48 13 1 
31) 22 49 164 

Oct 1 22 50 35 5 



106 BIGHT ASCEN810N19 AND EOBTEI POLAB DIBTANCPlS OF TEE PLANET9 

r 4 

J 

m f N A  

+ 502 
+ 4 1 8  
+ 429 
- 4 12 
+ 0 06 
-230 + 0 37 
+ 4 0 2  
+ 347 + 135 + 379 + 466 
+ 4 2 9  

+ 104 
+ 4 42 
+ 2 3 0  
+ 4 0 2  
+ 142 
+ 565 
+ 595 + 005 
+ 3 17 
+ 228 
+ 3 8 6  + 469 + 5 24 + 284 + 365 

-316 + 030 - 366 
-370 
-458 
-154 
- 4 8 6  - 5 20 - 328 - 364 + 252 
-444 
+ 0 11  
- 2 5 4  - 2 87 - 3 78 
- 3 8  - 027 
-156 + 065 + 4 8 7  

+ 424 + 666 
+ 506 + 623 

THE 

P t n t O b  

d 

- 
C 

Exam 

M a n R a k T l m  f 

Ob rr t  

1845 m 

Nov 9 0 15 23 4 
24 0 52 189 
27 0 59 479 

Dtw 11 1 23 34 7 
1846 
Jan 11 22 29 22 3 

12 22 28 6 4 
14 22 26 37 8 
20 22 28 410 
21 32 29 43 6 
222230653 
23 22 32 156 
262236687 
27 22 38 46 1 

F b  92250536 
4 22 55 37 6 
5 22 67 59 8 
623 0 238 
8 23 6 184 
9 23 7 492 
10 23 10 21 5 
14 23 20 46 8 
17 23 28 509 
18 23 31 947 
10 23 34 l 9a  
23 23 42 422 
23 23 45 32 0 
24 23 48 22 8 
25 23 51 24 1 

Mar 11 0 30 247 
14 0 39 392 
15 0 42 367 
17 0 48 369 
18 0 61 27 4 
lQ 0 54 120 
20 0 56 498 
31 0 69 194 
22 1 1387 
23 1 3 47 0 
24 1 5 4 1 9  
25 1 7 233 
26 1 8 480 
27 1 9 563 
28 1 10 45 9 
29 1 11 159 
31 1 1 1  131 

Apln 1 1 10 38 1 
2 I 9 396 
3 1 8 1 7 6  
6 1 4 2 0 5  
9 051341 

May 7 22 30 37 4 
1 0 2 2 2 6  3 0  
11 22 28 400 

b 14 22 20 468 

Bsamerows 

P l t O b  

d 

C 

2 
2 
2 
2 
C 

CENTEEI OF MEBCUB'IT 

N P D I  m 

Ob rr tl n. 

109 55 8 9% 
115 34165 
115315002 

114 54 62 73 

111 8 1963 
111155778 
111 36 4 33 
112 23 204 
112283870 
112332429 
112 37 931 
112422599 
112 42 2 76 

112 15 014 
111 55 5846 
111443609 
111314933 
111 22524 
110453726 
110 27 3231 
109 14009 
107 42 41 86 
107133734 
10643 7 3 3  
106 31894 
104 27 15 70 
203 49 6247 
103 11 3 15 

92 50 1224 
90 3 299 
88 6 36 05 
87132819 
86 17 1428 
86213138 
84264307 
83 32 55 13 
82 40 24 23 
81 49 30 03 
81 0 2629 
80132427 
78 28 34 04 
78462212 
78 6 4753 
77 30 3 37 

76 58 1lS9 
75 34 0 88 
75131929 
74421856 
74231233 

83 16 4336 
83 0 7 06 
82601320 
82 8 31 6% 

D r a m a ~ s  or 

Irr I R A  

-0 14 
-055 
-049 

-030 

-071 
-072 - 0 46 
-028 - 0 14 
-020 - 034 
-016 
-031 

-016 
-024 
-0 14 
+ 008 
-022 
-024 
-061 

0 0 0  
--OM 
-011 
-001 
-026 - 0 33 
-018 
0 00 

-044 
+013 

+ 020 + 001 
+005 
+068 
4-008 
-003 
+O02 
-0 11 
+010 + 008 
-002 
-007 
-001 
-045 

0 00 
--0 20 
-031 
-0 01 
-069 

-031 
-011 
3-030 + 0 04 

AXD N o ~ m  
w 

d B f  m 

O b n U  

m 

16 2827 57 
17 4 47 82 
1734 759 

1843951 

17 54 3861 
17671868 
18 3 43 16 
18 2Q 2570 
18 34 24 85 
18393321 
18 44 60 32 
19 12389 
1 9 7 7 7 1  

19 43 707 
10 66 36 87 
20 1 54 25 
20 8 1505 
20 21 410 
20273156 
2034 110 
21 0 1406 
21 20 906 
21264994 
21333188 
21 63 4558 
22 0 3252 
22 7 2044 
22 14 958 

22444055 
0 64611 
0 12 - 
0 26 3423 
0 33 2236 
040 438 
0463861 
053 556 
0 59 2204 
1 6 2 6 Q 2  
1 11 1917 
1165664 
1 22 1857 
1272343 
1 32 973 
1363625 
1442666 

1 47 4768 
I 60 46 10 
1632049 
1 67 1644 
2 0 1 3 3 4  

1 33 1337 
1302876 
1 42 1 13 
1 69 50 35 

(Cmhn~ d 

N P D  
f r m  
N A 

13g4 
4583 
6431 

48 60 

19 69 
6548 
4 70 
606 
4217 
2664 
1310 
8064 
704 

118 
2 88 
3739 
5335 
2666 
4291 
3826 
4104 
4503 
3 8 2  
111s 
2363 
20 94 
66 31 
680 

808 
340 
32 40 
2249 
970 
2982 
3821 
4g 03 
20 95 
a6 49 
28 81 
1083 
35 05 
1958 
44 66 
69 69 

781 
061 
1773 
1911 
1720 

4760 
1371 
1825 
3686 

POUB 

A B h m  

N A 

27 43 
47 27 
716 

g21 

37 90 
1796 
42 60 
2544 
24 71 
3311 
4988 
2373 
740 

691 
3563 
54 11 
16 13 
388 
3132 
069 
1406 
899 
4983 
3187 
4630 
32 19 
2026 
858 

4011 
4624 
45 38 
3443 
2237 
443 
3929 
564 
2201 
2694 
1806 
5674 
1866 
2341 
966 
3624 
2621 

4768 
45 QO 
2018 
1543 
1265 

1366 
2865 
143 
56 30 



OBBFEVED AT THE MADRAS OBSERVATORY COVPARED WITH THE TAB1 EB 10'7 
P 

R OXT As ENBIONB AND N ILTH POLAR D ANCX OF ITI: C M RCURY (C 77b u d )  

bf I Tlm f P i O b  A R f m  * I f  
I X A  l p  c 

N P D f  m 
N P D  I d  0 1  f m  

B f N A  
Ob tl N A d Olr 

N A --- -- I _ _ -  --C__ 

1846 m 

M y 18 22 19 41 8 C 2 5 3 7 1 0  3723 +013 C 80 48 25 22 27 73 + 2 51 
19 2 19 62 6 2 94537 4564 + 0 2 7  80243423 3 7 1 8  + 2 J  
26 2 26 190  2 43 48 69 48 82 + 0 13 77 4 1823 22 17 + 334  
29 22 31 48 6 3  1 8 9 0  920 + O J O  75 20 18 91 20 4f1 -1 1 50 

J l y  9 1 2 8  2 1  8 35 33 9  34 27 + 0 88 6 9 4 1 1 1 8 0  1465 + 2 8 5  

A g  5 1 4 1  303 1 0 3 0 3 1 7 6  3160 - 0 1 6  81 0 23 5 2966 + 611 

e q t  6 22 57 41 4 2 L 9 57 26 7 2647 - 0 2 5  78 16 16 76 1315 - ~ r l  
23 23 14 296 C 11 75 14 15 1421 + 006 84 13 J93 1067 + (1 4 
28 23 28 8 4 1 1 5 8 2 8 1 5  2853  t o 3 8  8 7 5 d 2 0 J b  2231 + 2 5 3  
29 23 31 6 1 12 5 251 A36 -1-042 88 41 31 15 32 28 I- 1 13 

O t  24 0 2 1 1 0 4  14 33 22 80 22 8 - 0 02 10 47 5907 3 3 8  + 4 3 1  
26 0 28 I 6 8  14 45 23 00 2.2 84 - 0  18 1OGo718Lg 2136 I- 3 0 7  
27 0 30 199 14612322 2314 -008 10730109f '  4 1 2 2  i '326 
J0 0 36 3 1 7  9 2 6 7  d d d g  - 0 8  1 0 9 5 2 8 6  32 k 2 )J 

N 2 0 4 2 4 6  15 27 30 33 3003 - 0 3 0  110 31 40 25 2 8 t l(O 
3 0 44 "0 7 1 33 32 0 J196 - 0  24 110 58 3671 40 20 + 1 )  

I 4 0 4 6 6 5 8  16 39 34 3 3394 - 0 2 J  111 21 2201 2 IH  -I L 77 
5 0 1 9  0 6  15 45 36 13 3586 - 0 2 7  111 49 282 11 87 t 1 Oa 
G 0 5 1  5 6  1~  51 37 71 3751 - 0 2 0  1 1 2 1 ' 4 0 1 6  4 2 0 '  1 A47 
7 053 9 9  1 5 5 7 3 9 1 1  3880 - 0 1 1  112 3 134 1227 - 1 18 

I 16 1 10 3  7 16 50 38 7 36 17 -028 115 4074 6180 I- 00 

I3 1 2  3 9 3 2 1  2 1  1 6 4 1  4 2 0  3  C, - 0 7 0  109 11 7 7 7  5150  - 2 
111 17 

i J C 22 31 30 8 C 17 36 6 80 6 5 6  -021: 112 2'3 1192  1 1  01 - 0 20 
7 22 33 3 2  1 7 4 1 3  83 3 ~ 3 7  - 0 4 6  I12 3 1  42 2 4'  18 0 i 
8 22 34 4 9 1 7 4 7 1 2 4 8  1 1 ~ 5  -033  1 1 2 4 5 2  3 21 68 0 95 

12 22 42 22 4 1 8 1 0 3 9 1 4  3868 0 46 111 13 1.281 1 6 8  t - 0 1 7  
13 2 44 304  18 16 41 30 43 72 -0 8 1 1 3 2  9 1 7  1038 + I 1  
11 22 46 43 1 1 8 2 2 5 3 8 6  5317 - 0 6 9  113 23 8 4 , 2 1 1  i 3 8 7  
15 2.2 48 5 9 0  18 29 7 0 7  b75 - 032  113 33 11 ( 7  4 6 r l  -I 4 J 1  
18 22 56 1 0 9  18 48 9 7 7  DL1 -058  113 37 57 10 736 -1 117 
21 23 3 495 19 7 3 9 1 6  3887 -029 1 1 3  30 0 8 2  0 7  -4" 2.1 
27 23 20 6 4  1 9 4 7 3 8 2 4  3802 - 0 2 2  112 41 37 60 332k - 4 3 6  

r b 24 0 40 27 4 2543896 3879 -017 Q8 21 4u79 4 7 1 4  t 1 7  
5 0  43 246  23 1 33 23 33 23 0 00 17 3 %  3 3  6 0 2  t 2 t 7  
6 0 46 197 23 b 25 36 25 11 t 005 JG 12 27 0 25 23 + 0 7 

$1 1 0 5 1 4 4 7  23 28 41  09 4143 + 034 c)L 3 25 7 23 30 - 2 18 
3 0 5 9 5 1 0  2 7 4 1 4 5 7 1  4609 + 0 3 [  30 82 12 1 3687 - 6 0 
4 1 2 1 4 1  23 48 674 720  + 0 4 6  11 21 1306 4015 - 231 
5 1 4  4 3  23 04 1896 19 16 + 0 20 YO 28 17 18 12R7 - 4 7 1  
6 1 6 3 8 5  0 0 2 0 2 9  20.11 + 0 1 2  60 3 3100 22 02 - 1 07 
8 I10 8 0  0 1 1 4 4 1 8  4 4 3 1  3 0 1 6  87 3 41. 6 8 3  - 6 4b 
9 1 1 1  3 1 4  0 17 3C6 361 -00 87 4 2 8 1  57 34 - 4 87 

10 1 12 370 0 2 2  5 5 0  5 6 8  +008 86 lr 6'  12 48 -10 - I 02 
11 1  13 2 3 4  0 26 4530 48 $4 + 0 14 85 31 51 0 4 8 3  - 2 2 t  
12 1 13 4 9 2  0 3 1 1 1 0 1  1054 - 0 5 0  84 49 1 7 (  3 1 7 0  - - ( ! I 4  
13 1  13 11 6 0 3 5 1 1 0 9  1035 - 0 7 1  h4 9 20 1 23 37 0 11 

41 121  22 6 4 2 0 2 1 3 6 8 6  3715 +029 89 37 47 71 42 3 9  - 1 1 
22 2.2 24 30 5 0 27 8 45 8 9 6  + O J ~  89 40 33 3 0 6  - 3 1 9  
2, 2 1 ( J )  88 6 1180 1JtO i - 4 0  
28 22 20 19 6 0 46 27 22 28 20 + 0 98 88 4 5 7 7 1  5168 - J 0 3  

C 2  2 3 ( 1 )  8 1  37 5C02 5 1  6 'I 
14 22 b 16 2 

1 r G  
2 6 31 60 3226 + 071 79 51. 4 7  0 4b 66 - 0 34 

20 2 2  52 4 1 2 45 1 I 9  1 3 2  f 0 1 3  7 5 5  8 3 8 t h  -f O r 3  
21 22 5 1  18 2 2621230 1 2 1 8 '  - 0 1 2  /,I 10 3811 3814 - 197  

b 



108 RIGHT ASCRIBION8 4ND hORTH POLdE DIbTAh CES OF THE PLANET8 

t 1 

n H POLAR 

A R f  

N A 

ENS Oh0 AND N 

A R f r m  

Ob t 

- 
23 4 2898 
23 9 6 82 
23 13 43 68 
23 18 19 26 
23 22 63 55 
23 27 2821 
23 32 3 66 
23 36 36 49 

23 59 15 64 

0 8 17 48 
0 12 48 93 
0 17 18 80 
0 21 4957 
0 30 50 91 
0 35 21 22 
0 39 51 63 
0 44 22 61 
0 48 53 45 

1 11 3263 
1 16 6 77 

1 62 46 18 
1 57 24 20 

2 16 420 
2 54 7 65 

6 28 3743 
6 33 49 29 
6 40 18 34 
6 54 28 50 
7 8 4930 

7 19 6752 
7 26 0 24 
7 30 231 
7 40 0 53 
9 31 35 7a 

9 44 20 40 

12 11 238 
12 13 5459 
12 33 41 18 

14 31288 

17 19 50 61 
17 29 47 29 
17 44 48 13 
17 49 5022 
17 54 62 60 

- 
XU E h r T l m  f 

Ob 

-- 
1831 
E b 19 1 10 2 6 2  

20 1 11 6 3  
21 1 I1 467 
22 1 12 256 
23 1 13 3 3 
24 1 13 41 4 
2 1 1 4 2 0 0  
26 1 14 55 1 

M 2 1 1 7  
3 1 1 7 6 2 1  
4 1 18 
5 1 1 9  0 7  
6 1 1 9  355 
7 1 2 0  8 7  
8 1 20 42 9 

10 1 21 508  
11 1 22 245 
12 1 22 58 3 
13 1 23 338  
14 1 2 4  6 9  
17 1 25 
19 1 27 2 8 
20 1 27 40 3 
21 1 28 
22 1 28 
27 1 32 
28 1 32 46 2 
29 I 33 27 6 

Ap 1 2  I 38 210 
10 1 42 61 1 

M y 22 2 31 37 4 
23 2 32 52 7 
26 2 36 32 4 
27 2 37 44 8 
30 2 41 15 4 

J 1 2 4 3 3 0 1  
2 2 44 360  
3 245413 
3 2 47 46 1 

29 3 4 41 1 

J l y  2 3 5 4 5 1  

A g 13 2 50 31 7 
13 2 40 376  
20 2 41 485 

D c  1 0 2 0 4 6 4 8 7  
1832 
Jan 24 21 5 590 

26 21 8 1 9  
20 21 11 143 
30 21 12 19 3 
31 21 13 33 6 

> 

RIQHT 8 8  

P l t O b  

d 

C 

2L 

DE T A h C a  

I X I  

----- 

N P D  
r r n  
N A 

- 

E f N A  

1 

OF E E  

~ l t 0 b  / 
C 

CBINTEB OF VENU 

N P D  f m 

Ob w tl a. 

- 
97 28 53 25 
96 59 1104 
96 29 26 48 
95 59 21 40 
96 29 9 23 
94 58 4821 
04 28 19 38 
93 57 44 41 

91 64 29 31 
Dl 23 29 59 
90 6 1  24 08 
90 21 21 57 
89 50 16 80 
89 10 12 49 
88 48 3 73 
87 45 56 30 
87 14 54 86 
86 43 56 84 
86 13 4 7 0  
85 42 21 61 
84 10 25 08 
83 9 41 12 
82 39 37 80 
82 9 48 72 
81 40 424 
79 14 1 9 0 1  
78 45 56 87 
78 17 46 71 

76 28 2 19 
73 4 53 84 

64 46 12 76 

66 0 28 43 
65 4 348 

65 40 41 48 
65 50 132 
66 69 65 72 
66 21 35 11 
73 31 267 

74 42 28 96 

93 50 41 08 
96 53 66 94 

99 37 63 80 

110 47 51 46 
111 2 15 17 
111 10 47 73 

111 28 3371 



OBSERVED AT THE MADRAS 0BSEBVBTOR.Y COMPARED WITH THE TABLE9 109 

d 4 

&'bhnued) 

N P D  f r m  
N A 

RIQIIT 
-- 

n sl Tim f 

Olr tl 

- 
1832 
F I  1 2 1  1 4 3 0 5  

3 21 16 46 8 
4 21 17 6 4 1  
5 21 19 0 4  
7 21 21 21 8 
8 21 22 318  

1 1  21 26 0 9  
1 21 27 12 1 
22 21 38 5 3 4  
23 21 40 
24 21 41 100 
25 21 42 15 2 
27 21 44 30 6 
29 21 46 41 0 

R i  1 2 1 4 7 4 5 5  
2 21 48 486 
3 21 49 514 
4 21 50 540  
5 21 51 557 
7 21 53 546  

11 21 57 435 
12 21 58 392 
13 21 59 335 
15 22 1 18 8 
1 7 2 2  3 0 6  
1 9 2 2  4 3 9 9  
26 22 8 59 6 

A g 13 0 24 397 
17 0 2 8  2 6  
20 0 30 24 3 
21 0 31 

S p t  11 0 52 534 
24 0 52 10 2 
28 0 54 14 1 
7 0 54 477 

0 t  2 0 5 7 2 4 7  
8 1 1 5 1 2  

12 1 5  8 4  
13 1 6  0 5  
24 1 16 504 
25 1 17 569 
26 1 19 4 3 
27 1 20 133 
28 1 21 233 
29 1 22 34 0 
30 1 23 47 7 
31 1 26 1 2  

Nov 1 1 26 16s 
3 1 28 49 
4 1 3 0  7 8  
5 1 3 1 2 6 7  

10 1 38 172 
12 141 74 
16 1 46 563  

E m  f N A  

CELNTBB OP VENUS f 

~ i t o b  N P D ~ ~  

A s o ~ ~ s r o ~ s  

rintob 

d 

-- 

2L C 

O h w t i  

- 
11132 756 
111 37 4072 
111 39 29 12 
111 40 4466 
111 41 31 26 
111 40 47 29 
111 35 2595 
111 32 2292 
110 28 4367 
110 19 4 0 3  
110 8 46 66 
109 57 57 33 
109 34 34 10 
109 8 57 43 

108 85 12 41 
108 41 155 
108 26 16 61 
108 10 0 70 
107 55 11 26 
107 22 5 14 
106 9 59 16 
105 60 48 68 
105 31 1120 
104 60 30 41 
104 8 2323 
103 24 33 19 
100 39 58 79 

75 36 43 94 
77 I5 33 61 
78 32 dB 63 
78 5D 48 98 

89 17 59 84 
95 66 44 36 
96 69 69 75 
97 26 56 18 

99 63 56 23 
102 42 50 74 
104 29 42 14 
104 55 31 73 
109 12 5642 
109 33 33 41 
109 53 42 31 
110 13 11 41 
110 32 865 
110 50 34 21 
111 8 2901 
111 25 4892 

111 42 2931 
112 14 348  
112 28 51 68 
112 43 600 
113 44 808 
114 3 4689 
114 34 29 54 

AND NOBTH POLAB DI~TANCES OF THE 

A I?, *.A 
O b r v t i  

1 7 5 9 5 6 2 1  
18 10 492  
18 15 9 9 1  
18 20 15 42 
18 30 27 30 
18 35 34 28 
18 50 65 4cr 
18 66 2 61  
19 47 10 ~9 

19 57 2064 
20 2 24 93 
20 12 31 65 
20 22 35 13 

20 27 36 54 
20 32 36 44 
20 37 3603 
20 42 34 88 
20 47 3266 
20 67 26 11 
21 17 176  
21 21 5402 
21 26 44 02 
21 36 23 79 
21 45 5934 
21 65 31 65 
22 28 27 31 ' 

9 51 31 40 
10 10 41 69 
10 24 53 40 

12 5 4974 
13 4  4195 
13 13 5242 
13 18 26 4 1  

13 41 30 20 
14 9 37 16 
14 28 40 84 
14 33 29 53 
15 27 43 17 
16 32 46 23 
15 37 5036 
15 42 56 33 
15 48 3 08 
15 53 10 49 
15 68 20 76 
16 3 3086 

16 8 4227 
16 19 0 33 
16 24 24 55 
16 29 4062 
16 66 1491 
17 6 5881  
17 28 3452 

1 



110 E I G H ! ~  ASCENSIONS AND NOBTH POLAR DISTANCE# OF THE PL4NETS 

R I Q ~  A O E N  I0148 AKD NOBW PO- DIBTAWCEB OB Tz1 CENTER OF VE~OU (C nb d J 

H . a S 1  Tlm f N P D f m  
Err I N  A 

19 1 61 92 6 
23 1 67 215 114 69 51 40 
24 1 88 52 0 

May 8 1 0 630 

J ly 15 20 63 2 8 
23 20 51 261 
26 20 51 261 
26 20 61 306 
28 20 61 437 
29 20 61 636 

13 20 57 577 
14 20 58 33 8 
16 20 59 106 

N v 27 22 12 20 6 

Dec 2 22 17 138 
0 22 24 530  

11 22 27 162 
13 22 28 43 1 
17 22 34 51 1 
18 22 36 7 8  
25 22 45 51 2 
26 22 47 15 6 
30 23 60 24 9 

Ja 16 23 19 3 3  
17 23 20 346 
19 23 23 315 
21 23 26 26 0 
24 23 30 426 
26 23 33 29 6 
27 23 34 51 5 
29 23 37 34 1 



OBSERVED AT TEE MADRAS OBSERVATORY COMPARED WITH THE TABLES 111 

. 

' 

C i 

- 
Err ~ N A  

- 1 89 
+- 2 29 - 0 44 
-+ 064  
f 0 7 7  
- 0 7 0  

+ 5 9 9  
f 644 
+ 4 12 
+ 476 + 3 01 + 2 93 
-t- 407 
+ 5 3 1  
+ 4 7 7  
f 3 79 

+- 157 + 220 

- - 0 1 7  - 093 + 2 47 

+ 144 
-- 006 + 0 87 
-- 056 - 0 04 + 130 
+ 0 8 3  
- 0 7 7  - 2 05 
-- 002 
- 2 1 7  - 0 32 
+ 0 2 6  - 167 
- 2 4 8  
- 5 4 2  - 175  - 3 96 
,- 307 
-- 316 

- 0 0 9  
- 0 2 6  
- 0 3 4  -- 0 8 0  - 190 + 005 - 2 25 

- 3 32 - 250 - 3 18 - 0 75 
I 4 

Conhnued) 

N P D  
f m  
N A 

15 57 
8 26 
6 45 

3741 
4548 
5956 

3654 
1283 
42 57 

888 
40 79 
1607 
650 

5274 
6117 
40 48 

589 
958 

4922 
771 
4 84 

2 90 
4381 
28 14 
4764 
2381 
58 75 
698 

4144 
34 21 
1700 
5484 
6277 
090 

I 6 2 2  
3940 
6188 
42 85 
44 39 
67 20 
2200 . 

486 
2785 
4990 
3417 
24 98 
1850 
42 03 

42 14 
1709 
27 51 
16 27 

RIGHT 

bl  S 1 T m  f 

1 

ASCENSION 

P tOb 

d 

C 

J 

, 

C 

Ob 

1834 
I b 11 23 53 8 1 

14 23 6 116 
17 23 59 107 
18 0 0 8 1  
1 )  0 1+ 1 4  
23 0 3 409 
21  0 4 344 

I n3 
F 1 3 21 11 2 8  

4 21 10 528 
5 21 9 577 
3 21 7 120 

10 21 6 40 3 
12 21 6 178 
13 21 263 
20 21 4 189 
23 21 4 258 
21 21 4 332 

11 1 0 2 1  8 4 1 3  
23 21 14 40 5 

i p  1 9 21 29 467 
26 21 29 463  
30 21 31 20 9 

RIny 1 21 31 43 
3 21 32 310 
1 21 32 539 

1 21 33 4 0 
7 21 34 6 7  
8 21 34 306 

I 0  21 3 21 5 
1 1 2 1 3  460 
1 4 2 1 3  4 3  
1 21 37 323 
17 21 38 278 
19 21 39 255 
20 21 39 556 
21 21 40 250 
22 21 40 669 
24 21 42 l b  
25 21 42 
26 21 43 8 4  
27 21 43 43 1 
28 21 44 192 

J ne 7 21 51 6 1 
8 21 61 513 

10 22 0 334 
19 29 1 3 2 1  
28 22 11 6 2  
29 22 12 158 
30 22 13 268 

J l g  1 2 2  14 368 
2 22 15 48 7 
3 22 17 1 2  

24 22 44 33 4 

b 

D I ~ T A A C E ~  OF THE 

Err EN A 

,051 
$ 0 1 9  
+ 038  
+ 0 13 
3 .012  
+ 0 2 4  
+ 020 

-070  
- 0 8 2  
-090 
- 0 7 8  
- 0  6~ 
- 0  76 
- 0 8 9  
- 0 84 
- 0 4 6  
- 0  63 

- 0 7 0  
- 0  64 

-094  - 0 78 
- 0 6 0  

-105  
- 0 8 7  
- 0  32 
- 0  54 - 0 44 - 0 86 
- 0 6 6  
- 0 2 1  
- 0 1 7  
- 0 3  
- 0 1 7  
-065  
- 0 7 7  
- 0 79 
- 0 9 0  
- 0 6 1  

-026  - 0 45 
- 0 7 1  

-026  - 0 36 
- 0 4 3  
- 0 3 4  
$ 0 2 0  + 0 20 
-I- 0 23 

+ 0 28 
+ 0 21 
+ 0 0 8  + 0 17 

AND NOETH 

A R f m  

Oh 

----- 
21 20 2742 
2 1 3 5 2 4 0 2  
21 50 1026 
21 55 3 65 
21 59 55 65 
2 2 1 1  499 
22 19 1257 

18 G 813 
18 9 829  
1 8 1 2 1 2 9 2  
1 8 2  12J2 
18 28 37 54 
18 3 37 78 
18 33 13 04 
19 5 41 19 
1 9 1 7 3 8 7 8  
19 21 42 35 

2 0 2 1  353 
21 18 23 18 

2 33 2823 
23 47 30 23 

0 4 5031 

0 c) 1086 
0 1 7  106 
0 22 10 88 
0 30 52 30 
0 35 13 08 
0 39 34 61 
0 4 8 1 7 5 3  
0 5 Q 3 Q 1 2  
1 5 4 7 6 1  
1 10 1141 
1 1 9  014  
1 27 51 70 
1 3 2 1 8 3 1  
1 3C 46 44 
1 41 1330 
1 JO 10 64 
1 5 1  
1 5 9 1 0 8 7  
2 3 42 52 
2 8 1 5 0 8  

2 5 1  2753 
2 59 10 43 
3 4 7 1 9 6 0  
3 52 1467 

: 4 3 7 1 9 9 7  
4 42 25 79 
4 47 32 62 

4 62 40 15 
4 67 48 80 
5 2 6 8 3 7  
6 53 2290 

POLAR 

A R from 

N A 

2691 
2421 
1064 
3 78 
577 

252'3 
12 77 

743 
747 

1202 
1214 
36 89 
37 02 
12 1u 
4030 
3832 
41 72 

283 
22 54 

2729 
29 45 
4971 

981 
5019 
10 56 
51 76 
12 64 
33 75 
1687 
3891 
4734 
1106 
5997 
51 06 
1754 
44 66 
1240 
10 03 
39 88 
1061 
42 07 
1437 

2728 
10 08 
1917 
1433 
2017 
2599 
32 75 

40 43 
4901 
5845 
2307 

CENTEE OF VENUS f 

IPInt011 N P D l m  

- -  
C 

Ob Y 

106 47 17 46 
104 40 597  
104 29 6 39 
104 4 3 6 7 7  
1 0 3 3 9 4 4 7 1  
10223  0 2 6  

1 0 8 2 0 3 0 6 5  
108 24 739  
108 27 38 45 
108 40 4 12 
108 42 42 78 
108 47 12 14 
108 49 143  
1 0 8 5 2 4 7 4 3  
1 0 8 4 8 4 8 4 0  
108 46 36 69 

107 28 4 3 2  
104 51 7 38 

9 9 3 5 4 9 3 9  
92 51 864  
91 8 237  

90 42 146  
89 49 43 87 
89 23 2727 
88 30 48 10 
88 4 23 85 
87 37 67 45 
86 45 615  
86 18 4221 
84 59 36 26 
84 33 17 11 
8 3 4 0 6 7 0 1  
82 48 63 09 
82 23 0 64 
81 67 17 89 
8 1 3 1 4 1 8 8  
8 0 4 0 5 7 3 0  
80 15 44 GO 
79 50 48 36 
79 26 027  
79 1 2 5 1 6  

76 9 4 95 
7 4 4 7 2 8 1 1  
7 1 3 1 5 0 2 4  
71 14 3497 
69 1 26 88 
68 49 1645 
68 37 44 28 

68 26 45 46 
88 16 1959 
68 6 30 69 
67 7 16 02 



112 RIQET b8CENBIONS AND NOBTH POL= DISTAhCCS OF THE PLANET6 

a \ 

B I N A  

- 0 07 - 0 06 

- 0 73 
+ 3 58 

+ 175 
- 0 73 
+ I 66 

- 2 0 4  
-- 3 41 - 0 89 - 0 73 - 1 6 3  - 0 OC, 

+ 042  
- 168 
- 1 3 5  
i 093  - 0 18 
- 1 1 1  
- 1 O J  

- 0 6 7  - 267 
- 1 7 3  - 102 - 5 1  - 401 
- 3 1 7  - 112 
- 2 4 3  

- 183  - 309 
- 4 1 0  
- 1 3 2  - 381  - 2 93 
- 0 2 2  - 1 38 
- 4 2 1  - 1 83 
- 200  - 139 - 181 

- 0 94 - 0 7 2  
+ 0 02 - 137 - 329  - 390 
- 4 1 4  

+ 2 18 
a 

POLU 

A B f  m ' 

N  A 

5762 
17 61 

3578 
4496 

5638 
6209 
3394 

3372 
1475 
39 16 
2258 
3837 
2553 

1857 
2175 
2620 
3189 
3605 
5796 
068 

2146 
15 12 
4211 
836 

3389 
5856 
2237 

714  
2403 

33 43 
5953 
564 
494 

4253 
3241 
21 06 
840 

54 62 
2301 
659 

2713 
627 

3253 
656  

3986 
1221 
43 81 
4469 
14 10 

3530 

DIETANCEB OR THE 

Err PN A 

+ 0 2 8  

- 0 2 2  
-018  

- 0 36 - 0 40 
- 0  17 

- 0 78 
-067 
- 0  66 
- 0  87 
- 0  80 - 0 79 

- 0 46 
- 0 6 0  - 0 82 
- 0 4 5  
- 0 4 2  
-0 41 
+ 0 0 7  

-0  09 
-037  
- 0 2 2  
-071  
- 0  24 
- 0  16 
-031  
-063 
- 0 3 1  

- o 32 
+ 0 1 1  
- 0 0 4  
-016  
- 0 1 2  
+ 0 1 4  
-0 42 
+ 0 5 8  + 0 13 
+ 0 0 1  
+ 0 1 0  
-007 
+ 0 0 2  

- 0  04 
f O 3 0  
0 0 3  
-004  
0 07 + 0 08 
- 0  15 

+ 0 4 7  

AND N O B ~ H  

A l l r  m 

Ob ti 

7 3 5 7 2 4  
7 30 

8 1 3600 
9 7 4 5 1 4  

10 15 56 74 
10 34 62 49 
10 39 3411 

13 34 3450 
13 39 1542 
I3 48 3080 
13 53 a345 
14 7 39 17 
14 12 26 32 

16 16 1002 
1 5 2 1 2 2 3 5  
15 26 2702 
1 5 3 1 3 2 3 4  
1 6 3 9 3 6 4 7  
16 44 58 37 
1 7 1 2 0 6 1  

18 45 2156 
19 7 1549 
1 9 1 2 4 2 3 3  
1 9 1 8 9 0 7  
19 23 34 13 
19 28 5872 
19342268  
19 45 777 
20 6 2 4 3 4  

20 $51 33 75 
2 0 4 7 5 9 4 1  
2 0 5 3 5 5 5 8  
2 1 3 3 5 0 9  
2 1 4 7 4 2 6 4  
2 1 5 2 3 2 2 7  
21 57 21 48 
22 2 782 
22 6 54 39 
2 2 1 6 2 3 0 0  
2221 649 
2 2 3 0 2 7 2 0  
2 2 9 5  626 

22 63 3257 
2268  626 
23 2 3989 
23 7 1 2 2 6  
23 11 43 88 
23 20 44 61 
23 25 14 26 

7 6 0 3 4 8 3  

RIQET A s c ~ ~ e ~ o l ~ a  

M BlarTLm f P tOb 

k Ob tl 

la35 
J 17 26 22 47 14 6 

31 22 63 50 

Bug 6 23 1 28 3 
10 23 16 26 7 

Sspt 2 23 29 17 6 
6 23 32 266  
7 23 33 11 7 

Oct 15 23 58 19 3 
16 23 69 3 5  
19 0 0 3 4 4  
20 0 1 214 
23 0 3 4 7 2  
24 0 4 376 

N v  6 0 17 126 
7 0 18 19 1 
8 0 19 270  
9 0 20 35 8 

22 0 37 222 
23 0 38 47 3 
26 0 46 6 1 

Dec 16 1 12 209 
19 1 18 27 3 
20 1 19 575  
21 1 21 26 9 
22 1 22 55 7 
23 1 24 23 6 
24 1 26 50 6 
26 1 28 418 
SO 1 3i 11 4 

1836 
Jan 4 1 40 36 9 

7 1 4 4  128 
8 1 4 5 2 2 0  

16 1 5 3 4 7 2  
19 1 56 346 
20 1 67 27 6 
21 1 58 200 
22 l 5 Q  Q 9  
23 1 50 597  
26 2 1 3 5 1  
26 2 2 20 9 
28 2 3 49 4 
20 2 4 9 1 5  

F b  2 2 7 1 0 3  
3 2 7 4 8 2  
4 2 8 2 5 0  
6 2 9 0 5  
6 2 9 355 
8 2 1 0 4 3 1  
0 2 1 1 1 5 9  

J u l y 3 1 2 3 2 0  6 7  
C 

dbnu d ) 

N P D  
f m  
N  A 

63 18 
34 66 

43 57 
58 80 

1726 
37 59 
42 37 

445 
53 29 
53 20 
2 58 

5863 
3 86 

5182 
3056 
4004 
1940 
40 18 
283 

3945 

3440 
1405 
4834 
39 01 
4624 
1065 
5264 
1079 
3778 

1402 
12 27 
2392 
2132 
1766 
46 93 
5294 
36 27 
5783 
39 25 
041 

4791 
1590 

34 57 
4963 
52 46 
43 80 
2442 
1644 
2031 

17g9 

CENTER 

P t O b  

d 

C 

2L 

Or 1 ENWE! (CO 

N I  D P m  

Ob 1 

67 16 63 25 
67 52 36 28 

68 66 44 30 
72 20 65 22 

77 50 15 60 
79 35 38 32 
80 2 4071 

98 46 6 49 
99 14 56 70 

100 11  54 09 
100 40 3 31 
102 3 026  
102 30 391 

1 0 7 4 9 5 1 4 0  
108 11 3224 
1 0 8 3 2 4 1 3 9  
108 53 18 47 
112 30 40 36 
112 43 3 9 1  
1 1 3 3 4 4 0 4 8  

1 1 4 1 3 3 5 0 7  
113 51 1672 
1 1 3 4 3 6 0 0 7  
113 36 40 03 
1 1 3 2 6 5 1 7 8  
113 17 1466 
113 8 5 5 8 1  
I12 44 1191 
I l l 5 0 4 0 2 1  

110 29 16 8 
109 33 IS36 
1 0 9 1 3 2 8 1 1  
1 0 6 1 8 2 2 6 4  
106 2 21 17 
104 36 40 88 
1 0 4 1 0 6 3 1 6  
103 44 37 66 
1 0 3 1 8  2 0 4  
102 23 41 08 
101 60 241 
100 69 4930 
100 31 1751 

98 34 35 51 
98 4 50 3 
97 34 62 44 
97 4 45 17 
96 34 27 71 
95 33 1964 
95 2 3 3 4 5  

76 36 16 81 



OBSERVED AT THC l ldDRAS 0BSCRVATORl CO\lPARED TTlTII l I l C  IABLES 11a 

5 $ 

R~orcr 
- 

BI 8 1  Tim f 

ob t 

1836 m 

b i t  9 21 6 278  
12 21 2 364  
20 20 57 33 9 

0 t  3 20 54 0 7  

N v 2cr 21 9 400 

D 1 21 13 12 8 
5 21 16 51 8 
6 21 16 33 7 

19 21 27 291  
1837 
J 2 2 1 4 3  0 4  

l(322 6 6 9 5  

I 'b  3 2 2 2 7 2 4 0  
5 22 30 9 4  
6 22 31 320  
7 22 32 518 
8 22 4 13 1 
9 22 35 32 3 

10 22 36 517 
17 22 46 339 
19 22 47 560 
20 22 49 3 5 
26 29 ~5 32 7 

M 1 2 2  8 3 0 1  
6 23 2 16 2 
7 2 3  4 2 5  
8 23 4 55 1 
9 23 4 4 2  

10 23 6 3 2 7  
13 23 8 6 4 4  
10 23 10 21 7 
16 23 11 10 1 
19 23 13 178  
20 27 13 5 8 9  
21 23 14 400 
22 23 15 18 3 
23 23 15 57 7 
24 23 16 3 6 9  
26 23 17 54 5  
27 23 18 294 
28 23 19 G7 
29 23 19 4 4 9  
30 23 20 20 

A1 1 1 23 21 326 
7 23 25 G 7 

11 23 27 2 9 3  
12 23 28 6 2  
13 23 28 416  
1 4  23 29 185 
17 23 31 1 1 8  
19 23 32 290  
20 23 33 7 6 
21 23 33 4 7 8  

CEYTER 

L i  oh 

d 

P' 

C 

Asc~hsrols  

Y i t O b  

m a  
-- 

2 L  

C 

F T LYUS f C  nl d )  

N l  n r  
01 I I"," (.. r N A  

A-Nn NORIH 

A n f m  

Ob ti 

m 

8 22 1 69 
8 31 1472 
8 57 4139 

9 46 1622 

1 3 3 0  17 

1 3 5 7 1 7 2 6  
14 I 4115 
14 20 23 38 
15 22 36 33 

16 33 2037 
18 3 93 

10 24 2 33 
1 0 3 1 4 1 8 7  
13 39 9 78 
1 9 4 ~ 1 7 6 3  
10 50 3446 
19 5~ 50 99 
20 1 6 3 4  
20 37 28 113 
20 47 4174 
20 52 46 87 
2 1 2 2 5 5 7 9  

21 37 4551 
2 1 6 7 1 6 8 3  
2 0 5 5 5 8  
2 2 1 1 4 3 4 5  
22 16 30 73 
22 21 16 90 
62 35 29 07 
22 44 53 00 
22 49 33 56 
23 33162 
3 8 8 9 6  

2 3 1 2 4 6 2 2  
23 17 22 43 
2 7 2 1 5 8 4 9  
23 26 3367 
2 3 3 5 1 3 6 7  
2 3 4 0 1 7 0 0  
23 44 50 82 
23 43 24 55 
23 53 u7 48 

0 3 308 
0 30 16 31 
0 48 25 72 
0 5 9 5 9 1 0  
O 57 32 23 
1 2 036 
1 1 5 4 8 0 6  
1 24 58 45 
1 29 34 25 
1 34 1061 

POLAR D S l A h c r  Or I 

 mi^ I N 1  

1573 
14 8 
4410 

16 17 

505 

16GG 
4361 
22 98 
35 98 

2001 
2 1 9  

1 8 1  
1093 
9 4 9  
1728 
3132 
50 5~ 

94 
27 18 
11 3 
46 GO 
5576 

4 40 
1630 
6 3 7  
4395 
30 38 
1641 
28 8 
52 73 
33 44 
3098 
8 1 1  

4589 
2242 
6836 
3380 
4326 
1735 
51 07 
24 48 
6756 

305 
1648 
26 09 
5896 
32 06 
547 

4797 
0863 
3462 
1130 

- 8 17 - 6 2 7  
- G 1 

- 5 1 2  

- 0 08 

+ 1 r 7  + 041 
+ 030 - 050  

1-239 
C 4 0 7  

+ 03 
+ 411 
i - 4 )  + 77 
+ J9 + 121 
I- 1 I 
t 3 8 1  
k 3 1 1  
I- 3 3 3  
+ 401, 
-I 04 
+ d l 4  
1 4 3  + 306 
+ 2 1 3  
-+ 3 7 1  + 3 70 + 1 20 
+ 003  
i 214  
+ 0 2  - 1 02 
- 0 0 1  
- 0 1 8  
- 0 6 8  
- 2 1 8  - 207 
- 0 7 0  
- 133 
- 1 5 9  

- 0 13 - 085 - 4 10 - 3 98 - 1 8 5  
- 266  - 3 29 
- - 2 3 5  - 505 - 6 76 

P 

74 48 21 35 
71 5 1  33 03 
75 38 42 86 

7 7 5 2 1 7 3 6  

97 13 3 ~ 8  

99 41 118  
101 22 4JJ1 
1U1164942  
106 33 38 7 

110 27 1037 
112 41 2C57 

111 B 1471 
1 1 1 4 2 3 3 4  
111 33 7 3  
11 1 22 55 98 
111 12 713  
111 o 4235 
11O18lUG8 
100 7 21 20 
108 33 1727 
108 1 20 8 
1 0 6 1 7 1 1 2 0  

1 0 ~  12 33 05 
1033J4898 
102 Gl 7 i l  
102 LO 1GC4 
102 1 646 
101323227 
I00 17 8 0 9  
D9 23 30 87 
98 6 1008 
97 33 1 40 
97 0 11 76 
96 36 51r 32 
96 8 2 6 2 9  
9 6 3 8 1 8 2 8  
95 11 129 
94 13 236 
03 43 090 
9 3 1 4 3 1 5 8  
92 45 841 
92 15 39 80 

91 16 28 13 
91 18 11 33 
86 19 41 39 
85 50 11 84 
85 20 46 35 
84 51 27 42 
83 24 1 3 1 i  
8 2 2 6 4 3 7 6  
81 58 1678 
81 29 5941 

1- 004 
+ 0 1 3  
-029  

-005  

-042 

-060 
-051 - 0 10 
-0 35 

-03G 
-07.1 

-049 
-054 
- 0 2 9  
-036  
-0 14 
-0 43 
- 0  40 
- 0 80 
-051  
-0 27 
-003  

- 0  11 
-003 
-021 
-010 
- 0  35 
-049 - 0 22 
-- 0 27 
-0 12 
-064  
-022 
-033 - 0 01 
- 0 1 3  
+ 0 13 
-041 
+ 0 2 6  
$ 0 25 
- 0 07 + 0 08 

-003  
+ 0 17 + 0 37 
-014 
-0 19 
+ O l l  
-009 + 008 
+ 0 37 
+ 069  

13 18 
26 76 
36 71 

4922 

35 74 

295 
038 

6032 
3826 

1336 
3061  

4974 
4 2 3  
1187 

1 7  
1312 
4e 9 
4247 
2 O L  
2071 
30 1 
4880 

38 09 
C21L 
1176 
1070 
700 

3uJ8 
11 79 
32 13 
1911 
1 7 %  
1161 
64 30 
2628 
4810 
0 8 1  
018 

4883 
3088 

708 
3821 

28 00 
1049 
3729 

7 86 
43 0 
2477  

Y 8u 
4141 
1173 
52 66 
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-- 

-% 

1 2  d )  

N P D  
f m  
N A 

40 15 
621 
3671 
2113 
21 UJ 

216 
1407 
1106 
9 16 
1683 
2407 
138 
4837 
009 

413  
661 
66 4 

6913 
14 4 
45 51 
6110 
30 80 
46 60 
1031 
703  

366 
5901 

1 
4C65 
3 9 0  
6577 
080 
4750 

4736 
J73 
3668 
1920 
1183 
1591 

5990 
39 

2935 
5493 
4941 

1691 
64 83 
1220 
1103 
5660 

R o n  

I B T m f  

0 1 

1 x37 
A1 1232335 98 

21.233 506 
23 36 34 o 

6 03 37 178 
27 23 38 2 2 

I 1 2 3  4 1  8 1  
3 2 3 1  1 8  

J 0 14 32 
0 1 8 3 3  

P 0 20 12 
3 0 24 19 

11 0 27 23 
12 0 28 287 
1 4  0 29 644 
14 0 31 206 
I6 0 34 13 3 
17 0 31 338 
18 0 37 6 7  
o 0 47 

J l y  9 1 360 
11 1 7 5 9 0  
12 1 9  8 9  
13 1 10 176 
14 1 11 25 3 
20 1 17 d l  9 

3 1 20 37 
9 1.25 29 

9 1 33 41 
1 4 3 4 9  

Sit 13 I 1 2 9 r  
11 1 5  l b  
211 1 5 2G 0 
21 1 6  26 
22 1 56 40 2 
23 1 57 19 

1 e38 
J 11 9 1 0  71 

13 7 8 60 
17 3 3 5 5 2  
IS 3 2 28 1 
19 3 0 5 8 0  
20 9 9 22 6 
21 2 52 126 
2f 2 4 8  5 6  
27 2 45 53 5 
20 2 41 11 5 
30 2 38 41 O 
31 2 36 37 

I ' l  2 2 30286 
3 2  27 30 7 
4 2 24 24 7 

2 2 1 1 1 7  
9 2 6582 

I, 

I: f N A  

- 0 2 - i 2 G  
- c 2 
- 7 9 - 2 

- 4 0 2  
- 3 b 3  - 1 O  - 35 
- 1 . 2  
-231 
- 1 7 0  
-119 
-09 2  
- 1 8 7  
- 0 4 9  - 1 78 
-028 
I- 061 
I- 0 38 + 106 
t 1 36 + 0 91 
t 2 O  

-1 141 

+ 2 87 
I- 40 f  

t 8 19 
I- 1 
+ 400 
+ 248 + 1 1  
+ 3 f 

-1051  
-13113 
-1917 
- 1 1  7 1  
-1G67 
- 1 1  10 

- 9 p 
- 981 
-1302 - 154 
- 1  13 

-1292 - 15 1 
-1263 
-1578  - 12 27 

4 

A L  

Ob 

d 

C 

' 

11 

2 1  
1L 

LB F \ C N U B  f C  

N I  D S  rn 

Ob ti 

80 33 6 87 
80 6 1047 
70 38 4343 
7 0 1 1 2 2 2  
78 43 26 61 

67112867 
66 43 17 90 
66 35 12 75 
66 16 11 1 
66 5 1835 
66 12838 
6 81564 
65554756 
6 3 101 
6 5 2 4 3 2 2  
65 3 610 
66 15 68 23 

68 42 69 41 
69 14 1393 
69 30 45 13 
6947 004 
70 6 29 44 
72 2 45 68 
73 8 826  
75 6 5 62 

80 26 33 79 
89 8 40 

98 10 6295 
98404104 
101353190 
102 35325 
102 31 5374 
102 0 4374 

98 1 5817 
Qa 0 1676 
96174885 
95 52 30 61 
95272850 
95 2 3001 

92 38 946 
92 16 1520 
91304237 
91 10 38 
9 0 4 8  6 5 4  

90 72983 
89 48 10 14 
89 92480 
89 11 26 81 
88 7 8 87 

S A  D Eu RTHPO n D ~ s  A cz P T  C 

A R I  r 1 t 0 1  

Ob 

1 7 2442 2 4 7 7  + 0 3  
2 2  4 674 + 020 
2 20 58 12 813 + 0 0 1  
2  30 29 33 29 J2 f 0 59 

4 5f' 40 89 40 95 + 0 06 
3 19 36 00 36 16 + 0 16 
17 578 6590 + 012 

5 33 877 8 2  -025 
5 1 4 4 8 f  4 5 1  - 3  

(,I13731 3714 -017 
r 16 5988 017 +023 
6 9 2 2 3 8 8  2363 -02 
7 0 01 0 k +03Q 

8134545 4664 +019 
8 24 2 14 2 40 + 0  26 
8  29 8  76 9 08 + 0 33 

10421223 1197 -032 
12 9 994 946 -048 

1 3 1 Q 6 9 8 9  5 9 9  - 0 3 0  
13 24 2843 2805 -041 
13 51 32 7 3220 -06 
13 56 77 545 -032 
14 0 4 0 0 8  3 9 2  -056 
14 51501 1149 -052 

22326347 5292 -055 
2 2 3 8 3 9 9 5  3940 -066 
22 49 24 17 23 52 -0 6 
22 51 5447 5376 -071 
22542031 1954 - 0 7 7  
a3 58 41 32 40 62 -0 70 
23 51621 1662 - 0 5 0  
23 9 1 65 
23 10 45 78 
23136602 
23 15 21 67 
23 26 40 81 

23 18 57 77 
23195594 
23 20 46 33 
23212906 
2 2 2 5 0 8 6  

116 
45 36 
5554 
21 12 
40 17 

5749 
6541 
45 83 
2861 
5920 

- 0 4 9  
- 0  32 
-048 
-0 55 - 0 64 
-0 28 
-053 -- 0 50 
-045 
-066 
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. 

t 

E f Y A  

-- 
-305 - 4 49 
- 4 70 - 308 - 1 48 
- 2 9 0  
-- 418 

- 355 - 3 69 
-281 

R m m  

Y a n H I . r T l m  f 

Oba n tl 

1839 
Mar 22 132 04 

26 1 32 66 3 
26 133349 
27 134154 
28 1 34 55 8 
29 1 36 37 7 
30 138200 

April16 1 48 43 7 
16 1 50 41 4 
17 1 51 39 8 

-247 
+ 0 4  
-306 
+ 0 65 - 1 65 
-2672 - 17 13 
-2103 
-1404 

-1708 
-2150 

+ 0 92 
+ 226 
+ 2 (50 + 140 
+ 1 30 

+ 3 09 
+ 3 6 7  
i 3 46 
+ 14 
t 145 

+ 2 14 

- 47 
- 404 

6 13 - 9 49 

- 10 17 
-826 
- 7 7 3  - 6 04 
+ a 76 

+ 3 20 
+ 414 

' + 863 
+I106 

~ e a g w a r o ~ e  

P l n t O b  

C 

I 

1L 

2L 

C 

, 

19 1 63 43 6 
20 1 54 463 
25 2 0 145 
26 2 1 22 9 
27 2 2319 

S p t  23 060 156 
26 0 33 57 0 
27 0 28 18 2 
30 011 18 

Oot 4 23 40 49 9 
6 23 28 61 7 
8 28 16 595 

1840 
Bug 14 0  27 55 9 

lgept 7 0 44 28 
14 0 48 28 
17 0 50 11 

mr, NORTH 

A B e m  

o b r r i  

m 

1273642 
1412147 
1465749 
1 50 3462 
1 6 5 1 7 1  
1 59 5018 
2 4 2 9 2 0  

3 20 6893 
3255429 
3305070 

22 0 53 8 

Oct 8 1 4  6 0  
10 1 5434 
17 1 11 681 
19 1 13 66 1 
20 1 14 586 

Dm 4 216 11 
1841 
Jan 4 2 50 7 8 

6 2 61 316 
23 2 59 367 
30 3 1 17 8 

Feb 1 3 1 38 0 
4 3 2 1 5  
5 3 2 7 4  
16 3 2 243 

May 26 249 

. A p d  21 1 68 4 g  
24 1 44 45 8 

May 26 22 61 314 

Jum 10 $1 4F 2 6 

5 

3404662 
3 45 4606 
4 10 67 83 
4 16 3 30 
4 a1 a s s  
1256 950 
12 51 37 93 
12495481 
12441626 

12336081 
12 29 39 79 
12 26 39 31 

0 50 1 03 

11 50 
12 21 
12 36 
12 58 

14 12 782 
14213891 
14 65 30 70 
15 52193 
15 10 19 18 

19 86880 

21 45 2471 
21644i63 
$3 9 5037 
23 39 665 

47 2042 
23 50 33 23 
o 33570 
(I 47 

4 

3 56 6 69 
3 56 34 46 

2 59 43 87 

2682486 
1 .  

 POL^ 

A R f r m  

N A. 

. 

3646 
2137 
5 7 6 4 .  
3429 
1196 
6021 
2926 

6881 
8416 
5061 
4663 
48 18 
58 14 
3 30 
927 

8 36 
37 07 
5380 
1371 

4975 
39 17 
38 13 

127 

13 21 
49 96 
22 92 
2 66 

737 
3798 
29 83 
2099 
18 37 

5843 

2418 
4100 
50 02 
671 

19 04 
33 08 
3574 
15 66 

1 78 

7 37 
36 33 

45 76 

24aO 

DIBTARCI& OB T B ~  

Ert I N A  

--- 
+OOI 
-010 
+O05 
-00 33 
+024 + 003 
+006 

- 0  12 
-014 
-009 

CI~NTEB 09 VEXUB /C mi nu d J 

~ m 0 b  N P D Z ~  N P D  
f i m  

rv d 1 Ob / I *  

C 81232640 2336 
79 65 41 56 37 07 
79 26 5347 48 77 
78 58 1831 1623 
78 30 103 6955 
78 16854 6664 
77 34 1606 1087 

70 58 44 59 41 04 
70 37 40 82 37 13 
70 17 611 330 

+001 
+ 0 13 
+ 032 
0 00 + 038 

- 1 14 
-0 85 
-101 
-155 

-106 - 062 
-. 1 18 

+ 0 24 

-045 
-093 - 0 87 
-094 
- 0  81 

-037 

-063 
-063 - 0 36 
+ 006 
- 0  48 - 0 16 
+ o o 4  

+ 168 + 1 88 
+ 1 89 
+ 0 5 5  

2889 
3132 
5789 
2503 
2853 

474067 
2200 
3839 
4881 

la79 
584223  

u8 78 

2639 
3682 
141 
8 78 

2449 
814 
165 
5696 
44 35 

* 34 97 

5838 
1349 
66 45 
66 24 

36Q8 
5399 
3931 
5292 

41 58 

24 74 
158 

1322 

2550 

N 
O 

69373136 
69183178 
6751 095 
67 36 24 38 
67 21 30 18 

1 0 4 4 8  729 
104 3 39 13 
104 21 5942 
10447 285 

101422987 
10059 373 

76 10 55 86 

87322413 
91 7 3332 
Q2 40 001 
94 13 7 48 

102 58 21 40 
103 52 4 57 
I06 47 58 19 
107 35 6551 
107 58 42 90 

104 22 82 63 

1 0 5 2 1  385 
104 a9 17 63 
96 23 1 58 
92 46 5 73 

91 43 46 25 
9010 135 
89384704 
83 58 6896 

68 3 38 83 

63 43 21 54 
63 44 97 44 

7241 459 

75321454 
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: 

I 

! 

P 

RIGHT 

P B l T i m f  

Ob ti 

1841 
J el52127441 

16 21 25 24 9 

J ly 14 20 52 397 
1842 
M 28 0 2 8  8 8  

30 0 29 22 0 

Ap 1 2 0 31 14 
4 0 3 2 3 1  
7 0 3 4 3 1 1  
9 0 3 ~ 4 9 9  

M y  2 006 27 
11 1 6 288 
26 1  26 29 7 

1843 
JF 19 21 30 198 

22 21 24 133 

F b  921 511 
12 21 4 122 
13 21 3 582 
14 21 3 474 
I 21 3 393 
l C  21 J 342 
7 2 3 31 7 
19 21 3 33 7 
20 21 3 37 6 
22 21 3 52 2 
23 21 4 26 
2621 4 4 1 0  
2 7 2 1  5 0 9  
28 21 5 18r9 

Mar 121 6 387 
221 5 591 
3 21 6 214 
6 21 7 82 
621 7 329 
821 8 2 4 9  
I6 21 12 185 
19 21 13 48 6 

Ap 1 4 21 21 55 
5 21 22 23 
6 21 21 52 2 
7 21 23 20 0 
9 21 24 156 

11 21 25 8 6  
12 21 A5 359 

S pt 1 23 30 49 4 . 

N V  20 0 37 120 : 
24 0 42 51 4 
28 0 48 46 0 

De 9 1 5 428  

I 

ASCENSIONE 

l b O b  

d 

I.- 

C 

2 L 

' 

C 

AND BORTH POLAR 

~ g t r r n  A R h m  I I A  

CENTER 
, 

1 1  0 b  

d 

-. 

C" 

: 

DISTANCEB OB THB 

C PN A 

+O88 
+ 0 4 9  

-012 

+ 0 02 + 0 27 

f O 2 8  + 0 32 

- 0  03 
+ 059  + 034  

- 128 
-1 29 

-1-037 
- 0 6  
-082 
-072 
-044 
-069 
-0 71 
-083 
- 0  60 
-0 72 
-065 
-070 
-059  
-0 59 

- 0  67 
-055 
-0 69 
-066 
-061 
-058 - 0 63 
-060 

-074 
-032 

- 0 31 
-- 0 36 

- 0 20 

--0.73 
-0 39 
-1 2 

-0 48 

. , '  

OF TENUS (C t ued) 

N P D I I ~  N P D  

Oh I / ;: I"NA Ob t 

3 44502 
3 6 2 0 5 2  

4234851 

0 49 1852 
0 58 24 82 

1 12 
1 21 
136 721 
1 44 23 38 

3 35 1678 
4 21 1329 
6 40 2563 

17 25 5270 
17 31 3472 

18232797 
18341816 
18 38 113 
18414686 
18453527 
18492682 
18 53 20 72 
19 11580 
19 5 16 46 
19 13 2456 
19173137 
1930 290 
1s 34 1572 
19 38 30 58 

19 4'3 46 81 
19 47 404 
19 61 22 66 
20 0 266 
20 52404 
2 0 1 3 9 2 6  
20 48 33 24 
21 15570 

22 13 
22 17 
22215974 
22262399 

22 43 59 70 
22 48 22 95 

10 13 60 $0 

16 31 49 23 . 
16 53 16 34 
17 14 57 43 

48 15 1926 

' 

- 
75393288 
75 38 41 79 

12 11 2365 

84 58 1554 

83 28 3922 
82293b79 
81 2 1804 

70385685 
68 3 9 73 
65 36 9 34 

I0736420 
107 45 693 

108511787 

108 59 54 62 
109 1 2314 
109 2 2863 
109 3 1043 
109 3 3607 
109 3 16 76 
109 2 33 24 
108 69 47 18 
108 67 4363 
108 49 2  55 
108 45 13 37 
108 40 5r 29 

108 36 10 02 
108 30 59 80 
1 0 8 2 5 1 9 7 9  
108 12 31 44 
108 52103 
107 49 40 07 
106271680 
105 48 22 89 

4 0 1 1 4 2 7 4 0  
100 54 162 
1Q0331163 
100 12 358 
99 28 66 23 
98442836 
98214930 

77 38 4495 

112121615 
113 1 37 07 
113 39 59 07 

114 25 2876 

4590 
2101 

4839 

18 54 
26 09 

749 
23 70 

16 76 
13 88 
26 17 

51 42 
3343 

2834 
1740 
031 
4614 
3483 
2613 
20 01 
1497 
15 86 , 

23 84 
3072 
170 

15 13 
29 99 

46 14 
349 

21 97 
201 
2343 
868 
3271 
$501 

5900 
2367 

59 39 
2259 

50 20 

48 59 
1~ 95 
57 31 

1878 

m, 

4747 
4851 

22 25 

1261 

3 50 
3262 
15 25 

6175 
t~ 19 
975 

3927 
2 5 9  

2128 

506 
31 28 
7738 
2287 
46 61 
2601 
40 30 
54 50 
5350 
11 31 
2244 
698 

22 36 
072 

2836 
40 00 
3211 
48 75 
2491 
33 92 

3705 
1044 
2369 
1598 
4 07 
3887 
5904 

45 22 

1910 
4U 43 
63 09 

3270 

4-1459 + 6 72 
- 1 4 0  

- 290 
- 3 72 
- 4 1 7  

. - 2 79 

- 5 2 0  - 454 + 041 
- J 9 3  
- 4 3 4  

+ 3 4 1  

+ 10.14 
4- 8 14 
k 8 8  

4- 7 4 1  + 1057 
+ 9 26 + 7 06 
3- 7 PO + 9 87 
-I 876 
4- 9 47 
4-969 

+ 12 34 + 992 + 877 + 8 56 
+I108 
+ 8 68 
+ 9 1 1  + 11 03 
+ 0 6 5  
3. 882 
+I206 
+ 1240 
4- 7 84 
+lo31 + 974 
4- 027 

+ a 9 5  + 3 36 + 4 02 
+ 394 

* 
I 
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OBSERVED AT THE hIBDRA6 OBSERVATORY COWPABED WITH THE TABLES 119 

$ 

R I ~ H T  A s c ~ ~ s r o a s  AND NOBTH POLAB D ~ s ~ a w o ~ s  OF THE CENTER OB VENUS f C R! nued ) 
- 

I 
M n n S l a  Tlm f P i  Ob A R k m  A R f r m  ~ l n t 0 b    from 

E fN A 
N P D  

from Crro f N A 
Ob tl r vd  ob ti N A rv d Ob t v t i  N k  

-- 
1841 m m / I  

1\1 12 2 28 18 3 C 1 48 45 01 45 43 + 0 42 C 78 20 64 40 48 18 - 622 
13 2 28 492 1 53 12 84 1301 + 0 17 77 52 25 13 19 98 - 6 15 
16 2 29 626 2 2 941 9 84 + 0 43 76 56 18 31 1346 - 486 
16 2 30 256 2 6 3848 39 10 + 0 6 2  76 28 42 95 38 26 - 4 70 
18 2 31 321 2 15 39 25 3945 + 0 20 1953 - 465 75 34 24 18 
19 2 3 2  72 2 20 9 89 10 12 + 023 70 74550 4040 -510 
20 2 32 42 1  2 24 4 1  88 42 33 + 0 45 74 41 26 17 2202 - 3 15 
22 2 33 54 0 2 33 47 80 73 49 5655 60 06 - 6 50 
23 2 34 31 2 2 38 21 09 21 53 + 044 73 24 4354 37 76 - 5 78 

Ap111 2 4 8 1 4 2  1L 4 7 110 109 -001 66616729 6153 - 5 7 6 ,  
13 2 49 49 4 16 31 59 66212860 2902 1 + 042 
15 2 51 28 7 4 2r 2 91 307 65 53 29 60 2666 - 2 94 f 0 1 6  
16 2 52 17 4 30 49 08 66 40 2020 1893 - 127 
17 2 53 '7 4 35 35 16 65 27 47 47 4728 - 0 19 
18 2 5 3  6 9  4 40 20 76 21 26 + 0 51 65155165 5195 + 0 3 0  
20 2 50 35 4 4 49 52 78 53 33 $ 0 65 64535152 5140 - 0 1 2  
22 2 57 135 4 59 24 23 2468 + 0 40 64 34 1956 19 07 - 0 49 
24 2 58 49 6 5 8 54 45 64 73 + 0  28 64 17 15 33 1634 + 101 
25 2 69 37 5 5 13 38 69 39 04 + 0 35 64 94080 4139 f 0 5 9  
20 3 0 2 3 0  6 18 2233 2280 + 047 64 2 43 09 44 16 + 106 
27 3 1 125 523 569 596 t o 2 7  63662396 2477 3- 001 
29 3 2 419 5 32 2969 29 80 + 0 21 63 45 36 08 39 14 + 3 06 
JO 3 3 257 97 10 10 1041 + 0 31 (53 41 7 38 1260 + 622 

M y  1 3  4 85 41 4944 50 00 + 0 56 63 37 19 19 2361 + 442 
2 3 4 5 0 4  ti 46 28 00 2852 + 052 63 34 8 69 1199 -k 330 
3 3 5 3 1 2  J 51 5 61 690 03 31 32 27 3739 f 5 12 +029 
4 3 (5105 5554173 41J6 +023 63 29 36 97 3988 4- 2 91 
10 3 9 343 6 22 4647 4683 + 036 63 30 31 34 3692 + 658 
13 3 10 526 6 35 54 58 54 89 + 0  31 63 38 61 42 6g33 + 791 
14 3 1 1  154 6101303 1334 fO31 63 42 47 79 54 08 + 6 29 
23 3 12 303 7 17 300 348 f O 4 8  64 41 1297 2486 + 11 89 

June 1~ 2 52 295 8 27 34 04 34 55 + 0 51 69253886 5017 : +2031 
19 2 4 4  5 7  8 34 64 95 55 39 + 0 44 7024 973 2839 +I866 
27 2 2L 149 8433314 3376 +O62 72 17 3551 6611 +2060 
29 2 14 7 1  8 44 17 34 17 85 + 0 51 72 44 7 39 29 42 + 22 03 

Jlg 4 153236 8 43 23 65 24 20 + 0 56 73 45 26 18 44 53 + 18 35 
5 1 4 8 5 8 3  8 42 4387 4465 + 0  78 7 3 5 6 3 8 6 9  5660 $1791 

26 23 47 2153 2 L  7 u7 3267 3334 + 067 76 2 103 1065 + 062 
7 23 31 4 L 7 55 433 5 18 + 085  76 1 69 13 723 1-810 

28 23 24 46 0 7524125 4175 +050 76 1 30 62 38 74 + 8 12 
Aug 3 22 49 110 7404067 4111 3 . 0 4 4  75 51 3 81 618 f 2 3 7  

4 22 43 44 6 7 39 9 77 10 07 + 0  30 7 5 4 8 1 6 8  1711 $ 0 7 5  
5 22 38 265 7374754 4808 +O64 75 46 10 !7 13 86 + 309 
7 22 28 189 7 35 32 52 33 04 + 0 52 75 38 28 24 30 61 + 2 37 

11 22 10 5 7 32 170 75 23 21 24 1980 - 144 
1222 5 5 7 2  7324834 4861 +027 76 1Q 1949 1893 - 056 
13 22 1 669 7 32 4450 4528 + 078 75 15 1435 1578 + 143 
15 21 54 269 7 3 3  8 7 8  723 + 0 4 5  75 7 842  855 + 013 
16 21 50 567 7333189 3228 +039 75 3 1227 723 - 594 
13 21 41 168 7 35 40 42 40 90 + 048 74 61 33 75 28 82 - 493 

Sept 5 21 7 217 8 84128 4122 -006 ' 74 22 2 86 04 23 - 862 
G 21 6 132 8112946 2972 + 0 2 6  74 23 20 01 882 -1119 
8 2 1  4 1 0 2  2L 8171929 1974 + 0 4 5  74 27 0 52 51 24 -- 928 



120 BIGHT ABCENSIOXB AND NOBTH POLAR DIBTANCE8 OF THE PLANETLI 

3 

a + 

m f N A  

- 10 77 
-1007 
-- 8 82 
-- 9 92 - 10 67 
-- 6 80 - 684 
-1136 
- 9 0 4  - 10 38 - 636 
-1111 

-1111 - 1000 - 5 90 
- 6 0 1  
- 6 5 0  
- 6 5 5  - 794  - 4 92 
- 9 1 7  
- 6 4 1  - 3 92 - 4 64 
- 4 ~ 8  
- 1 9 6  
- 2 8 2  

- 2 88 - 128 + 027 + 0 0 
- 1 53 
- 0 6 6  
- 1  0 - 0 69 
+ 058  -- 0 87 - 147 - 150 + 0 17 
+ 039  - 077  
+ a 3 1  

+ 2 91 
+ 097 
+ 1 76 
+ 143 
+ 2 54 
+ 140 + 4 38 

+ 462 + 439 
a + 428 
* + 2 78 
. + 3 33 

RIQEZ 

MmRoluTIm f 

Ob ntl 

1844 m 

Sept 9 2 1  3 1 6 2  
10 21 2 24 2 
1 1 2 1  1 8 6 1  
17 20 67 68 7 
18 20 57 334 
23 20 66 67 1 
24 20 66 48 3 
26 20 65 38 1 
26 20 55 24 3 
27 20 56 17 3 
29 20 56 9 5 
30 20 55 5 6 

: bat 9 20 66 38 1 
10 20 55 44 0 
11 20 66 53 0 
16 20 58 484  
17 20 66 59 8 
18 20 67 12 8 
20 20 57 40 4 
81 20 57 &5 5 
22 20 68 10 3 
23 20 58 25 4 
24 20 68 416 
23 20 58 58 0 
28 20 69 49 8 
3 0 2 1  0 2 6 6  
31 21 0 441 

NOV 3 21 1 442  
5 21 2 2 6 6  
7 a1 3 0 6  
8 2 1  8 3 3 4  

11 21 4 429 
12 21 6 6 6  
1 3 2 1  5 3 1 8  
14 21 6 677 
15 31 6 230 
19 21 8 13 7 
20 21 8 42 6 
21 21 9 124 
22 21 D 435 
25 21 11 205 
27 21 12 28 8 
28 21 13 6 1 

OF V ~ B  (CORh 

N P D f  m 
Ob r r t l  

74 29 31 25 
74 32 2576 
74 36 45 98 
76 5 27 80 
75 12 320 
76 52 220 
76 1 39 62 
76 11 3002 
7 6 a i s 2 7 a  
76 32 47 99 
76 65 5774 
77 8 2 2 1 6  

79 19 5494 
79 36 41 90 
79 53 51 80 
8 1 2 6 5 0 8 6  
8 1 4 5 2 3 1 7  
82 5 1644 
82 46 681 
83 6 58 48 
83 28 I6 60 
8 3 4 9 4 5 7 1  
84 11 36 20 
84 34 44 73 
8 5 4 1 5 1 1 4  
8 6 2 8 2 9 8 7  
86 52 12 68 

88 4 35 22 
88 63 4554 
8 9 4 3 3 4 9 6  
SO 9 4453 
91 24 62 04 
9 1 6 0 2 5 3 1  
92 16 486 
92 41 4663 
93 7 3 1 3 6  
94 50 53 96 
96 16 4663 
05 42 % 39 
06 8 215 
97 25 2553 
98 16 2564 
9 8 4 1 4 2 4 3  

99 56 64 21 
1 0 0 4 6 1 6 4 9  
101 10 39 16 
1 0 1 3 4 5 0 6 9  
103 32 1296 
103 64 6449 I 

dLZ) 

N P D  
f m  
N A 

2048 
1669 
37 16 
17 88 
52 53 
5640 
2258 
1866 
4374 
37 61 
6138 
1105 

4383 
3190 
4590 ' 

4484 
1658 
989 

58 87 
6354 
743  

4030 
31 28 
40 09 
4656 
2791 
986 

9234 
4426 
3518 
46 03 
6051 
2465 

336 
4604 
3194 
5308 
4406 
33 89 
2169 
2592 
2477 
4474 

57 12 
1746 
4092 
6212 
1560 
66 89 

DIE 1 21 14 67 4 
3 21 16 208  
4 21 16 692 
6 21 17 41 9 
1Q 21 21 316 
I1 21 22 20 8 

CBMTXB 

PltOb 

d 

C 

-063  
-060 
-066 - 0 68 
- 0  71 
-079 

. 

D I B ~ O E B  08 TEE 

Err I N A  

+O27 
+ 0 33 
+ 0 2 9  + 0 12 
+ 0 1 2  
f O 2 0  
+ 0 1 a  + 0 23 
+ 0 2 2  + 0 38 + 003  + 0 24 

- t-024 
+ O l l  
-034  
-001  
-011 
+ 0 0 9  
-001  
-002  
-005 
-018  
- 0  a1 
-008  
-017  
-033  
-036 

-020 
- 0  17 
--0 20 
- 0 5 4  
-061  
- 0 43 
- 0 68 
-067  
- 0  25 - 055  
-046 
-046  
-068  
-061  
-05'3 
- 0  68 

1946 
3281 
1102 
50 26 
22 65 

846 . 

!&3 21 33 33 
M U  
Jbn 6 2149 7 6  

10 21 55 488 
IS 21 6th 33 8 
16 22 3 a27 
2O2Q 8 6 6 6  - 

5206 

6067 
3460 
1473 
20 41 
2441 

PO- 

A l l l r m  

N A 

2091 
26 99 
34 72 
36 84 
615  

1342 
5727 
43 04 
9060 
19 93 
333 

57 26 

5695 
169 
722 

4465 
6388 
3 b l  

6458 
3579 
4741 
5960 
12 01 
2496 
6 4 3  

3613 
5164 

4071 
15 60 
a2 29 
1134 
1136 
32 41 
53 97 
1608 
38 76 
15 71 
4169 
821 

3566 
236 
440 

36 79 

1 3 6 9 2 0 0 8  
14 8 3 3 4 1  
14 13 1167 
14 17 60 04 
14 41 2336 
1 4 4 6  924 

Asaaws~oaa 

PintOb 

ened 

- 
2L 

' 

. 

107 59 4768 

111 10 4695 
1 1 1 6 8 3 0 2 1  
112 13 1045 
113 30 17 63 
112 45 21 08 

M D  NOBTH 

A B r m  

Ob ntl 

m 

8 2 0 2 0 6 4  
8 23 2566 
8 26 3443 
8 46 36 72 
8 50 603 
9 8 1 3 2 2  
9 1 1 5 7 1 6  
9 15 42 81 
9 1 9 3 0 3 8  
9 23 1955 
9 31 330 
9 34 67 02 

1 0 1 0  671 
1015 168 
10 19 746 
1 0 3 9 4 4 6 6  
10 43 5399 

' 10 48 352 
10 66 2459 
11 0 3581 
11 4 4 7 4 6  
11 8 6 9 6 8  
11 13 12 22 
11 17 a 0 4  
11 30 660 
1 1 3 8 3 6 4 6  
1 1 4 2 5 1 9 9  

1 1 5 5 4 0 0 1  
12 4 15 77 
12 12 62 49 
1 2 1 7 1 1 8 8  
1 2 3 0 1 1 8 7  
12 34 32 83 
12 38 6456 

. 12 43 1665 
12 47 39 00 
13 6 1626 

1 1 3  9 4 2 0 5  
1 3 1 4 8 6 6  
1 3 1 8 3 6 1 4  
13 S2 297 
1341 492 
13 46 37 47 

-- 101 - 0 84 
-0 81 - 0 QO 
-075 

49 45 

34 11 
68 84 
37 87 
40 70 
3344 

w 

15 40 

16 61 35 12 
17 17 59 68 
17 28 36 68 
17 44 41 60 
18.113419 
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r 'Y 

RIGHT 

M E l  Tim P 

Ob rv tf 

1845 
Jan 23 22 14 16 2 

26 22 18 35 7 

. 

A~OENBIONI ANT) NORTH POLAR 

28 22.21 27 9 
29 22 22 53 8 
30 22 24 191 
31 22 25 444 

F b  2 22 28 338 
4 22 31 19 ' 

5 22 32 41 6 
7 22 35 24 4 
9 2238 37 
10 22 39 22 2 
12 22 41 560 
13 22 43. 11 5 
17 22 48 3 4 
21 22 52 385 
23 22.54 40 0 
24 22 55 53 1 
25 22 66 5 5 0  
26 2257 56 7 
28 22 ~9 56 9 

Mar 1 23 0 548 
2 23. 1 518 
3 23 2 480 
4 23 3.43 3 
723 6 2 2 0  
9 2 3  8 24 
11 23 9 393 
16 23 13 26 8 

P i t O b -  

ed --- 
2L 

1 
' 

i 

' 

! 

18 23. 14 31 4 

) 
19 23 15 32 6 
20 23 16 13 3 
21 23 16 526 
23 23 18 12 3 
24 23 18. 60 5 
25 23 19 296 
28 23 21 20 2 
30 23 22 33 4 
31 23 23 84 

3 

A p d  1 23 23 45 4 
2 23 24 216 
3 23 24 672 
4 23 26 32 6 
6 23 26 43 0 
7 23 27 19 2 
8 23 27 65 1 
9 23 28 310 
10 23 29 7 0 
11 23 29 439  
12 23 30 19 0 
13 23 30 558 
14 23 31 327 
15 23 32 10 7 
16 23 32 47 9 
17 23 33 26 4 
18 23 34 5 0 

& f N A 

, 

+ 221 + 500 
+ 435 
+ 367 + 3 05 
+ 604 
+ 676 
+ 602 + 340 
+ 689 
+ 385 
+ 613 
+ 5 4 4 '  
+ 5 0 5  
f 206 + 4 42 + 2 69 + 2 58 + 2 97 + 248 + 2 37 

+ 348 
t 5 45 + 5 70 
+- 407 + 252  + 406 
-1- 2 16 + 251 + 3 30 + 172 
+ 0 03 + 0-74 
-- 2 f i  
+ 0 1 7  
- 095 
-I- 199 - 328 - 184 
- 0 94 
- 1 9 2  - 147  + 1 94 
- 1 5 7  - 255 - 133 - 264 - 2 07 - 348 - 3 89 
- 246 
-178 - 292 - 2 9 0  - 2 74 - 382 

DI~TANOEB OF THH CENTEE 

P O  
Em P A  1. 
- 1 06 
-114 
- 0 68 
-087 - 0 47 
-065 

-0 37 

-0 64 - 0 46 - 0 97 
-035 - 0 72 - 0 39 
-024 
-0.13 
-0 16 
-3075 
-027 
- 0 1 1  
-0 47 

- 0 5 8  
+ 009 
- 0 0 7  
- 0 23 
- 0  19 - 0.06 
-004 
-025 
3-008 
4 0 28 
- 0  24 
+ 0 03 
f 0 2 1  
0 00 - 0 77 + 0.15 + 0 52 

+ 0 22 

-003 
+017 
+ 0 0 8  
-015 
-018 
- 0  09 
-027 
-034 - 0 05 

0 00 + 0 42 
+045 
to10 + 0 05 
+ 0 42 
1-046 + 031 

~ R f m  

O h r v o n  

18 27 44 63 
18436481 
18 64 40 32 
19 0 303 
19 5 24 99 
19 10 4703 

19 21 29 06 
19 32 
19 37 28 59 
19 48 4 42 
19 58.37 79 
20 35230 
20 14 20 14 
20 19 32 16 
2 0 4 0 1 1 O 9  

I 21 0 3298 
21 10 3732 
21 15 3842 

A n f r r n  

N A 

- 
43 57 
6367 
3967 
216 
24 52 
41538 

2869 
8 81 
2793 

3 96 
36 82 
5195 
19 42 ' 

31 77 
1085 
3285 
37 16 
3767 

OF VENUE /C 

~ ~ ~ f i r n  

Ob rv in 

-- 
112461239 
112404775 
112334691 
112 29 1523 
112 24 2 58 
112 18 639 

112 4 15 06 
111474704 
111383442 
111 18 694 
210 56 1 1  11 
110424366 
110 16 401 , 

110 15018 
108 59 9 21 
107 47 34 97 
107 8 45 33 
106 4a 35 58 
106 27 66 QQ 
106 65137 
105 23 18 56 

105 0 5 2 1 7  
104 37 59 87 
104 14 4507 
103 51 863 
102 38 244 
101 47 3180 : 
100 55 48 44 
98412986 
97 46 3 20 
97 18 278 
96 49 60 50 
96 21 26 01 
95 24 7 43 
94551110 
94 26 1002 
92 58 18 05 
91 59 22 49 
91 29 44 32 

91 0 3 46 
90302211 
90 0  37 09 
89 30 4854 
88312098 
88 1 37 82 
87 31 54 15 
87 2 1556 
86 32 38 32 
86 3 709 
85 33 39 46 
85 3 1547 
84345830 
84 6 4976 
83 36 47 40 
83 7 53 21 
82 39 935 

3702 
3530 
28 50 

2345 
1732 
1011 
179 
3068 
4 86 
3518 
543 
2391 
2 07 
3957 
1646 
2852 
377 
38 60 
2040 
2667 
69 47 

3205 
453 
3680 
905 
1362 
45 80 
1817 
6064 
23 31 
5616 
29 25 
262 
3632 
10 37 
44 66 
1972 
55 10 

t ~ d )  

N P D  
from 
N A 

2460 ' 

5275 
6126 
18 90 
5 63 

1143 

21 82 
5206 
3782 
1283 
1496 
4979 
945 
6623 
1127 
99 39 
48 02 
38 16 
59 87 
5385 
20 93 , 

6565 
5 32 
50 77 
1270 
4 %  
3686 
SD 59 
3237 
6 50 
4 60 

50 53 
25 75 
531 
1127 
907 
20 04 
1921 
42 48 

2 52 
2019 
36 62 
50 48 
1941 
35 27 
62 82 
1292 
38 26 
361 
36 57 
1301 
6652 
46 84 
44 50 
50 47 
653 . 

: 2 1 2 0 3 7 2 9  
21263541 
21 35 28 97 

! 

. 

C 

; 

i 

21 40 24 01 
21 45 1723 
21501018 
21 55 2 02 
22 9 30 87 
22 19 4 92 
2 2 2 8 3 5 2 2  
2 2 5 2  568 
23 12383 
23 8 1 79 
23 10 39 81 
23 15 1642 
23242831 
2329 377 
23 33 39 27 
23 47 20 25 
23 56 26 15 
0 0 59 25 

0 53208 
0 1 0  436 
0143672 
0 10 9 2 0  
0281370 
0  32 45 89 
0 37 1844 
0416098 
0 46 23 36 

. 0 5 0 5 6 1 6  
0 55 28 83 
1 0 2 1 7  
1 a3622 
1 9 10 32 
1 13 44 24 
1 18 1927 
1 22 54 79 
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k 

I 

1 

D I B T ~ C E B  OF 

E f N A  

---- 
+ 0 69 
+055 
+082 
+ 057 
+ 0 44 
+ 073 
4-068 

+042 
4-012 + 0 01 
+007 

-015 
+027 + 0 12 
-0 16 
-008 
+022 
+ 0 40 + 0 34 
+035 + 0 33 + 0 43 
+067 

4019 
+001 
+OIL 
+017 
-006 
-019 
-007 

-033 

-904 
+007 
-043 
-057 
-041 
-009 
-060 

-080 
- 1 1 1  
-074 
-069 
-05Q 
-0 77 
-049 

-076 - 092 
-064 
-048 
-061 

' - 0 62 

PO= 

A R f  m 

N A, 

4462 
2228 
070 
398 
19 66 
41 81 
727 

2238 
3622 
49 30 
494 

2145 
5686 
35 18 
1597 
3715 
5883 
2088 
28 88 
3841 
159 
1068 
5991 

986 
2528 
3979 
5334 
1747 
263 
a8 52 

089 
17 38 
3897 
1612 
4694 
3120 
2257 
4779 
1271 
50 82 

2826 
6869 
2477 
5126 
18 14 
4650 
1338 
41 79 
4158 
1328 
1898 
2804 
389 
18 39 

R OZT 

M 6 lmTlrn f 

Ob I 

1845 
Ap 121 23 36 4 

22 23 36 45 7 
23 23 37 26 8 
24 23 38 9 1 
26 23 38 52 3 
27 23 40 21 0 
29 23 41 54 3 

My 2 2344 181 
24 0 6405 
30 0 13 142 
31 0 14 33 1 

J ne 1 0 15 53 1 
3 0 18 347 
5 0 21 1 9 8  
7 024 6 7  
8 0 2  314 
9 0 26 56 0 
10 0 28 199 
13 0 32 389 
16 0 36 58 2 
17 0 30 256 
20 0 42 430 
28 0 53 58 0 

J lp 2 0 59 213 
3 1 0 4 0 3  
4 1 1576 
6 1 3 143 
7 1 6 453 
11 1 10 333 
12 1 11 423 

3 131 579 9 6 1 33 22 
9 1 35 55 9 
12 I 37 43 3 
13 1 38 175 
21 1 42 286 
23 1 43 26 7 
24 1 43 54 8 
26 1 44 24 9 
29 1 47 16 

kept 2 1 48 6 3 
8 1 50 56 7 
9 1 51 306 
10 1 61 560 
11 1 5a 63 
12 1 52 568 
13 1 53 28 2 
14 1 54 B 
18 1 56 13 1 
19 1 56 48 2 
21 157696 
23 1 39 16 2 
24 1 59 547 
26 2 1 163 

T= Aaoma~oxe 

P I Ob 

d 

C 

11 

rn NOBTH 

A R fr m 

Oba i 

1 36 4393 
1412173 
1465988 
1 60 3925 
1 5 19 22 
2 4 4108 
214 659 

2282196 
4133510 
4 43 4829 
449 487 

4642160 
5 46659 
5 15 35 06 
5 26 16 13 
6313723 
6365861 
5 42 2048 
5 58 2854 
6143808 
6 20 126 
6 36 10 25 
7185934 

740 067 
7452627 
7503968 
7556317 
8 6 1753 
8265272 
8 31 5859 

1019 1L2 

10463901 
11 01605 
11 44737 
11 40 3177 
11498298 
11 34788 
11 68 13 31 
12 16 

12 33 2905 
12695980 
1342561 
13 85194 
13 13 18 73 
13 17 4627 
13221387 
13 26 
13444234 
13 49 14 20 
13681962 
14 72852 
14 12 460 
14 21 19 01 

It t f N A  

- 4 16 - 3 97 - 3 04 

-318 - 2 2  - 100 
- 4 32 - 4 88 - 4 00 - 2 03 

- 148 - 306 - 1 85 - 166 
-228 
- 2 0 6  - 2 87 - 168 
-063 - 0 40 - 776 
- 1 8  

- 178 
-174 
-046 + 164 
+ 071 
+ 024 
+ 134 + 0 85 + 115 + 004 + 268 + 191 + 2 36 + 2 94 + 0 93 
+ 120 
+ 074 
+ 3 77 
+ 084 + 2 53 + 160 + 127 
+ 2 43 + 347 + 2 00 + 296 + 1 79 + 166 

' + 121 
+ 143 

CEXTEB 

p 01 

rl 

C 

' 

OF V ~ U B  f C 

N 1  Dfrm 

Ob r~ t 

I 

81 13 5 15 
80 45 52 49 
80 18 082 
79 50 
79 23 300 
78 9 166 
77 36 485 

76 18 68 94 
69 1 120 
67 38 943 
67 26 28 97 

67 15 28 81 
66 66 28 87 
66 38 6 09 
66 23 27 25 
66 17 10 77 
66 11 30 07 
66 6 42 29 
66 56 14 8Q 
65 52 12 55 
65 52 17 77 
65 66 53 85 
66 40 24 12 

67 18 46 91 
67 30 2 89 
67 41 66 82 
67 4 28 93 
68 21 
69 22 59 33 
60 39 50 34 

7 7 33 
78 49 39 05 
80 42 416 
82 8 58 28 
82 38 18 77 
86 39 21 73 
87 40 60 60 
88 11 41 71 
88 42 39 35 
90 46 46 70 

92 51 097 
95 65 40 80 
96 26 21 77 
96 56 41 62 
97 26 55 99 
97 57 0 76 
98 26 54 45 
98 66 37 74 
100 53 38 80 
101 22 1966 
102 18 5954 
103 14 33 96 
103 41 5636 
104 36 4126 

ntsn d )  

N P D  
r m  
N A 

51 00 
4852 
68 78 
22 37 
5982 
6941 
3 85 

54 62 
56 32 
5 34 

26 94 

27 33 
2681 

4 24 
2 60 
849 
3301 
39 42 
1321 
1192 
17 37 
5210 
2827 

46 13 
115 

5636 
3057 
33 04 
004 
5058 

867 
3990 
531 

5832 
2145 
2364 
52 86 
44135 
4028 
47 99 

171 
' 6357 

2261 
44 15 
5769 
203 
5688 
4121 
40 80 
2261 
133 

3561 
5657 
4269 
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e.9 

RIGHT 

f i ~  Sol Tlm f 

Ob w t i  

- 
1845 
bept27 2 1 5 8 0  

29 2 3 25 2 
30 2 4 102 

Oct 1 2 4 56 3 
2 2 5 4 3 4  
3 2 G 3 1 7  
5 2 8 1 1 4  
7 2 9 5 0 2  
8 2 10 497 
9 2 1 1 4 4 2  

10 2 12 40 
11 2 13 375 
20 2 22 61 3 
21 2 24 4 3  
22 2 25 125 
23 2 26 211 
24 2 27  30 8 
26 2 28 40 7 
26 2 29 53 1 
28 2 32 165 
31 2 35 548 

N V  1 2 37 194 
3 2 39 38 3 
6 2 4 2  7 7  
6 2 43 22 7 
7 2 41 372 
8 2 4 5 5 1 5  

10 2 48 19 1 
17 2 56 409 
19 2 68 6 7 2  
24 3 4 1 6 3  
27 3 7 1 1 5  
29 3 9 0 2  

De 4 3 13 1 0  
5 3 13 43 1 
9 3 16 10 4 

19 3 18 31 9 

22 3 19 41 4 
1846 
Jan 3 3 15 68 9 

5 3 14 374 
6 3 13 51 3 
9 3 8 112 

10 3 10 9 3  
14 3 6 230 
15 3 4 0 9  
10 2 57 44 9 
22 2 52 1 0 3  
23 2 50 8 6 
24 2 48 0 0  
26 2 43 26 1 
27 2 41 0 1 
28 2 39 26 8 
29 2 35 47 4 
31 2 30 7 4 

- 
I3 f N A  

4- 0 1 6  
+ 1 2 3  + 0 29 

4-220 
i - 2 4 1  
-I- 2 20 
f 1 5 1  + 378 
- 1 2  + 156 
i - 0 0 5  - 323 + 096 
-- 3 44 + 149 - 208 
$ 0 1 0  + 147 
f 2 79 + 261  
-031 

4- 0 08 
-1 395 
-1- 1 0  
+ 4 2 5  
+ 0 0 8  
- - 0 2  
- 0 6 4  - 051 - 2 6  -- 301 - 528 
- 7 0 8  

-1050 
- q R l  
-1131 - 10 16 - 13 23 

-- 10 66 - 13 08 
-1418 
-- 1267 - 11 51 - 10 62 
-1345 - 13 00 - 19 37 
-1516 
-1286 
-1299 
- 1433 
-- 12 16 - 1109 
-1016 

9 

7224 d )  

N P D  
f m  
N A 

642 
61 06 
1056 

714 
4017 
48 70 
4958 
362 

6880 
2629 
2208 
4860 
9 22 

56 53 
4 4 4  

3547 
2792 
41 40 
15 38 
2326 
5851 

26 92 
1739 
1749 
1324 
2590 
041  

$491 
273 
274 
3 2 2  

5490 
3944 

304 
3 7 1  
4098 
1723 
691 

16 57 48 
15 74 

0 4909 
1885 
49 10 
22 71 
1541 
22 07 
31 70 
941  
731 

1060 
1958 

6 5626 
2 5 3  

5621 

A S C E N ~ T O N ~  

P i t O b  

d 

1 L  

AYD N RTH P 

A E f m  

Ob ti 

rn 

1 4 2 5 6 7 7 0  
1 4 3 6 1 8 2 5  
14 39 59 78 

1 4 4 4 4 2 8 2  
1 4 4 9 2 8 7 4  
1 4 5 4 1 1 5 4  
15 3 44 76 
1 5 1 3 2 2 5 5  
15 18 13 14 
16 23 461  
15 2r 5743 
1 5 3 2 6 1 3 6  
1 6 1 7 4 1 9 2  
1 6 2 2 4 5 5 8  
16 27 50 40 
16 32 55 89 
16 38 209 
16 43 926 
16 48 17 27 
16 58 34 18 
1 7 1 4  4 2 9  

17 19 1508 
17 29 37 67 
17 40 0 60 
1 7 4 ~ 1 1 9 0  
1 7 5 0 2 3 ~ 9  
17 55 34 66 
18 5 5 6 1 6  
18 41 54 99 
18 52 435 
19 17 703 
19 31 52 77 
19 41 3494 

20 5 19 03 
20 9 57 64 
2 0 2 8 1 1 4 9  
21 10 68 36 
21 22 68 23 

22 6 34 03 
22 13 5 15 
22 16 15 69 
22 25 23 99 
22 28 19 00 
2 2 3 9 1 8 4 2  
2 2 4 1 5 2 4 2  
22 51 21 75 
2 2 6 7 3 6 1 1  
2 2 6 9 3 0 1 1  
23 t 18 12 
23 # 36 71 
23 6 664  
23 7 29 96 
23 8 46 37 
23 10 59 15 

LAR DIBTANCEB OF THE CENTER OF VENUB (Cmt 

4 R f  m P m t O b  N P D f rn 
E fN A 

N A 

5710 -060 C 105 2 627 
1756 -009 105 53 49 83 
59 35 -0 43 106 19 10 27 

4221 
2611 -063  107 8 3 7 7 6  
1110 -044 107 32 4650 
44 38 -0 38 1 0 8 1 9 4 8 0 7  
2202 -053 109 4 6984 
12 50 - 0  84 10927 005 
410 -041 1 0 9 4 8 2 3 7 3  
676 -067 110 92203 

5055 - 0 8 1  110 29 51 83 
4128 -064 113 9 82G 
4510 -048 113 23 58 97 
49.77 - O 63 113 38 295 
55 30 --0 09 113 61 3750 

162 - 0 4 7  114 4 2 7 8 2  
8 67 --0 59 114 16 39 93 

16 42 - 0  85 114 28 12 59 
33 84 - 0 34 1 1 4 4 9 2 0 6 5  
392 - 0 3 7  1 1 5 1 5 6 8 8 6  

1469 -039 1 1 ~  23 26 34 
37 l u  1 1 6 3 6 1 3 4 4  

0 09 -0 51 1 1 6 4 6 1 5 9 9  
1 1 ~ 8  -032 11350 899 
2298 -061  115532492  
34 23 - OP3 115 65 55 66 
5685 -030 1 1 0 6 8 4 4 5  
5452 -0 17 115 46 324 
389 - 0 6  115 36 539 
7 14 - 0 4 9  114 69 623 

52 47 
3469 -025  114 5 4 7 4 2  

18 45 -0 58 112 57 1354 
5727 - 0  27 1 1 2 4 1 4 7 5 2  
1099 -050 1 1 1 3 4 5 2 2 9  
68 12 -0 23 108 15 27 39 
57 69 -- 0 64 107 8 2014 

33 77 
481  

16 08 
23 58 
18 73 
1817 
6224 
21 73 
3698 
2986 
18 00 
36 39 

628 
29 64 
46 32 
58 74 

-0 26 
-034 
--0 61 
-0 41 
-027 
-025  
-018 
-0 0 
-013  
-025  
-0 12 
- 0 32 
-036 - 0 32 
- 0 06 - 0 41 

102 17 8 14 
101 26 28 82 
101 1 327  
99 44 31 62 
99 19 061 
97 37 33 33 
9 7 1 2 2 8 8 6  
95 33 35 07 
94 21 44 07 
93 58 24 57 
93 36 20 27 
9 2 5 0 2 3 5 9  
92 28 3391 
92 7 841  
91 46 13 62 
91 6 636 



124 BIGHT AslCEhSIOhsl AND NORTH P O U R  DIBTANCBl OF THE PLANETS 

4 

-L 

DIETAIP~E~ OR TEB 

E fN A 

-009 
-0 38 
-0 30 
0 13 
-005 
-041 
-008 
+ 0 16 
+ 0 18 
+ 038 -+ 0 41 + 0 39 + 0 15 + 0 38 + 0 34 
+ 0 8 6  

+ 029 
3.030 
+ 066 + 0 25 + 0 39 
+ 0 06 
-4-017 + 0 66 
+ 0 3 3  
3- 0 41 

+ 066 + 054 
+ 0 3 9  
+O45 + 0 89 + 0 75 + 0 65 + 041 
3.066 + 0 40 
+ 0 34 
+ 0 3 3  
+ 0 1 3  
+ 0 32 
+ 033 

+ 0 29 
+ 026 
f 0 30 
+ 0 2 7  
+ O M  
+ 0 1 0  + 0 27 
+ 0 27 
4 0 2 5  
4-018 
f 026 
+OW 
$ 0 3 0  + 0 22 
+ 0 0 8  

 ENTER 

p i t  0b 

n d 

BL 

NL 

PO- 

" " f .  

N A 

2176 
53 76 
1757 
33 05 
844 

4020 
302 

16 97 
1840 
1769 
41 52 
5829 
10 63 
63 46 
22 84 
456 

45 41 
2648 
849 

52 31 
3891 
29 14 
2386 
29 64 
4214 

186 
29 31 
4939 
6691 
1822 
4906 
2946 
1956 
27 19 
4489 
1161 
46 86 
30 72 
2280 
3078 
46 14 
871 

3827 
1454 
67 29 
4117 
4189 
5959 
16 16 
37 68 
3417 
3036 
664 

6583 
6823 
48 98 
609 

. . 

R ~ e m  

M BlarTLm f 

Ob m ti 

1846 
F b  3 2 2 0 4 2 6  

4 2 17 186 
5 2 13 462 
6 2 10 5 7  
10 L 63 57 1 
11 1 4 9 3 3 0  
12 1 4 5  0 1  
13 1 40 181 
15 1 30 280 
18 1 14 395 
19 1 9  7 8  
20 1 3 29 2 
23 0 46 64 8 
25 0 33 55 3 
27 0 21 247 
28 0 1 6 1 0 5  

Ma 1 0 8 6 9 8  
2 0 2 4 5 3  
2 23 56 32 0 
3 23 50 20 4 
4 23 44 117 
5 23 37 56 6 
6 23 32 5 3 
8 23 20 19 9 
9 23 14 36 7 

1 0 2 3  9 1 0  
11 23 3 33 
13 22 53 1 5  
16 22 38 21 6 
17 22 33 47 0 
18 22 29 21 7 
19 22 25 6 3 
20 22 20 59 9 
22 22 14 162 
23 a2 9 38 1 
24 2 6 8 6  
25 22 2 49 3 
26 21 59 356 
27 21 66 31 5 
29 21 60 484 
30 21 48 6 7 
31 21 46 332 

Apl 1 1 21 43 7 1 
2 21 40 47 1 
3 21 38 333 
6 21 34 250 
6 21 32 297 
8 21 28 547  
9 21 27 14 9 

10 11 26 400 
12 21 22 44 6 
15 21 18 62 1 
17 21 16 340 
$0 21 13 347 
21 21 12 40 4 
6 21 8 488 

2 7 2 1  8 9 5  

C 

op VENUS (C 

N P D ~ ~  

Ob rv ti 

90102958  
89 53 22 14 
89 37 0 40 
89 21 2563 
88282240  
88 17 3421 
88 7 5366 
87 69 2344 
87 46 4894 
87346336  
87 33 51 91 
87 34 1049 
87 43 647 
87553612  
88 13 525 
88 23 30 56 

88 35 0 95 
88 47 31 48 
89 0 5678 
89 15 7 46 
89 30 598 
89 46 36 86 
90 1 3 5 5 1  
00 34 49 60 
90 51 33 23 
91 8 33 12 
91 26 2946 
91585811  
92 46 40 31 
93 1 39 07 
93 16 810 
03296941  
93 43 6 82 
04 7 2727 
94 18 3067 
94 28 47 83 
94 38 18 40 
04 47 171 
94 64 8702 
96 82183  
95135532  
96 18 37 34 

95 22 30 07 
95 25 35 70 
9a 27 65 60 
9 5 3 0  839 
96 30 8 16 
95274526  
05263164  
95 22 30 03 
96142108  
94 56 58 76 
9442 906 
94 15 1841 
94 51097  
93 6 3449 
92 53 20 79 

Aeome~or~s  UD NOBTH 1 A " "  

nt e d )  

N P D  
f m  
N A 

2141 
911 

36 47 98 
1601 
1170 
2584 
4628 
1268 
4075 
4636 
45 06 
368 
066 

3198 
6982 
1753 

5825 
2895 
6295 
566 
108 

3269 
d467 
4288 
3630 
3442 
3087 
6763 
45 07 
45 90 
1316 
6388 
15 63 
3156 
37 60 
54 87 
25 82 
058 
528 

3162 
6218 
44 37 

3848 
44 48 
62 88 
1837 
1647 
5847 
3961 
J9 18 
3111 
68 34 
1812 
27 28 
2048 
43 38 
a0 64 

- 
1 L  

2L 

Err I N A  

- 8 1 7  
-1303 - 12 42 - 962 
-1070 - 837 
-- 8 38 
-- 1076 - 819 
- 7 0 1  
-- 6 85 - 681 - 481 
- 4 1 4  
-- 5 43 - 3 03 

-- 2 70 - 253 -- 3 83 
-- 180 
-- 400 - 3 17 
- - 0 8 4  
-- 0 62 
+ 307 + 1 30 + 141 
- 0 4 8  
+ 4 76 
+ 6 92 + 506 + 447 + 8 80 
+ 7 28 + 6 93 
t- 7 04 + 7 42 + 787 
+ 8 2 6  + 979 
+ 686 
+ 7 03 

+ 8 35 + 8 78 
+ 7 28 + 998 
+ 831 
+ I 1 2 1  + 797 + 9 15 
+ 9 2 3  + 9 58 + 906 + 8 87 + g6L 
+ 8 89 + 8 86 

Ob ti 

23132185 
23 13 54 14 
23 14 17 87 
23 14 33 18 
2314 849 
23 13 4061 
93 13 310 
23 12 16 81 
23 10 1831 
23 6 17 15 
23 4 41 11 
23 2 57 90 
22 57 10 48 
22 52 53 08 
22 48 22 50 
2246 370 

22 43 46: 12 
22412609 
22 39 7 83 
22 36 52 06 
22 34 852 
22 32 29 09 
22302369 
23 26 28 98 
22244181 
22 23 145 
22 a1 
22 18 48 73 
22 16 6637 
22151783 
2214486L 
22 14 2857 
22 14 18 81 
22 14 26 54 
22 14 4448 
22161096 
22 15 4646 
22 16 30 38 
22172247 

. 22193065 
22 20 45 82 
22 22 838 

22 23 3798 
82 25 14 28 
23 26 56 99 
22304000 
22324187 
22366949 
22 39 1688 
22 41 37 38 
22463392 
22643018 
23 0 638 
23 8 5 5 5 5  
23115793 
23 27 48 77 

' 23 31 601 

h . . .  



OBSERVED AT THE MADRAS OBSERVATORY COMPARED WITH THE TABLES 125 

, 

4 

RIGHT 

M f i l  T m  f 

Ob t i  

1846 
A11112921 6 5 7 3  

hI j 3 21 4 54 1 
4 2 1  4 273 
d21 4 24 
6 21 3 3 8 7  
7 2 1  3 170 
10 21 2 lS9 
13 21 1 336 
1521 1 9 4  
17 21 0 49 8 
18 22 0 41 8 
20 21 0 28 7 
21 21 0 238  
26 21 0 16 1 

June 4 21 1 74 
5 21 1180 
8 2 1  1579 
9 21 2 133 
10 21 2 30 4 
14 21 3 48 4 
18 21 8 25 1 
19 21 5 632 
21 21 6 622 

July 2 21 13 43 0 
3 21 14 27 6 
7 21 17 393 
8 21 18 300 
20 21 30 66 
29 21 40 104 
30 21 41 19 9 

A g 10 21 55 24 4 
16 22 1 30 8 
17 22 2 41 1 
23 22 9 30 7 
24 22 10 36 9 
26 22 13 269 
27 22 13 614 
28 22 14 542 
30 22 16 59 

Sept 6 22 23 482 
14 22 30 48 2 
23 22 37 40 1 
28 22 41 12 3 
29 22 41 53 3 

Oct 23 22 57 24 2 
25 22 58 47 9 
26 22 59 30 4 
28 23 0 57 2 
29 23 1 41 2 
30 23 2 26 7 

Nov 1 23 3 59 3 
2 23 4 47 7 

h 

POLAR 

A n f  m 

N A 

4639 

2913 
59 06 
3066 
3 57 
3806 
2992 
3375 
2 55 
36 07 
24 64 
4 84 
56 62 
31 45 

5174 
59 35 
2883 
4094 
5419 
59 03 
23 19 
47 31 
39 22 

5351 
3499 
33 09 
20 64 
1747 
6193 
5861 

2774 
1462 
21 23 
51 05 
53 96 
67 72 
58 64 
68 59 
56 41 

2341 
6685 
22 00 
3432 
1130 

22 26 
38 88 
18 04 
38 03 
19 31 
114 

2711 
1132 

ABQENSION~ 

P i t O b  

rv d 

-- 
2L 

C 

AND NORTH 

A R f r m  

Ob ti 

23374613 

23512908 
23 54 68 92 
23683041 
0 2 351 
0 63806 
0 16 2952 
0273335 
0 35 207 
0 42 36 93 
0 46 24 19 
0 54 4 49 
0 57 56 33 
1 17 31 34 

l U 3 5 1 4 9  
1 57 50 12 
2102860 
2144064 
2185410 
2 35 58 61 
2 53 1287 
2 57 46 83 
3 6 38 86 

3666335 
4 13461 
4 20 32 84 
4 25 20 23 
5241711 
6 95159 
6145813 

7112730 
74 2 1 4 0 7  
7 47 20 88 
8 17 50 48 
8 22 53 66 
8 32 57 65 
8 37 58 46 
8 42 5857 
8 52 

9 2 7 2 3 3 7  
10 6 57 01 
10 48 22 09 
11113447 
11161167 

13 6 22 73 
13 15 39 41 
13 20 18 81 
13 29 38 75 
13 34 1989 
13 39 1 6 4  

13482759 
13531203 

DISTANCES OF THE CENTER 

P i  Ob ( * * I  1 
OB t CNUS / C ~ Z  

N P D f  

0 1 1 1  

---- 
92253112 

91 24 41 17 
91 8 27 07 
90 51 6302 
90 34 56 22 
00 17 42 16 
89 23 55 06 
88 27 31 20 
87 48 39 52 
87 8 5729 
815 48 45 26 
66 7 6246 
85 47 12 07 
84 15789 

80484903 
80 27 22 36 
79 23 22 67 
79 2 1370 
78 41 9 6 1  
77 I8 505 
75 67 34 57 
75 37 59 76 
7450288i 

71 47 05 29 
71 32 3226 
70 3u 8 43 
70 21 48 96 
68 20 059 
67 40 13 76 
67 38 47 56 

68 3 4979 
68491632 
68 ~9 0 31 
70 9 47 67 
70 23 37 34 
70 52 68 56 
71 82931 
71 24 31 30 
71 58 1093 

74114718 
77 11 1838 
81 0 57B' 
83 18 12 42 
83 46 18 70 

95304218 
96 29 4 30 
96 68 4 76 
97 65 38 63 
98 24 11 20 
98 52 29 43 

99 48 3182 
100 16 17 26 

i-026 

+O05 + 0 14 
f O 1 5  
+ 0 06 
+OOL + 040 
+040 
+ 0 48 
+ 0 14 
+ 0 35 + 0 35 
+ 0 20 + 0 11 
+025 + 0 23 
fO33 
+030 
3-009 + 042 + 032 
+ 048 + 0 36 

f O 1 6  
+038 + 0 25 + 0 41 
+038 
+034 
+Q48 

f O 4 4  
3-046 + 0 35 + 057 + 0 30 + 0 07 
4- 0 08 + 002 

+004 
-0 16 
-0 00 
-015 
-037 

- 048 
-053% 
-077 
-072 
- 058 
-050 

-048 
-071 

NL 

C 

ued ) 

N P D  
f m  
N A 

3890 

48 16 
3565 
6025 
64 77 
4761 
6194 
38 77 
46 86 
61 57 
60 90 
57 95 
17 14 
6153 

5109 
2427 
2481 
1451 
9 88 
583 
37 30 
6013 
2695 

5206 
3079 
526 
4765 
5580 
876 
42 18 

4428 
1124 
6463 
44 12 
34 08 
64 92 
2488 
27 34 

7 4 9  

4493 
17G9 
55 19 
1177 
1835 

4263 
454 
461 
6 93 
9 08 
31 02 

36 84 
031 

E f N A  

+ 778 

+ 699  + 8 58 
+ 723 
+ 8 65 
-I- 5 45 + 688 + 767 + 7 34 
-I- 4 28 + 5 64 + 5 49 + 507 
f 364 

+ 206 + 191 + 214 
-1- 081 
3- 0 24 
+ 0 7 8  + 2 3 + 037 
- 1 8 3  

- 2 63 
-- 147  
- 3 1 7  - 1 41 - 4 79 - 600 
-- 5 38 

- 551 
- 0 0 8  
-- 5 71 - 3 55 - 326 - 3 64 
-443 - 3 96 - 314 
- 2 2 5  - 069 - 238 
- 0 6 5  - 0 35 

f 045 
+ 024 
-010 - 170 -- 122 
+ 159 
+ 202 + 305 

* ". P 



126 BIGHT ASCEYBIONB AND NORTH POLAR D I S T A ~ C E B  OF THE PLANETB 

nm E CN 4 
d Ob tl N A 

Nv 423 6 2 4 6  C 14 24314 4240 -074 C 10111 021 388 + 367 
5 23 7 149 14 7 30 16 29 31 -0 85 101 38 197 263 + 066 

Jan 6 0 28 196 19 29 1826 17 27 -0 99 112611739 1933 + 194 
8 0 31 148 1940696 594 -102 112 30 39 47 40 4 + 107 
11 036304 lg561286 1205 -081 211 64 3534 36 31 - 0 03 
12 0 36 53 2 20 1 32 27 32 23 -0 05 111411258 1333 + 070 
13 0 38 156 20 66169 5118 -051 111 27 1029 1249 + 220 
14 o 39 369 20 la 96s 908 -057 111 12 31 83 33 10 + 132 
16 0 40 56 9 20172677 2585 -092 110 57 1363 16 85 + 2 22 
16 0 42 15 7 20 22 41 87 41 50 -0 37 110 41 1990 21 34 + 144 
18 044 494 2033 9gS 915 -083 110 7 42 03 42 97 + 0 94 
20 0 47 19 0 20 43 33 07 31 91 - 116 109 31 43 24 4 3  48 + 124 
21 0 48 31 9 20 48 42 16 41 39 -077 109 12 51 70 52 46 + 0 76 
22 0 49 42 9 20 53 4980 4960 -020  108 53 28 34 28 27 - 0 07 
26 054156 1 L  21141002 941 -061 SL 107303368 3411 + 043 
27 0 56 20 2 21191148 1107 -041 107 8 3584 34 87 - 0 87 

F b  1 1 0248 2144 033 024 -009 10 114267 4335 + 078 
13 1 10 388 22 41 33 76 33 15 - 0 61 99 2 029 5944 - 0 8 5  
16 1 la 49 4 22553424 3411 -013 98 26 2264 21 32 - 132 
18 1 14 11 9 23 4 50 11 5024 + 0 I3 97263237 . 2874 - 3 6 3  
20 1 15 31 9 2 3 1 4 3 2 8  339 -I-011 96 26 51 94 47 93 - 4 01 

23 27 47 85 48 10 + 026 94 56 12 10 769 -- 4 4 1  
24 1 18 3 4 23 32 21 61 21 79 + 0 28 Q4254191 3688 6 0 3  
25 1 18 40 0 23 36 5485 5496 + 0 11 93 55 6 22 ~ 9 6 7  - 6 55 
26 1 19 16 2 23 41 27 63 27 66 + 0 13 93241778 1578 - 2 0 0  
27 1 19 620 2346 001 59g2 -009 02 53 29 12 26 34 - 2 78 

ME 3 1 22 105 0 4 529 542 $013 90 49 3204 28 23 - 9 81 
4 1 22 445 
6 1 23 61 Q 
8 1 24 59 6 
9 1 25 33 1 
10 1 26 6 9  
11 1 26 408 
12 1 27 14 6 
13 1 27 48 8 
19 1 31 190 
23 1 33 47 5 
94 1 34 25 9 
26 1 36 4 8 
26 1 36 44 8 
37 1 36 25 2 
29 1 37 48 1 
31 1 3Q 14 7 

Apnl 2 1 40 44 3 
3 141 300 
6 143 4 7  
6 143 
8 145 343 
9 146259 

10 1 47 186 
13 150 3 2  
14 1 61 0 3 
19 1 66 06 
22 1 69 12 6 
83. 2 0 IS0 

0 8 3589 
0 17 36 82 
0 26 3764 
0 31 806 
0 3 3 8 0 1  
0 40 8 21 
0443906 
0 49 9 96 
1 16 1981 
1 34 36 39 
1 39 1035 
1434686 
1482260 
1 52 69 38 
2 2 16 06 
2113643 

2205853 
2 25 41 18 
2 &  917 
2 40 
2 49 28 92 
2 64 1708 
259 869 
3134124 
3 18 34 Sg 
3 43 18 62 
3 68 29 99 
4 32397 

3611 
37 06 
37 67 
796 
3830 
8 70 
3923 
9 g7 
20 16 
35 31 
10 47 
4626 
2265 
5976 
16 12 
3558 

5834 
41 06 
925 

28 73 
1728 
678 
4152 
3522 
19 10 
21 44 
2410 

+ 022 
+ 0 24 
+ 0.13 
-010 
+029 
+ 0 49 
+017 
+ 0 01 
+ 0 36 - 0 08 
+ 0 12 
+039 
$005 
+ 0 37 + 0 06 
+015 

-019 
-0 13 
+008 

- 0 19 
+ 0 20 
+OOQ 
+ O M  + 0 63 
+ 0 48 + 046 
3.013 

C 
SL 

C 
SL 

a 
8L 

90 18 2665 
89 16 17 50 
88 13 58 65 
87 42 52 60 
87 11 57 86 
86 40 62 20 
8610 155 
86 39 g 36 
82 36 29 67 
80 37 51 51 
80 8 41 06 
79 89 47 49 
79 11 546 
78 42 4366 
77 46 37 48 
76513994 

75 58 292 
75 31 43 09 
74 40 11 11 
74 14 68 73 
73 25 41 85 
73 1 37 71 
7238 088 
71 29 53 12 
71 8 630 
69 26 4123 
68 32 11 71 
68 15 12 07 

22 12 
731 
63 68 
48 88 
47 00 
48 16 
5348 
338 
23 30 
45 32 
36 16 
40 83 
5 9 9 1  
34 87 
30 79 
3711 

5871 
39 64 
548 
61 90 
35 10 
3344 
5732 
48 83 
216 

3592 
883 
5 30 

- 4 43 
-1OlS - 6 07 - 3 62 - 10 86 - 4 04 
- 8 0 7  
-- 607 - 6 37 -- 6 19 - 4 - 6 66 - 6 55 
-- 8 99 - 6 89 
-283 

- 421 - 3 45 
-- 563 -- 6 8 3  - 6 75 - 427 
-350 - 4 29 - 4 1 4  - 631 
-318 - 6 77 

' 



OBSERVED AT THE MADRAS OBSERVATORY COJIPARED WITS THE TABLES 127 

t 

RIGHT ASOENBXONB AND NOBTH POLAB D I S T A I ? ~ ~  OD THZ CENTER or VENUS (Cont nued J 

- M 8 1  Tlm ! \ I l n t O b  

Ob ti 

1847 m 

Apr 1 26 2 3 41 7 
28 2 6 17 
29 2 7 123 

May 1 2 9 36 1 
3 2 1 2  28 
4 2 13 169 
6 2 14 314 

12 2 23 233 
14 2 25 56 7 
15 2 27 12 8 
17 2 2 9 4 6 4  
18 2 30 596 
20 2 33 218 
21 2 34 464 
22 2 36 59 9 
20 2 39 37 6 
26 2 40 481 

J ne 8 2 64 26 7 
14 2 59 226 

J l y  8 3 8 169 
9 3 8 1 4  
20 3 5 54 3 
21 3 5 302 

A u ~  17 2 40 159 
25 2 25 30 

Sept 10 1 39 6 2  

A B h m  

Ob tl 

4 18 37 04 
4285055 
4 33 57 52 

4441545 
4643664 
4594621 
5 45768 
6412649 
5515393 
5 6 7  664 
6 7 32 87 
6 12 4552 
6 23 924  
6 28 20 46 
6 33 31 16 
6 48 68 66 
6 5 4  620 

759 213 
8273837 

10 11 1031 
10 15 550 
10 56 761 
10693968 

I2 20 48 92 
12 37 

12 4 643 

IT d 

-- 
1 L 

RIC~HP ASOENBIONS AND NOBTH POLAB D~STMOEB 03' THE CENTER Or  MAR^ 

A R f  m 

N A 

37 40 
5054 
5821 

1571 
3576 
4661 
6799 
2718 
5481 
723 
33 19 
45 80 

9 7 1  
20 92 
31 67 
59 23 
657 

220 
3825 

1037 
6 64 
727  
3944 

48 20 
41 1 1  

636 

Pn 

+ 0 36 
-001 + 0 69 
+026 
-1-011 
+040 
+031 
+069 
$088 
i-069 
+ 0 32 
+ 0 28 
+ 047 + 0 46 + 041 
+ 0 57 
1-037 

C O O 7  
- 0 1 2  

+ 006 
+ 0 04 
- 0 3 4  
- 0 2 4  

- 0 67 

-107 

1831 
reb 20 4 5 1 5 6 9  

21 4 50 269 
22 4 48 56 0 
23 4 47 27 1 
2 
28 440 6 4  

Mar 4 4 34 190 
13 4 21 448 

May 22 
1832 
Jan 29 21 16 63 0 

Feb 3 21 13 
4 21 12 50 
6 21 11 18 4 
6 21 10 304 
8 21 8 490 
22 20 58 3 9 
24 20 66 30.6 
27 20 54 11 7 
28 20 u3 24 6 

L 

~ i n t 0 b  

rv d 

SL 

C 
SL 

C 
SL 

NI 

2503388 
2 52 59 84 
2 55 25 14 
2 57 52 63 

3 10 12 47 

3 20 21 32 
3 43 3 94 

17 44 48 13 

18 6 
18 9 19 85 
18 I2 29 18 
18 16 38 43 
18 21 57 30 
19 6 14 40 
19 12 33 82 
19 23 193 
19 26 11 15 

C 

N P D ~ ~  

Ob ti 

67 27 38 08 
66 68 59 90 
66 46 37 50 

66 20 46 03 
65 68 31 27 
65 48 23 62 
65 38 58 19 
6454 127 
64446101 
64 42 20 54 
64 39 28 47 
64 39 1 82 
64 40 27 07 
64421085 
64 44 3501 
64 66 4 84 
65 1 16 01 

67 8 11 95 
68 40 64 09 

77 30 1169 
77 56 10 73 
82 53 30 79 
8 3 2 1 1 4 0 6  

95 34 47 46 
ga425790 

1 0 3 1 2 3 2 3 5  

0 72 28 18 47 
72 17 1345 
72 6 1325 
71 55 25 82 
71 34 081 
71 2 51 95 

70 22 5 92 
89 0 3407 

65 44 9 50 

113 45 47 70 

113 50 1429 
113 60 28 35 
113 50 28 73 
113 50 742 
113 48 66 19 
113 I3 49 31 

, 113 5 522 
112 50 12 89 
112 44 26 75 

i 

N P D  
h m  
N A 

36 98 
57 45 
34 50 

4367 
29 43 
22 01 
54 85 
5821 
6096 
20 89 
28 19 
5 4 7  
27 04 
1106 
35 33 
421 
1674 

1726 
59 99 

1590 
1784  
37 99 
2277 

48 91 
5912 

2205 

Err f N A  

- 2 10 
- 2 45 - 3 00 
- 2 36 - 1 84 - 1 61 
- 3 34 
- 3 0 6  
-005 
+ 0 35 - 0 28 
-I- 365 
- 0 03 
+ 0 2 1  + 032 - 063 
+ 073 
+ 5 31 
+ 90 

t 4 2 1  
+ 711 
f 7 20 
f 8 7 1  

+ 1 46 + 122  

-1030 



128 RIGHT A8CENSIONS AND NORTH POUB DIBTANCES OF THE PLANETS 

+ 
POLAR 

A E h m  

N A 

- 

AND NOBTEI 

A R & m  

Ob tl 

19 28 19 85 

19 31 28 85 
19 34 37 48 
19 37 45 86 
19 40 54 33 
19 44 245 
19 47 10 19 
18 50 17 52 
20 2 45 78 
20 5 52 49 
20 8 58 72 
20 15 10 20 
28 27 30 12 
20 30 34 26 
20 61 6548 
21 3 5997 

21 9 029 
21 10 029 
21 12 5945 
21 18 57 50 
21 21 55 82 
21 24 5387 
21 39 3865 
21 42 3469 
21 45 3002 
22 5 4900 
22 31 3000 

22 34 1919 
22 37 803 
22 42 4521 
22 45 33 97 
23 5 224 
23 10 33 11 
23 13 18 19 
23 16 283 
23 56 42 76 

0 20 38 52 
0 23 16 93 
0 25 54 81 
0 28 32 67 
0 31 10 54 
0 33 47 89 
0 36 25 19 
0 41 38 18 
0 64 34 69 

4 0 3081 
3 51 1151 
3 49 36 07 
3 47 28 56 
3 40 0 72 
3 29 41 83 
3 28 21 22 

3 23 26 32 
I 

RIGHT 

M SlorTirn f 

OB t i n -  

1832 
Feb 29 20 52 36 5 

Mar 1 20 51 466  
2 20 50 59 1 
3 20 50 11 1 
4 20 49 23 2 
5 20 48 34 6 
6 20 47 46 0 
7 20 46 57 0 

11 20 43 433 
12 20 42 60 1 
13 20 41 599  
15 20 40 187 
19 20 36 52 8 
20 20 36 0 3 
27 20 29 46 8 
31 20 26 5 8 

Apr 1 1 20 25 10 0 
2 20 24 130 
3 20 23 15 9 
6 20 21 21 2 
6 20 20 23 2 
7 20 19 24 6 

12 20 14 26 2 
13 20 13 255 
14 20 12 25 0 
21 20 5 102 
30 19 65 23 2 

May 1 19 64 16 4 
2 19 53 8 6 
4 19 50 53 0 
5 19 49 45 7 

12 19 41 448 
14 19 39 17 5 
16 19 38 10 6 
16 19 36 5 8 1  
31 19 18 28 4 

J ne 9 19 6 685 
10 19 5 40 3 
11 19 4 218 
12 19 3 3 3  
13 19 1 447 
14 19 0 260  
15 18 69 6 7  
17 18 56 274 
22 18 49 42 1 

Nov 9 12 44 4 0 3  
15 12 11 4 7 2  
16 12 6 1 5 7  
17 12 0 137  
22 11 33 7 3 
29 10 55 21 1 
30 10 50 2 1 

Dec 4 10 29 24 7 

I 

ABCENBIONB 

PfntOb- 

d - 
C 

DISTANOEB OP THE 

Er f N A  

---- 

CENTER 

p i t o h  

w d 

C 

OF ( C  nt 

~ ~ ~ f r r n  

Ob IT ti 

I 

3 1 2 3 9 1 1 4 4  

112 33 1997 
112 27 16 66 
112 20 58 83 
112 14 2933 
112 7 4148 
112 0 44 03 
111 63 3660 
111 22 42 49 
111 14 29 98 
111 6 170 
110 48 31 52 
110 11 667 
110 1 1 8 6 5  
108 47 453 
108 0 46 52 

107 48 45 93 
107 36 34 88 
107 24 14 52 
106 59 7 75 
106 42 25 16 
106 33 24 63 
106 26 30 82 
105 12 4480 
103 58 51 48 
103 17 5381 
101 0 26 06 

100 44 44 28 
100 28 56 79 
99 67 871  
99 41 456 
97 47 16 12 
97 14 20 11 
96 57 45 77 
96 41 1200 
92 30 46 75 

89 69 31 41 
89 48 54 46 
89 26 24 79 
89 9 56 28 
88 53 24 49 
88 37 2 38 
88 20 40 97 
87 51 838 
86 27 46 72 

68 58 1942 

69 8 27 52 
69 10 19 45 
69 21 1067 
69 37 30 66 
69 39 53 82 

69 48 30 14 

nu d )  

N P D  
f m  
N A 

I 

E I N A  

4 



OBSERVED AT THE MADRAS OBSERVATOBY COMPBBED WITH THE TABLES 129 
t- 

DI~TANOES OF TKE 

Err f N A 

. 

POLBE 

A . R  f m 

N A 

AND NORTH 

A R f  m 

Oh tl 

--- 
3221979 
3 21 16 19 
3 20 15 58 
3 16 114 
3 15 2007 
3 14 4237 
3 14 8 21 
3 13 37 59 
3 13 1002 
3 12 46 30 
3 12 963 
3 11 5505 
3 11 4472 
3 11 3427 
3 11 3384 
3 11 3693 
3 11 43 82 

3 13 5340 
3 14 23 77 
3 15 32 14 
3 16 51 16 
3 17 3474 
3 18 20 72 
3 19 919 
3 21 47 53 
3 22 46 07 
3 23 45 24 
3 24 47 60 
3 25 53 42 
3 26 59 25 
3 28 7 4 1  
3 29 18 26 
3 30 31 96 
3 31 46 70 
3 33 2 06 
3 34 19 89 
3 37 180 
3 38 25 74 
3 39 60 97 
3 41 17 88 
3 42 46 30 

3 44 16 10 
3 46 48 49 
3 48 56 47 
3 50 33 I 0  
3 52 10 38 
3 55 28 75 
3 67 1135 
3 58 5406 
4 0 3796 
4 2 23 97 
4 4 10 84 
4 6 58 07 
4 7 4723 
4 9 37 51 
4 11 2921 
4 13 21 71 

RIQEIT 

M 8 1  Tim f 

Ob t 

1832 
De 5 1 0 2 4 2 2 1  

6 10 19 25 4 
7 10 14 264 

12 9 50 332 
13 9 45 56 4 
14 9 41 22 6 
16 9 36 527 
16 9 31 20 8 
17 9 28 2 4  
18 9 23 43 9 
20 9 15 14 0 
21 911 4 4  
22 9  6 585 
24 8 58 66 0 
25 8 64 69 8 
26 8 61 64 
27 8 47 173 

1833 
Jan 3 8 21 553 

4 8 18 297 
6 811362 
8 8 6 1 3 4  
9 8 2 0 8  

10 7 58 508 
11 7 55 332 
14 7 46 223 
15 7 43 36 2 
16 7 40 395 
17 7 37 456  
18 7 34 650 
19 7 32 4 7  
20 7 29 16 6 
21 7 26 315 
22 7 23 48 0 
23 7 21 69 
24 7 18 274  
25 7 15 486 
27 7 10 383 
28 7 8 6 2  
29 7 6 353 
30 7 3 6 2  
31 7 0 384 

Feb I 6 58 12 0 
2 6 55 48 1 
4 651 3 7  
5 6 48 44 3 
6 6 46 26 3 
8 6 41 526 
9 6 39 376 

10 6 37 249 
11 6 36 12 1 
12 6 33 1 6  
13 6 30 523 
14 6 28 436 
15 6 26 366 
16 6 24 308 
17 6 22 260  
18 6 20 224 

CENTER 

~ m t 0 b  

rved 

0 

ASOENBIONB 

PintOb 

d 

C 

Err f N A  

OF M a s  

N P D ~ ~  

Ob nti 

--- 
69 50 34 08 
69 62 24 00 
69 54 10 64 
70 1 25 87 
70 2 3321 

70 4 1289 
70 4 49 67 
70 5 20 30 
70 5 38 38 
70 5 4761 
70 5 34 88 
70 5 18 15 
70 4 8 73 
70 3 1791 

70 1 12 01 

69 48 43 63 
69 46 21 63 
69 41 12 74 
69 35 33 28 
69 32 32 24 
69 29 23 11 
69 26 9 80 
69 15 50 26 
69 12 10 17 
69 8 2421 
69 4 3601 
69 0 40 54 
68 66 41 03 
68 62 36 80 
68 48 28 30 
68 44 13 84 
68 39 58 13 
68 35 3721 

68 22 17 84 
68 17 4749 
68 13 14 35 
68 8 3765 
68 4 0 24 

67 $9 22 00 
67 54 43 49 
67 45 20 00 
67 40 39 23 
67 35 57 40 
67 26 33 99 
67 21 6341 
67 17 1248 
67 12 34 34 
67 7 57 00 
67 3 20 67 
66 68 44 56 
66 54 11 23 
66 49 38 66 
66 45 8 52 

fConinecedj 

N P D  
frrn 
N A 

I 

66 40 46 65 I 



130 RIQHT 86CEN8IONB AND NORTH POLAR I)IBYANCES OF TBE PLANET$ 
, 

' 

. 

' 

L + 

- 
Err f N 4  

-1131  - 13 13 
-1122 
-1201 
-1069 
-1397 
-1266 
-1172 
-1173 - 9 49 

- 0 3 6  

- 2 96 - 3 95 

- 7 0 4  - 4 62 - 8 78 - 6 8 

- 3 5 2  

- 13 39 - 13 83 
-12 10 
-1261  
-1225 

-1168 
-1243 
-1224 
-- 1283 
-- 12 90 
-1221 
-- 11 21 - 12 63 
-1164 
-1181 
-1224 

I . 1 

AND NORTH 

A It fr m 

Ob r o t i  

m 

4 27 006 

4 31 2 83 
4 33 6 37 

4 35 8 99 
4 37 1345 
4 39 1888 
4 41 2494 
4 45 4064 
4 47 47 88 
4 49 57 05 
4 52 7 11 
4 64 1797 

6 1 3 5 7 3 1  
6 13 3057 
6 12 47 79 
6 12 3160 
6 12 1099 
6 12 482 
6 12 959 
6 12 1762 
6 12 28 87 
6 1 2 4 2 5 9  

0 30 3854 

4  28 990 
4 3 1  483 

6 19 50 07 

6 57 4413 
7 2 5 9 0 7  
7 5 3 6 3 6  
7 8 1 2 3 4  

8 2 0 4 1 1 8  
8 2 2 5 2 9 1  

9 40 1818 
9 38 53 01 
9 37 25 45 
9 3 5 6 6 2 4  
9 3 2 5 3 6 7  

9 29 4643 
9 2 8 1 0 8 4  
9 2 6 3 5 0 3  
9 2 4 5 8 6 6  
9 23 22 17 
9 2 1 4 6 4 6  
9 20 844 
9 18 3249 

. 9 1 6 5 6 6 8  
9 15 21 48 
9 13 47 21 

RIGHT 

M a n s  l u T m  I P 

Ob m t i  

1833 m 

Feb 4 
25 6 6 27 0 
26 
27 6 2 37 2 
28 6 0 44 5 

Mar 1 5 58 50 9 
2 5 56 68 9  
3 5 6 5  8 0  
4 5 53 18 1 
6 5 49 40 2 
7 5 47 525 
8 5 4 6  6 7  
9 5 44 19 1 

10 5 42 33 5 
1835 
Fb 1 9 2 9 2 2 1  

2 9 2 5  1 9  
4 Q 16 27 5 
5 9 12 13 6 
7 9 4 1 7  

10 8 52 2 3 
11 8 48 159 
12 8 44 29 2 
13 8 40 445 
14 8 37 1 3  

M r  9 7 2 4  276  
1836 
J Ip 18 20 40 19 2 

19 20 39 192 

Aug 26 19 58 22 0 

Sept 9 19 41 7 5 
11 19 38 303  
12 10 37 11 4 
13 19 35 496 

Oct 13 18 50 10 4 
14 18 48 261  

1837 
Jan 26 13 16 434 

27 13 11 224 
28 13 5 58 4 
29 13 0 34 3 
31 12 49 40 2 

Feb 2 12 38 42 2 
3 12 33 105  
4 12 27 38 4 
5 12 22 6 5 
6 12 16 34 7 
7 12 11 2 0  
8 12 5 305 
9 11 69 68 1 

10 11 54 27 3  
11 11 48 566 
12 11 43 266 

d -. 

A ~ O W ~ I O N ~  

intob 

er d - 
C 

POLAB 

A R f  m 

N A 

5658 
2997 
4763 
3181 
10 72 
479 
950 

1743 
2868 
4288 

3839 

9 5 4  
455 

5004 

4356 
6929 
3636 
1268 

4107 
5301 

1800 
52 46 
25 09 
5600 
5326 

45 62 
1045 
3465 
5821 
21 58 
4483 
824 
31 90 
5608 
2093 
46 68 

CENTRB 

P I ~ O ~  

C 

v' ' 

DIBTAXCES OF TBE 

F i m f N A  

-073 
-0  60 
- 0  16 
3 .031  
- 0  27 
-003  
-009  
-0  19 
- 0 29 
-1-029 

- 0 15 

- 0 3 6  
- 0 2 8  

-003 

-057 
+022 
+ 0 0 1  
$034 

- 0 1 1  
+010 

-0 18 
- 0 55 - 0  36 
-024  
- 0 4 1  

- 0 81 
-039 
-048 
--045 
-- 069  
-063  
-020 
- 0 69 
-060  
-0 65 
-0 53 

OF ~ I A R S  (GO 

N P D ~ ~ I  

Ob rv ti 

66 14 58 14 
66 10 5267 
66 6 4868 

65 58 5662 

65 55 690 
65 61 20 58 
65 47 39 92 
66 44 2 87 
65 37 6 8 1  
65 33 45 07 
65 30 30 60 
65 27 22 64 
65 24 16 99 

6 2 4 9 4 9 9 1  
62 50 54 06 
6 2 5 3  559 
62 54 17 61 
6 2 6 6 4 6 1 6  
63 0 5 0 3 9  
63 2 1332 
63 3 3 8 3 0  
63 5 591  
63 6 32 86 

6 3 4 8 2 5 1 1  

68 28 43 84 
68 21 3903 

6 6 3 9 5 3 0 1  
66 45 18 89 
66 48 20 05 
66 51 2329 

6 9 1 4 5 4 6 7  

71 19 40 66 
71 11 34 19 
71 3 25 11 
70 55 18 77 
7 0 3 9 1 0 3 0  

70 23 16 77 
7 0 1 6 2 8 5 8  
70 7 4 6 3 7  
70 0 1274 
69 52 4742 
6 9 4 6 3 0 9 7  
69 38 2521 
69 31 32 95 
d 9 2 4 5 0 4 8  
6 9 1 8 2 1 8 9  
6 9 1 2  704 

" '  

iznued) 

N P D  
f m  
N A 

3807 
4063 
5437 

560 
3547 
3642 
066 

2658 
5418 
23 37 

1915 

40 88 
3568 

4597 
1437 
11 27 
1644 

5116 

27 27 
20 36 
1301 
616 

5805 

489  
1615 
3413 
5991 
34 62 
1876 
14 00 
20 42 
3884 
1008 
5480 



OBaERVED AT TBE MADRAS OPSERVATOXY COMPARED WITH THE TABLES 131 

I 1 
? 2 ~ e $  ) 

N P D  
f m  
N A 

5353 
662  

3489 
1765 
3251 

314  
1786 
5937 
5696 

1054 
21 90 
4027 
1026 
5473 
5365 
6 69 

33 68 
1453 
872 

1597 
5249 
4857 
56 16 

1830 

3664 
4945 

1037 
1738 
817 
258 
696 

5687 
32 83 
65 26 
481 

4740 
2179 
45 88 
038 
6 05 
369 

5424 
38 44 
1733 
2263 
6099 
17 78 
4406 
1084 
3941 
1072 
45 89 
26 08 
1240 

RIGHT 

N S l T i m f  

Obg IT ti - 
1837 
F b  1 3 1 1 3 7 6 7 8  

14 11 32 296 
15 11 27 3 7  
17 11 16 144 
18 11 10 638 
19 11 5 347 
26 10 29 25 9 
27 10 24 256 
28 10 19 298 

M r  1 1 0  1 4 3 6 1  
4 10 0 1 4 6  
5 9 6 5 3 2 8  
6 9 50 546 
7 9 46 20 1 
8 9 41 487 
9 9 37 20 4 

10 9 3 2 5 5 6  
11 9 28 335 
12 9 24 15 6 
13 9 19 598 
1G 9 7 3 3 6  
17 9 3 307 
18 8 59 31 2 

1838 
Sept 28 20 17 59 1 

Oct 4 20 8 5~ 7 
7 20 4 156 

1839 
Feb 12 14 34 380 

13 14 80 8  1 
14 
16 
17 
18 
19 14 2 9 8  
20 13 5'1 20 1 
21 
23 13 42 36 4 
24 13 37 36 5 
25 13 32 34 7 
26 
27 13 22 238 
28 

Mar 1 1 3  12 6 3  
2 13 b 522 
3 1 3  1 3 8 0  
5 1 2 5 1  5 1  
6 12 45 456 
7 12 40 17 7 
8 12 34 
9 12 29 423 

10 12 24 10 4 
11 12 18 664 
12 12 13 307 
13 12 8 6 9  
14 12 2 430 

c 

Err T N A  

-10 79 - 981 
-1159 
-1020 - 864 
- g 4 l  , 

-1003 
- 8 9 8  
- 8 4 4  

- 767 
- 7 28 - 693 - 6 73 
- 6 3 5  
- 6 4 1  - 5 77 - 6 29 
- 5 5 6  
- 6 4 4  
- 6 2 1  
- 363 
- 4 4 4  
- 5 12 

- 5 2 8  

- 07 
-- 5 98 

+ 009 - 055 - 199 
- 2 3 3  
- 168 - 067 
-- 152 
- 176 + 099 
- 1 9 1  - 040 - 196 - 091 - 0 28 
+ l o 3  

+ 1 2 1  - 022 + 128 
+ 0 84 
+ 1 2 8  - 056 
+ 268 + 100 
t- 170 + 181 + 122 
+ 107 + 165 , 

d 

DIETBNOE~ 01 TILE CENTER OF MAREI ( CO~ZZ 

Err f N A 1 
-049 
-050 
-054 
-033 
-055 
-050 
-0 77 
-028 
-088 

-068 
-061 
-068 
-061 
-0 2 
-059 
--043 
- 0  65 - 056 -- 0 60 
-060 
-0 78 

ASOEN~IONB 

PintOb 

rvaL 

- 
C 

, 

P i t O b  

1 

- - -  

C 

m D  NORTH 

A R f m m  

O b r v h  

m 

9 1 2  1399 
9 1 0 4 1 9 6  
9 9 1137 
9 6 1 4 7 3  
9 4 4 9 4 2  
9 3 2 5 6 9  
8 64 46 47 
8 53 42 33 
8 52 42 18 

8 6 1 4 4 2 1  
8 49 9 21 
8 48 23 88 
8 4 7 4 1 6 2  
8 4 7  273 
8 4 6 2 7 1 1  
8 4 5 6 4 5 4  
8 45 25 53 
8 44 5953 
8 44 36 94 
8 44 1753 
8 43 38 65 
8 4 3 3 1 6 9  
8 4 3 2 8 1 6  

8 47 42 56 

9 2 2 6 0 4  
9 9 2 5 4 2  

12 3 3 3 2 4  
12 2 5 9 3 5  
12 2 
12 1 
12 0 
11 09 
1 1 6 8 3 6 0 7  
1 1 5 7 4 2 2 7  
11 56 
1 1 5 4 4 5 5 9  
1 1 5 3 4 1 5 7  
1 1 5 2 3 5 5 2  
21 51 
1 1 5 0 1 6 1 5  
11 49 

1 1 4 7 4 8 4 4  
1 1 4 6 3 1 3 5  
1 1 4 5 1 2 9 2  
1 1 4 2 3 0 9 0  
11 41 7 7 3  
1 1 3 9 4 3 4 4  
11 38 
1 1 3 6 6 1 2 9  

N P D f  m 

I Y  

69 6 432 
69 0 1643 
68544648  
68 44 27 85 
68 39 4115 
68 35 12 55 
6 8 1 1 2 7 8 9  
68 9 835 
88 7 6 4 0  

68 5 1811 
68 1 32 18 
68 0 47 20 
68 0 1699 
68 0 108 
68 0 006 
68 0 1246 
68 0 39 97 
68 1 2 0 0 9  
68 2 10 16 
68 32218 
68 7 56 12 

POLAR 

A R h m  

N A. 

1350 
4146 
1083 
1440 
4887 
2619 
45 70 
4206 
41 30 

4363 
860 

2320 
4111 

221 
2662 
5411 
24 88 
58 98 
36 34 
1693 
37 87 
3113 
2743 

4 60 

1627 
2541 

3295 
5915 
22 44 
0 28 

14 92 
26 73 
3580 
4217 
45 88 
4552 
4160 
3530 
2d72 
1592 
3 02 

4814 
3137 
1272 
3091 ' 

757 
4315 
17 58 
5107 

1 1 3 5 2 4 0 6  
1 1 3 3 5 6 0 4  
1 1 3 2 2 7  6 
1 1 3 0 5 9 1 0  
11 29 30 19 

68 9 5 3 0 1  
68 12 128 

70532358  

71 47 41 71 
72 16 55 43 

86 15 1028 
86 10 1793 
86 6 10 16 
86 64 491 
85 48 8 64 
85 41 5754 
86 35 34 35 
85 28 57 02 
85 22 3 82 
86 7 4 0 3 1  
85 0 2219 
84 52 47 84 
84 46 129  
84 37 6 33 
84 29 2 65 

84 20 53 03 
84 12 38 66 
84 4 1 6 0 5  
83 47 21 79 
$3 38 49 71 
83 30 1834 
83 21 41 38 
83 13 984 
83 4 3771 
82 56 8 91 
82 47 44 67 
82 39 26 01 
82 31 10 75 

2378 
5582 
2744 
6872 
2992 

-066 
-073 

+ 0 04 
3.023 
- 0 0 1  

-029 
- 0 2 0  

-027 
-010 

-007 
+ 0 0 3  
-022 

-023 

-030 
-1-002 
-090 

; 

- C O O 1  
-016 
-029 

-022 
-028 
-022 
-032 
-038 
-027 



132 RIGHT UCENBIONB AND NORTH P O U R  DISTANCES OF THE PLANET8 

1 

- 

' 

1 

b 

OF MA= f h t  UBd ) 

N P D f  m N P D  _ 1 1 .  
/ j" ' " A  

82 23 2 05 881 + 286 
82 15 527  734 + 207 
82 71643 1799 + 156 
81 59 36 14 38 78 + 2 64 
81 52 7 28 1065 + 342 
81 37 47 36 50 89 + 3 63 
81 30 66 72 088 i- 416 
81 24 2222 2516 -1- 294 
81 18 140 421 + 2 8 1  
81 11 5646 6879 + 333 
81 6 897 917 + 320 
81 0 3406 3682 + 176 
80661437 1921 + 484 
80 60 1977 lQ83 + 006 
80 46 36 64 37 91 + 127 
80411127 1378 + 251 
80 37 576 747 + 172 
80 33 16 77 1939 + 2 62 
80 29 4689 4957 + 2 68 
80263441 3810 + 309 
80234112 4621 + 409 
80 21 680 10 87 + 4 07 
80 18 51 46 5527 -k 981 
80 16 6633 5835 + 202 
80 11 4834 5367 + 523 
80114284 4479 + 185 
80 11 6568 071 + 603 
80122688 3164 + 4M 
80131579 2020 + 441 
80 14 22 76 2643 + 3 67 
80164738 6014 + 27 
80172752 3090 + 338 
80 28 86 16 130 + 614 
82 68 27 64 31 66 + 4 12 
83 6 62 25 5768 + 643 
101 12 28 $7 38 08 + 8 11 
101 11 198 766 + 668 
101 7 1987 28 17 + 830 
101 5 11 66 19 I9 + 7 63 
101 2 50 15 67 51 + 7 36 
100 67 27 76 36 70 $- 8 94 
100 51 I6 13 26 69 + 10 56 
100476122 6270 +I148 
100441738 2904 +I166 

CBIPTEB 

P h t O b  

n I  

C 

, 

, 

30 13 36 

Apnl 1 13 27 
2 13 22 98 
3 13 17 87 
4 13 12 5 1 
7 12 56 41 2 
17 12 3 36 6 
18 11 68 11 4 
21 11 41 587 
22 11 36 346 
27 11 9 434  

RIQHT 

M S l u T I m  1 

Ob ti 

1839 
M 151157183 

16 11 51 644 
17 11 46 303 
18 11 41 72 
19 11 35 
21 11  24 
22 11 19 42 8 
23 11 14 252 
24 11 9 88 
25 11 3 536 
26 10 58 40 6 
27 10 53 29 6 
28 10 48 20 3 
29 10 43 12 8 
30 10 38 7 8 
31 10 33 5 2 

Apnl 1 10 28 
2 10 23 6 7 
S 10 18 11 1 
4 10 13 18 3 
6 10 8 27 8 
6 10 3 404 
7 0 68 56 9 
8 9 54 136 
13 932 266 
14 9 27 17 
15 9 22 40 3 
16 9 18 
17 914 57 
18 9 0631 
19 9 6430 
20 9 1362 
85 8 41 432 

M g 20 7 17 330 
21 7 14 374 

1841 
Mar 18 14 32 

19 14 a7 
21 14 10 
22 14 14 
23 14 0 
25.14 0 
27 13 81 
28 13 46 
aS 13 43 

1 

AB~NFJIOIPB 

PlntOb 

d 

C 

r 

. 

1 

+ 19 85 
+I148 + 11 54 -+ 11 24 + 11 44 + 14 86 
+I174 + 1622 
-+ 16 47 + 14 75 + 14 80 

100 40 2Q 10 

100822591 
100 28 7 10 
100 23 38 34 
100 18 89 24 
100 4 3 89 
DO 71722 
99 1 13 19 
98 48 13 42 
88 37 18 04 
88 8 45 26 

-033 
-037 
-- 0 63 
-069 - 0 41 
-048 - 0 45 
-- 0 58 - 0 23 

DIETAXUEEI OF 

m IXA ( 
--- 

-038 
-035 
-021 
-040 

- 0.08 
-038 
-038 
-028 
-017 
-043 
-020 
-023 
-024 
-040 

--029 . 

' -015 
-036 

' - 0 2 8  - 0 30 
-042 
-0 40 
- 032  
-0 35 
-0 32 
-027 
-037  
-060 
-044 

. -054 
-050 

-060 
-036 

14 6 676 
14 5 140 
14 3 63 76 
14 01736 
13 46 27 86 
13446967 
13 40 33 68 
13 39 6 38 
13 $1 62 67 

M D  ~ O ~ T H  

A R f  m 

Ub tln. 

1128 161 
11 26 3295 
1125 466 
11233737 
11 22 
11 19 
11 17 5561 
11163962 
11 16 12 80 
11 13 5352 

. 11 12 3686 
: 11112064 

11 10 684 
1 1  86533 
11 74604 
11 6 8 9 1 9  

11 5 
11 4 3219 
11 33233 
11 2 3539 
11 14080 
11 0 49 02 
11 0 0 0 8  
10 69 13 81 

, 1 0 M  5'66 
10 56 36 86 
10 66 1088 
10 64 48 02 
10642817 

' 10541131 
10 53 5718 
10634613 
10633280 

11 74256 
11 84294 

42 95 

9739 
18 64 
49 58 

1s 10 68 
18 73 
2806 
2841 
2889 
32 79 , 

60 05 
> 

643 ; 
103 
53 23 
1666 
27 o 

6919 : 

33 23 8 

4 80 
63 45 

POU 

& B f  m 

rS A 

113 
32 60 
446 
3687 
10 03 
19 21 
6653 
3324 
1242 
8324 
579 
2021 
664 
a 1 0  
4580 
3879 

34 13 
3190 
3218 
3503 : 

4052 
48 72 
b Q M .  
1341 
634 
36 51 
I0 66 
47 76 
2780 
1081 
0674 
4659 

' 3230 

4206 
4258 





134 BICIHT UCENIJIONPI LND NOBTH POLhB DIBTANCEB OF THE PLANETS 

f 

Born Aeame10~8 mn Noxm Po- DIETAIQOEE OB THE C ~ T E E  08 hldB0 (C ed ) 

YanBolrrTlm f 

Ob tl 

116 2 201 
14 7 18 10 8 
23 6 69 92 

Jan 5 20 12 8 6  

1420 0 75 108 48 492 
15 19 58 48 2 
23 19 48 216 
24 19 47 4 4 
26 19 44 31 6 
28 19 41 59 5 
30 19 99 28 3 

F b 4 19 33 14 8 
9 19 27 41 
11 19 24 37 1 
12 19 23 23 7 
13 19 22 10 7 
14 19 20 51 8 
18 19 16 5 7 
18 19 14 52 6 
20 19 13 40 6 
21 19 12 280 
23 19 10 2 8 
24 19 8 50 4 
25 lg 7 382 
26 18 6 25 4 

18 18 42 33 
20 18 39 34 1 
23 18 35 680 
24 18 34 31 8 
26 18 31 6 9 8  
31 18 25 335 

Apnl 1 18 24 158 



OB8ERVED AT THE MADRAS OE~ERVATORY COBfPARED WITB THE TABLES 135 
-- 

k 

Err P N A  

+ 12 28 
+lo83 + 10 48 + 925 
f 907 
+ 8 1 0  
+ 6 26 
-t- 6 58 + 607 + 5 71 
+ 4 9 1  
+ 651 
-I- 5 17 

+ 4 7 4  
i- 20 
f 033 + 0 2 
+ 0 5 k  
-- 0 3u 
+ I 2 1  
- 03 - 040 
- 120 + 0 83 + 041) - 156 
-- 2 77 - 3 29 -- 1 6 
-- 258 

- 3 6 9  - 2 34 - 3 343 
- 3 2 0  
- 2 3 2  
- 138 
- 3 03 - 271 - 2 82 - 342 
-. 360 - 4 86 - 3 18 
- 6 3 4  - 381 
- 7 8 2  
- 4 5 6  - 4 98 
-- 357 -- 6 46 
-- 7 15 

- 4 26 - 536 - 328 , - 4 06 - 458 

' 

OF N u s  ( C 

N P D f i m  

Ob i 

107 60 27 64 
108261906 
108 32 21 33 
108 55 59 45 
109175583 
109412632 
109 49 14  46 
109 58 $4 10 
110 1 31 41 
110 3 61 15 
110 55236 
110 7 3176 
110 8 $4 22 

110103673 
110 3 8309 
110 13419 
10s 58 54 (59 
109565605 
109 62 40 12 
109 49 3 64 
109 41 2 45 
109 31 51 33 
109 26 61 82 
109 16 0 89 
109 4 10 23 
108 57 53 93 
108 44 8458 
108 37 33 41 
108 30 1606 
108 22 47 79 

108 15 6 16 
1Of3 7 898 
107 59 129 
107 42 6 35 
107331976 
107 24 21 56 
107 15 14 50 
107 5 6431 
106 48 42 28 
106 6 15 38 
105 55 44 48 
105 45 5 26 
105 12 7 54 
104492833 
104 26 1159 
104142560 

. 104 22409 
103 SO 18 30 
103 38 2 80 
103 13 14 23 
103 0 87 83 

102 47 $0 61 
102 $4 6991 
102 21 59 12 
102 8 54 19 
101 65 42 22 

RIQXT 

M a n 8 1  T m  I 

Ob 1 

1845 
A g  11334186 

7 1 3  6 2 6 9  
8 12 56 461 
12 12 42 164 
16 12 22 31 9 
21 11 57 366 
23 11 47 388 
26 1 1  32 467 
27 11 27 514 
28 11 22 572 
29 11 18 48 
30 11 13 1 3 9  
31 11 8 249 

Sept 2 10 58 62 5 
10 10 22 22 8 
11 10 18 18 
12 10 13 43 8 
13 10 9 28 9 
14 10 5 174 
15 10 1 82 
17 9 6 3  03 
19 9 4 5  45 
20 9 41 21 4 
22 9 33 33 9 
24 9  26 9 1 
25 9 22 14 1 
27 9 16 24 7 
28 9 11 540 
29 9 8 299 
30 9 5 83 

Qct 1 9  1 4 5 3  
2 8 58 274 
3 8 66 128 
5 8 48 61 3 
6 8 45 44 7 
7 8 42 406 
8 8 39 386  
9 8 36 39 3 
11 8 3 0 5 0 8  
15 8 19 31 8 
16 8 17 47 3 
17 8 14 49 
20 8 6 9 9  
22 8 1 2 1  
24 7 56 09 
25 7 53 32 4 
26 761 5 8  
27 7 48 40 7 
28 7 46 16 9 
30 7 41 34 1 
31 7 40 13 2 

NOV 1 7 37 570 
2 7 34 40 0 
3 7 32 24 3 
4 7 30 10 1 
5 7 27 569 

* 

THC CENTER 

P t O h  

d 

- 
C 

N 

. 

C 

. 

u d > 
N P D  
f m  
N A 

I 

3992 
2989 
31 SI 

56 8 70 
.18 490 

3342 
20 72 
5968 
3748 
5686 
5727 
3828 
00 39 

4147 
5614 
3452 
64 94 
5659 
39 77 
485 
210 
5093 
6062 

172 
1063 
52 37 
31 81 
30 16 
1450 
45 21 

246 
6 64 

58 57 93 
306 

1748 
20 18 
11 47 
6160 
39 46 
1196 
4083 
O 40 
4 36 
2299 
778 
1778 
1953 
1332 

37 69 23 
7 77 
3068 

46 25 
5455 
65 84 
50 13 
37 64 

A s o ~ ~ q r o a a  

P i n O b  

d 

C 

11; 

DI~TANOCE OF 

E I N  A 

-021 
+01l 
fO06 
-0 15 + 0 15 
-0 1Q 
+ 0 03 
+005 
+ 002 
-003 
-002 
-003 
1- O 01 

f O 0 2  
-041  
-005 
-0016 
-010 
-012 
-019 
-026 
+ 0 15 
-0 22 
-0019 
-0 12 - 0 30 
-022 + 0 16 
-0 22 + 001 
-041 

0 00 
-009 + 002 
-0 08 
--0 18 
-012 
-016 
-032 
-022 
-0 27 
-028 
-0 18 
-0 30 
-0 37 
-0 30 
-0 30 
-028 - 0 22 + 0 05 
-026 

-0 29 
-0 29 
-0 12 
-003 
-0 29 

AND NORTH 

A R f  rn 

Ob ti 

2162777 
22111052 
22101974 
22 6 3884 
22 2 36 42 
21 67 20 58 
21 66 14 26 
21 52 9 70 
21 51 1021 
21501199 
21 49 1523 
21482012 
21 47 26 75 

21454611 
21404342 
21 40 1790 
21395590 
21393683 
21392092 
21 39 8 16 
21385191 
21 38 47 62 
21 38 50 71 
21 39 6 4 1  
21 39 32 35 
21 89 a068 
21403562 
21 41 2 26 
21 41 32 58 
21 42 3 15 

2 1 4 2 4 1 2 6  
21 43 1936 
21 44 070 
21 45 31 21 
21 46 20 68 
21 47 1251 
2148 677 
21 40 356 
21 51 428 
21 55 31 85 
21 56 44 01 
dl575806 
22 1 51 30 
22 4 36 86 
22 7 2701 
22 8 5488 
22 10 24 40 
22115539 
22 13 27 82 
22 16 36 82 
22181884 

22 19 51 90 
22 21 31 21 
22 23 11 62 
22 24 53 32 
22 26 36 65 

POLAR 

A R f  rn 

N A 

- .  , .  

2756 
1063 
1980 
3869 
36 57 
20 48 
14 29 
975 
10 23 
1196 
15 21 
2009 
2676 

4613 
4301 
1785 
5574 
3673 
2080 
797 
5163 
47 77 
00 49 
522 
32 23 
0028 
3540 
2 42 
32 36 
6 16 

4086 
10 35 
061 
31 23 
2060 
12 33 
666 
341 
396 
31 63 
43 74 
5777 
61 12 
35 56 
2664 
5468 
24 10 
5511 
27 60 
36 87 
1358 

51 61 
30 92 
11 50 
6329 
3626 



136 EIGHT ASCEHBIONS AND NOBTE POLAB DIBTANCEB OF THE PLANETB 

-u 

f N A  

- 3 5 9  - 2 92 - 2 99 
- 3 2 1  - 3 73 - 3 00 
- 3 1 7  - 337 - 4 35 
-425 -- 4 83 - 5 00 
-361 - 4  15 
-- 4 60 

- 6 07 - 5 71 
- 4 6 0  
-- 6 04 - 6 55 

3. 666 + 684 + 469 + 7 09 + 567 
3- 801 
-t- as8  + 850 
I- 867 
+ 926 
3. B49  
3- 751 

-t 849 + 9 59 

+ 9 m  + 999 

-1-1139 
- 

OB~TEE 

P b t O b  

d 

.- 

0 

RIGHT A ~ ~ B I O N B  AND NOBTR PO= ~ ~ m ~ w a ~ s  03 mcle PLANET VEBTA 

A B f i rn  

N A 

2037 
657 
6184 
39 09 
27 38 
3689 
3020 
2104 
1479 
1268 
10 51 
1002 
12 08 
1623 
19 15 

22 64 
41g7 
Q07 
I694 
25 24 

8432 
412 
884 

1348 
17 si 
22 19 
26 31 
4698 
4951 
6747 
059 
110 

3936 
3 1 s  

ras  
990 

2072 

m ~ )  Noam 

L R I  m 

Ob tl 

22282069 
2230 578 
22315215 
22 32 30 44 
22 35 27 82 
2 2 4 6 3 6 2 2  
22 48 30 38 
2 2 5 2 2 1 1 1  
29 86 1607 
22 58 1261 

2361124 
23 B 12 61 
23 12 16 62 
23 13 1944 

23 16 23 10 
23244238 
2333964 
23 95 1760 
23 97 2601 

19 12 6464 
1919454 
19 22 944 
19261406 
19 28 ie is 
19 31 22 80 
19 34 a6 78 
1 9 5 2 4 7 3 3  
19 65 49 73 
20 7 57 82 
20 17 095 
2026  182 

20 58 309D 
21 43173 

2 2 i a r 7 s  
22 32 1002 

23 25 3030 

U ~ B I U T ~ ~  f 

Ob 1 

- 
1845 
h 6 7 2 5 4 4 8  

7 7 23 33 8 
8 721238 
Q 718160 
10 7 17 68 
16 7 4385 
17 7 2 963 
19 6 58 34 7 
21 6 54 362 
22 6 52 87 0 
24 6 48 432 
26 6 44 51 2 
27 6 42 561  
29 6 39 76 
30 6 37 142 

Dec 1 6 35 20 9 
5 6 27 559 
9 8 20 38 1 
10 6 19 498 
11 617 10 

1847 
Mar 6 20 20 0 2  

7 20 10 I7 3 
8 20 17 26 7 
9 20 16 33 7 
10 20 113 41 8 
11 20 14 502 
12 20 13 676 
18 30 8 41 7 
1920 7 4 6 9  
a3 20 4 7 9  
26 20 1 31 9 
20 10 58 33 4 

Aprl 9 19 47 516 
11 10 48 508 

May 4 10 22 499 
12 18 51 22 7 

Jun 1 18 46 56 2 

1833 
July 7 11 58 

8 11 6s 423 
1836 
Mar 11 12 62 135 . 

12 12 47 25 4 
13 12 42 37 6 
14 12 87 478 
16 12 32 592 
16 12 28 g a  
17 12 23 10 1 

OF M~ (' Ad 

N P D f  rn 

m u  
--- 
101422196 
101 28 55 67 
101 16 23 74 
101 14668 
100 48 2 00 
99 27 38 80 
gg 9 1 4 7  
98 40 1614 
98 10 58 33 
97 66 12 07 
97 26 26 79 
96 56 23Q3 
96411492 
9B 10 48 4 f  
96 5 2996 

9 40 8 03 
94 38 04 
Y3351517 
Q3 19 28 49 
93 3 37 04 

113 2 26 89 
112631338 
lla482073 
112 43 0 64 
iia 37 61 so 
112321628 
~ i a  2s 30 a7 
Ill473760 
1 1 1 4 0 ~ 1 0  
111 9 4280 
1 1 0 4 4 8 9 4 4  
110 17 67 82 

108262704 
108 4 2 43 

103 81968 
101123616 

08 8 624 
.. - -  

A a a g ~ p ~ ~ o ~ f l  

p i  Ob 

d 

-- 

IL 

C 

) 

N P D  
r m 
N A 

1837 
2 75 
20 76 
4147 

47 8 33 
34 70 
1230 
12 77 
3 98 
782 
21 00 
18 93 
1132 
44 71 
2 30 

2 66 
37 9 33 

1 0 7  
22 46 
32 09 

81 35 
2020 
2532 
17 63 
5727 
2429 
as 7, 
4600 
3477 
206 

4804 
I8 633 

W 3  
12 02 

7 
4615 

1763 
. 

DI~TANOM ol  

Err I N  A 

- 022  
-021 
-031  
-0  35 
-0 44 
-033 
- 0  18 
-007  
-028 
f 0 07 

-03% - 063 
-0 39 
- 0  29 

-0 48 
-041 
-067 
-075 
-077  

- 0  32 
-042 
-060 
-068 
- 0  24 - 041 - 047 
-038 
-- o aa - o 35 
-036 
-072 

-064 
-068 

-066 
-012 

-088 

, ' 

k 

C 

m-' . . , . 

+ a i l  
3.220 + 246 + 109 + 240 + 261 + 230 
$ 254 

19 0 5 2 1 2  
185~3428 

1210 $52 
12 9 1754 
12 8 2660 
12 7 32 16 
13 6 3843 
12 5 4451 
12 4 49 77 

C 

3697 
8% 

1172 
2000 
27 59 
34 58 
4093 
4681 
52 31 

+I279 

+ 1333 
+I256 + 13% + 13 90 

78 8 3 4 2  
78 0 3 3 6 0  
77 62 3699 
77 44 47Q1 
77 37 410 
77 29 27 80 

4731 
4600 
60 22 
047 

17% 
41 72 

7 7 2 1  136 142, 1 + l a m  
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20 11 31 416 
21 11 243 400 
22 11 31 566 
23 11 17 2 7  
24 11 12 109 
26 11 7 200 
27 10 57 41 7 

Mar 2 10 43 221 

Bug 14 10 31 590 
16 10 22 45 9 
17 10 18 11 1 
19 10 9 7 9  
24 9 47 0 4 
26 9 38 235 

Noy 27 12 14 5 3  
29 12 4 3 9  

Dee 4 11 3 8 5 7 7  
17 10 34 276 
18 10 29 954 
19 10 24 447 
21 10 16 79 
29 9 37 33 1 
30 9 39 58 9 
31 9 28 262 

16 8 19 40 3 
17 8 1 6 3 7 8  
18 8 11 375 
19 8 7 379 
23 7 52 0 6  
28 7 4 0 3 6 3  
27 7 88509  
28 7 99 7 1 
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d 

R r a ~ r  A s o ~ ~ a r o ~ s  AND NORTH POLAB DIITBNOEB OF THE PLANET VEEITA [Conb n ~ d )  

E f N A  

+I190 
+I161 
+ 11 44 
+ 12 89 
+I138 
f 1236 
-1-1119 
+I168 
+I134 

+ 19.67 
+la72 
+ 18 23 
3-1812 + 17 09 
+I436 
+I682 
$1791 
11779 
+I611 
F.1627 + 12 58 

k 12 44 
+I148 
+ 10 30 
+ 9 2 2  
+ 8 88 
-I- 8 50 i 

M 8 1  TLm f 

Ob t 

1846 
Feb 3 7 1 1 2 2 6  

4 7 8 5 1 1  
5 7 42 0 5  
6 7 0420 
9 6 50 363 
10 6 47 125 
11 6 4 3 5 1 2  
12 6 40 314 
13 6 37 129 

1847 
M 31 12 37 190 

Aprl 2 12 27 402 
3 12 22 0 0 
6 12 8 185 
7 12 3 37 0 
9 11 53 45 1 
10 11 48 539 
13 11 34 22 9 
14 11 29 335 
21 10 56 4 0 
22 10 61 20 2 
29 10 18 48 7 

May 3 10 0 42 5 
4 9  66 15 3 
11 9 25 4 1 

Rraar ASOENSIONS AND NOETH Powa DISTANQES OE TXLE PLANET JUNO 

N P D  from 
N A 

I 

5709 
4352 
27 70 
69 69 
6347 
3776 
7031 
4142 
7104 

4770 

5702 
43 72 

P I n t O b -  

n d 

C 

p i t 0 1  

rv d 

C 

5799 
22 56 
4462 
4303 
5322 
4291 

11209  
5923 
46 94 

60 03 
4447 

9 6 79 
1696 
9 72 
1455 

20 8 48 41 3 
21 8 44 429 
22 8 40 45 8 9 

1 fN A 

7 -  

+I00 
+ 095 
+ 1 17 
+ 102 
+091 
+lo2 
+ 0 96 
+ 100 
+ 0 99 
3.398 

+ 413 
+ 407 
+399 
+419 
-1- 4 18 + 422 
+414 
+ 4 25 
$403 + 4 10 + 382 
+ 3 8 8  
f381 
$379 
$ 3 35 
+ 3 43 + 329 

~ ~ ~ f r r n  

Ob r v t i  

I 

72 8 4 5 1 9  
72 4 31 91 
72 0 1626 
71 65 5680 
71425209 
71 38 25 41 
71 33 5912 
71 29 2974 
71 24 69 70 

83 42 28 03 

83 29 38 30 
8.3 23 24 49 

A R f m  

Oba rv t 

4 44911 
4 5 1345 
4 5 39 06 
4 6 658 
4 73782 
4 8 1 1 0 4  
4 8 45 88 
4 9 22 04 
4 9 69 63 

13112742 

13 9  4033 
13 8 46 22 
13 6 1 7 9  
1 3 6 6 3 4  
13 3 15 77 
13 2 10  5v 
12593648 
12 58 42 42 
12624341 
12 51 55 56 
12 46 54 27 

1 2 4 4 3 1 8 9  
i 2  44 0 16 
12 41 305 
12 39 20 00 
12 39 17 24 
12 39 16 49 

1833 
Apr11 a7 12 57 

28 12 53 10 5 
29 12 48 28 1 

May 2 12 34 18 7 
8 12 5 56 4 
9 12 1 12 1 
10 11 56 2 7 r  
11 11 51 429 
12 11  46 698 
13 11 42 168 

1835 
Dec 21 12 48 40 6 

44 12 34 18 4 
25 12 20 2 9 6  
26 12 24 40 7 
27 12 19 51 2 
28 12 12 00 
30 12 6 229 

1836 
Jan 2 11 50 55 7 

3 1 1 4 6  68 

h .  

A R f i m  

N k  

6011 
1440 
40 23 
7 60 
3873 
1206 
46 83 
23 04 
60 62 

3140 

4446 
50 29 
578 
1053 
19 95 
24 77 
4062 
46 67 
4744 
59 66 
58 09 

3577 
396 
684 
23 36 
20 67 
19 78 

C 26 20 
15 19 16 68 
15 L8 29 99 

15 16 8 84 
15112033 
15 10 31 45 
15 9 43 39 
10 86428 
15 8 682 
15 7 18 38 

. 6 47 15 92 
6 44 40 33 
6 43 47 34 
6 42 54 45 
6 42 041 
6 41 7 13 
6 39 1945 

6 36 39 36 
6 35 46 55 

C 

\ 

19 59 74 
13 73 
27 29 

617  
1724 
28 68 
40 14 
5166 
326 
15 03 

12 53 
36 60 
43 82 
60 67 
5708 
353 
1599 

35 77 
42 98 

- 
92 48 21 24 
92 42 28 67 
92364196 

92195328 

92 39 6 4 9  
92 34 29 90 

90 5 096 
89 59 20 91 
89 56 60 32 
89 53 57 68 
89 60 50 03 
89 47 20 27 
89392764 

89252268 
89 20 4 60 

--295 
- 2 70 

- 2 6 7  
-309 
-2 77 
- 3  25 
-263 
-356 
-3 35 

- 3  39 
- 3 7 3  
-362 
- 3 88 
-333 
-360 
-346 

-359 
-3 57 

17 40 
. 26 70 

4040 

4930 

67 80 
20 60 

52058 
59 41 72 
57 10 04 
54 19 06 
51 9 48 
47 41 08 
394791 

254407 
20 28 12 

- 3 84 - 1 97 
- 1 5 6  

- 3 9 8  

- 8 69 - 9 39 

+l962 
+ 20 81 
+ ig 72 
+ 21 38 
+ 19 4, 
+ 20 81 
3 .2027 

+2139  
+ 23 52 

4 



14) BIGHT ABCENBIONB AND NOBTH POUR DIBTANCEI OF THE PLANET0 
-- 

3 

I 

J U ~ O  fCQnt 

N P D ~  m 
Ob r v 1  

I 

8 9 2 4 1 1 4  
88 u6 17 9 
88 50 
83 28 29 33 
88 13 16 42 
88 5 1939 
87 49 
88 36 32 12 
86 27 40 44 

8 17 38 01 
8 72882 

89 63 43 80 
8 0 4 7 2 2 8 1  
89 3 533  
88 31 23 01 
88 7 4 2 1 0  

9 4 2 2  130 
0 1 3 4 4 0 6 3  
94 47 10 1 

86 84 24 15 
86 1u 1176 
86 5 24 30 
86 
85263693  
86 2cr 3170 
86152588  
85 5 1 7 6 6  
84 55 6 4 
84344241  
84 4 929 
83 43 52 66 
83 23 4 53 
83 13 48 4 
83 36486  

82 34 88 99 
82 26 10 48 
82 6 20 00 
81 47 60 44 
8198 264 
81 SO 0 09 
81 21 18 30 
81123640  

91 39 3655 
01 33 53 30 

91281483  
01 22 42 21 
91 15 
91 11 
91 63383  
90 56 26 66 
80612860  
90 46 4038 

a d j  

N P D  
hrn 
N A 

3 1 0  
56 40 02 

6 17 
28 163  
13 3 37 
6 38 47 

49 9 91 
36 3 41 
28 2 16 

27 8 36 
7 5 2 0 3  

40 48 
1843 
6176 
20 14 
3182 

214710 
2707 

48 64 87 

34 7 08 
lu 41157 

b 
46 734 
36 707 
26 394 
1u 677 
5 4 8 0 8  

37 03 
361107 
4 3 1  

44 2 3 33 
14 17 24 
14 I920 
4 2 0 8  

30 10 u1 
288 36 42 
6 46 4" 

48 23 42 
392280 
30 29 95 
21 45 04 
13 843 

42 90 
86 78 

1622 
41 66 

W 4  
2584 
3164 
4463 

C f N A  

-- 
+2O% 
+ 22 97 

+ 22 30 
+ 19 95 
+ 1008 

+ 21 20 
+ 92 01 

+ 20 35 ' 

+2321 

- 3 41 
- 4 3 8  
- 3 8  - 2 87 
- 7 2 8  

-1411 
-1356 - 15 54 

+ 32 93 
+ 30 11 
+3105 

+3014 
+ 316 
+do89 
+a043 + 31 OD 
1-3166 + 80 26 
1- 30 67 + 31 31 + 30 7 
t-3012 

+ 31 62 + 26 94 + 26 45 
$. 32 DB 
+3016 + 29 86 + 26 74 
+3202  

+ 6 3 + 3 48 

+ 139 - 0 5 

+ 2 3 1  + 0 18 
. + 294 + 426 

THE P ~ C T  

0 

r v d  

- 
0 

DIBTLKOEB OB 

E m  f N A  

-363 
-- 3 49 - 3 59 
-364 
-382 - 361 
-363 
-362 
-327 

-313 
-286 

-435 
-4411 
-327 
-381 

+ 176 
+ I 6 3  + 1 71 

+ 2 84 + 2 88 
-1-266 + 296 + 2 93 
+ 2 8 1  
+2Od + 2 96 
+286 
+296 
4-273 + 2 85 
+ 2 7 3  + 2 70 + 274 

+ 306 
+ 2 Q 3  
+ 3 2 5  
+ 3 4 Q  
+ 3 3 1  
+ 2 9 8  
+ a 8 3  + 2 84 

- 0  16 
+ 0 11 

+ 021 
+ 039 + 0 36 + 039 
+ 066 + 0 61 + 056 + 0 71 

PO- 

A P f i m  

N A 

7 6 2 '  
17 08 
27 30 
330 

3243 
48 77 
2530 
5111 
2171 

777 
6675 

4494 
5785 
14 29 
21 34 
21 02 

17 96 
3914 
60 32 

37 10 
63 95 
248 

2020 
2949 
391s 
4934 
0 03 

1130 
36813 
1862 
61 50 
2859 
48 80 
10 16 

2166 
4804 
4400 
4760 
2111 
5611 
3263 
10 71 

1088 
2307 

35 12 
4706 
5892 
10 77 
2264 
4663 
6881 
11 20 

&anT 

M ~ ~ ~ T ~  f I 

Ob nU 

1836 
Jan 6 1 1 3 1 4 4 1  

7 11 M 677 
8 11 22 124 

11 11 8 0 7  
13 10 68 39 0 
14 10 53 58 6 
16 10 44 43 2 
24 10 8 43 4 
31 0 38 427 

Feb 1 9 34 30 0 
2 9 30 22 9 

1837 
Apnl 11 12 27 41 2 

12 12 22 58 3 
18 11 54 387 
23 11 31 7 5  
27 

1838 
Oct. 15 11 49 

16 11 46 170 
17 11 41 218 

184B 
Feb 7 12 23 34 1 

9 12 13 5g 1 
10 12 0 26 
12 11 60 378 
13 11 64 61 6 
14 11. 60 6 9  
16 11 45 200 
16 11 40 348 
17 11 38 505 
19 11 26 327 
22 11 I2 190 
24 11 2 599 
26 10 53 456 
27 10 49 10 1 
28 10 44 353 

Mar 3 10 30 589 
4 10 26 20 3 
6 10 17 330 
8 10 8 44 7 
9 1 0  4 2 2 7  

10 10 0 2 1 
11 9 5 6 4 2 9  
l a  o 61 263 

1846 
Apnl29 12 25 46 2 

3 0 1 2 2 1  a 5  

' Map 1 12 16 18 2 
2 12 11 342 
8 13 6 803 
4 1 2  a 6 2  
6 11 67 284 
7 11 47 647 
8 11 48 110 
Q 11 38 276 

b 

h o m e ~ o w e  

I t O b  

med 

-- 
C 

.' 

NOBTH 

A R f r m  

Ob t 

6331125  
6 32 2067 
6 31 30 89 
6 2 9 6 8 4  
8 2 7 3 6 2 5  
6 26 52 38 
6 2 0 2 8 8 3  
6205473  
6182498  

6 18 1090 
6175861  

13464929 
1346 196 
13 41 17 66 
13 37 25 15 
13 34 

1 24 16 19 
1233751  
1 22 6861 

9 34 34 26 
9 32 61 07 
9916983  
9 30 1728 
9 29 26 66 
9283638  
9274638  
9 26 57 08 
0 26 844  
0243280 
9221679  
0 20 48 65 
Q192586  
Q 18 46 10 
0 18 742 

9 16 1859 
9154511  
0144173  
9134411  
g131780  
Q 1 2 6 3 1 3  
9122960  
o 12 7 87 

14 65 11 04 
14 64 2296 

14 53 34 91 
14 53 4686 
14 61 5866 
14 51 10 38 
14 50 22 08 
14 48 46 12 
14 47 68 45 
14 47 10 49 
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, 

. 

6 % 

RIGHT ASOENBIONB AND NORTR POLAR DIBTANOEB OF TRE PLANET JUNO /C tlt2wdj 

M m B l  Tim P 

Ob 

1846 
May 11 1129 15 

14 11 14 54 7 
15 11 10 13 4 

1847 
July 13 11 38 34 9 

19 11 9 46 2 
20 11 4 593 

P tOb 

d 

C 

A R S  m 

Oh ti 

14453607 
14431676 
14 42 30 96 

19 2 3 5 8 6  
18 57 21 62 
18 66 30 67 

Err ~ N A  

+ 4 04 
+ 100 
+ 4 45 

- 25 69 - 27 64 - 2336 
-- 

A E f i m  

N A 

---I----- 

3667 
1732 
31 67 

3896 
2462 
3349 

NORTH 

5369 
8 34 

4360 

16 74 
31 98 
4686 
147 
1590 
3026 
4461  

5900 
1 3 5  
2833 
4344 
1490 
48 65 
25 33 
44 95 
547 
2722 
4985 
13 90 
3325 
2 41 
3303 
5 15 
38 80 
1399 
0 79 
29 26 
9 37 
6123 
35 18 

20 13 
7 21 
58 13 
46 86 

23 13 
3548 

2943 

AE~CENBIONS AND 

23415503 
23 41 10 03 

23 36 44 78 

8 60 67 33 
8 50 12 76 
8 49 2767 
8 48 42 67 
8 47 56 64 
8 4 7 1 0 8 2  
8 4 6 2 5 2 4  

8 46 40 10 
8 4 4 5 4 2 5  
8 4 1  890 
8432405 
8 41 5577 
8 40 29 32 
8 39 u 88 
8 38 25 72 
8374648 
8 37 8 01 
8 36 30 88 
8 35 6485 
8341436 
8 33 4383 
8331430 
8 32 46 37 
8 32 20 14 
8 31 54 89 
8 31 32 22 
8 31 1095 
8 30 51 05 
8303290 
8 30 1653 

8 30 204 
8 29 4921 
8 29 38 41 
8 29 29 23 

16 613 1623 
, 16 55 2827 

20 58 27 70 

1832 
Sept241127393 

25 11 22 585 

0 t 1 10 54 58 7 
1834 
Ja 25 12 32 31 6 

26 12 27 61 4 
27 1.2 23 10 6 
28 12 18 290 
29 12 13 48 7 
30 12 9 6 1 
31 22 4 23 4 

rb 111 59436 
2 1 1 6 5  25 
3 11 50 216 
4 11 4u 407 
6 I1 36 202 
8 11 27 27 

10 11 17 4 7 2  
11 11 13 18 6 
12 11 8 448 
13 11 4 21 
14 10 bg 291 
15 10 54 u7 9 
18 10 41 39 9 
19 10 37 134 
20 10 32 38 4 
21 10 28 14 8 
22 10 23 50 4 
23 10 19 31 4 
24 10 15 12 7 
26 10 10 560 
26 10 8 400 
27 10 2 25 8 
28 9 58 13 7 

Mar 1 9 54 27 
2 9 49 544 
3 9 45 49 3 
4 9 41 418 

1835 
June 18 11 11 174 

19 11 6 332 
1836 
Aug 17 11 13 563 

.+ 

RIGHT 

C 

. 

E fN A 

+O60 
+ 0 5 7  
+ 0 71 

+310 
+ 300 
+ 2 92 

POLAR DIBTANCEB 

- 1 4 4  - 169 
- 1 18 
+ 19 41 
+ 1922 
+ 19 19 
+I880 
+ 19 36 
+I944 
+I937 

+ 1890 
+I930 
1-1943 
+I939  
+ 1913 
+ 10 33 
+ 19 45 
+ 10 23 
+189Q 
+ 1921 + 1907 
-t 19 06 
+I889 + 18u8 
$1873 
+ 1878 
+ 18 66 
+ 19 10 
9 18 57 + 1831 
+ 18 32 
+ I 8 3 3  + 1866 
+ 1809 
-1 1800 + 17 72 + 17 63 

+ 690 
+ 721 
+ 164 

B 

C , 

N P D  
f m  
N d 

33 83 
4745 
4855 

54 55 23 
17 13 99 
2 1  24 08 

~ m t ~ b  

FP d 

C 

-41 39 - 37 00 
-3831 

+ 446 + 361 
I- 448 
+ 422 
b 117 + 4 53 
+ 4 7  

$ 6 6 9  
+ 566 
1- 732 + 7 78 

+ 607 
+ 809 + 778 + 882 

4 671 
+ 11 31 
-1-937 + 6 85 + 61" 

I- 700 
1- 561 
+ 683 
-I- 5 14 
3- 206 + 360 + 394 

+ 0 73 
+ 133 - 007 
-0 1 3  

-2677 
1s 

TEE PLANET PALLAB 

9~ 59 12 29 
96 13 23 40 

97 37 321 

114 8 3978 
113 55 9 18 
113 41 146 
113 26 1947 
113 11 5 13 
112 55 10 10 
112 38 42 18 

1 1 2 2 2 3 9 1 6  
212 4 4 6 2  
I11455424 
111 27 1290 
110 47 
110 71475 
109 24 16 89 
108 2 8 37 
108393258 
108 17 
107531119 
107 29 20 75 
10616 264 
105 51 198 
105254339 

104 34 21 15 
104 8 2327 
103 42 1261 
103 15 54 19 
1 0 2 4 9 2 8 9 0  
102 22 61 98 
101 56 11 17 

101 29 29 70 
101 2 41 35 
100 35 53 19 
100 9 3 29 

78 46 28 90 

N P D ~  rn 

Ob rr ti 

90 37 29 79 
90 64 46 45 
90 20 44 10 

94 65 20 92 
95 17 41 63 
95 21 4744 

58 3090 
12 46 40 

36 2490 

4424 
12 79 
591  
2369 
630 
14 63 
4675 

4585 
1027 
6210 
2068 

2172 
2048 
1616 
4140 

1790 
32 06 
1201 
8 83 
4951 
15 51 
2815 
2888 
1944 
59 33 
3046 
55 58 
l ~ l l  

30 43 
42 68 
53 12 
316 

313 
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b 
I 

RIQHT Asaa~sro~e  a r p ~  Noam POLAB DIBTAK~EB or THE PLANET PAUE (Cbnhn d J 

~ ~ B l a r T l m  I P btOb A R 1 m A R f  m ~ l t ~ b  U P D ~ ~  N I D  
Brr f l A  f m  En I N A  

o b  rrt l  a O ~ N U  N A a o b  m u  N A 

-- 
1836 
8 p t 1 0  924639 C 20434611 4747 +I36 C 83 23 103 22 30 89 - 30 14 
1837 
Oct 13 12 48 295 218 400 774 + 3 7 4  108 26 48 99 25 96 33 - 23 66 

16 12 35 324 2 15 54 80 58 13 + 3 33 109 14 57 86 42 69 - 15 17 
2312 2382 2102923 3295 +372 111 0 6721 4398 -- 1323 
251153 76 2 85242 5618 +376 111283303 1894 -1409 

1839 
M 25 13 6 230 13164301 577 +2276 77 45 38 14 4371 + 557 

27 12 67 9 2 13 16 2064 4328 + 2264 77 3 62 60 68 97 + 6 37 
28 12 62 31 5 13143847 111 + 2 2 6 4  76 43 53 39 20 17 
30 12 43 136 13131233 3519 $2286 76 3 0 40 443 4-403 
31 12 38 340 13 12 28 70 61 57 + 22 87 76431149 1710 + 561 

Ap 1 4 12 19 536 13 93106 5417 +2311 74 27 144 6 66 + 4 22 
5 12 15 12 7 1384653 939 +2286 74 8 47 22 5099 + 3 77 
6 12 10 326 13 8 198 2450 +2261 73 00 64 43 708 + 26 
7 12 5 522 13 71715 3980 +a285 73 33 21 78 2442 + 264 
8 12 1116 13 6 32 45 63 14 + 22 69 73 16 12 70 13 78 + 108 
13 11 37 527 13 25305 1548 +2243 71 56 10 18 993 -025 
14 11 33 145 13 21027 3274 +2247 71 41 21 31 21 88 + 037 
15 11 28 a69 ' 

13 12822 5062 +2230 71266936 d802 -044 
18 11 23 695 13 04661 894 +2233 71 13 2 29 140 - 0 89 
17 11 10 22 8 13 0 684 2821 +2237 70 59 32 21 3201 - 0 20 
18 11 14 46 8 12 39 25 60 47 77 + 22 17 7 0 4 6 2 4 3  2285 - 2 8  
lQ 11 10 116 12 68 4693 8 30 + 22 07 70 33 4357 42 17 -- 140 
20 11 5 376 12 68 7 75 2g 68 + 21 94 70 21 2934 2736 - 198 
27 10 34 30 12 54 4 6 2  2596 + 21 44 69 7 5363 4389 -- 9 74 
28 10 29 39 9 12 53 33 30 58 37 + 21 47 68 59 424 8 6943 -1081 
29 10 25 12 0 12 53 4 81 25 94 + 21 13 6 8 5 0 3 9 2 9  2774 - 1 1 ~ 6  

1844 
May 10 12 46 I 84 69 41 88 

12 12 38 64 44 59 37 
13 12 31 21 0 19 67 54 13 64 38 34 96 
14 12 26 249 16 57 3 37 64 32 8 39 
18 12 6 64 10 28 86 

1845 
A g 27 9 27 270 19 50 W 10 24 93 - 1 17 78 10 3 04 9  48 10 - 1494 

29 9 18 427 1s 49 3362 3P86 --OM 78 33 35 86 33 18 54 -- 17 32 
1846 
Sept 24 12 28 62 7 0 41 48 69 4690 -- 279 98 44 10 04 43 36 73 -- 33 31 

26 12 24 13 1 041 466 184 -282 90 0 618 592460 -4168 
26 13 19 34 6 0 40 2013 1740 -273 80 16 49 40 15 9 41 - 40 08 
28 12 10 11 0 0 38 49 98 4725 -- 2 73 09 47 8 87 46 26 87 - 42 00 
29 12 5 29 8 0 38 429 166 - 2 6 3  100 23938 1 ~ 8 2 9  -4109 

Oct 2 11 51 249 Q 36 46 60 43 63 -297 100 483498 4 7 ~ 5 1 8  -3980 
8 11 23 126 0 31 882 609 -273 

I 3  10 59 476 O 27 22 51 1983 - 2  68 103 25 11 63 24 30 62 - 41 11 
24 10 9 6 3 0195416 6141 -296 105 34 29 98 3d 47 67 - 42 31 
2610 0 3 0  0184350 4094 -266 106 54 26 16 53 44 99 - 41 16 

RIGHT Arromsxoxe m NOBTH PO- DIBWOEB OP TBE PUET CEBEB 

1832 
Oat 23 12 38 8 6 2 46 66 39 5876 + 0 42 85 40 85 17 + 393 

.l2.2Q6 1 1 2 4 6  1 463 1 '  9 '  1 I 86432067 1 I + 36; 
W E * ,  
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OBSERVED AT THE MADRAS OBBERVATOBT COMPARED WITH TEE TABLES 1 45 
b 

I 

M S l a t T i m  E 

Ob rv i 

-- 
1831 

1 22 9 23 4 
7 2 3 311 
6 21 57 387 

A g  23 11 9 2 2  
26 10 55 47 8 
28 10 47 06 
29 10 42 369 
30 10 38 139 

S pt 1 10 29 302 
2 10 25 7 8 
4 10 16 25 8 
9 9 54 489 
11 9 46 168 
13 9 37 43 8 
16 9 29 14 5 
17 9 20 482 
20 9 8 136 
22 8 59 55 0 
24 8 51 373  
29 8 31 9 6  
30 8 27 4 0  

Oct 2 8 19 13 
3 8 1 u  0 5  
6 
8 7 5 5  76 

14 7 31 43 0 
16 7 2 4  28 
20 7 8446 
21 7 4 596 
22 7 1 1 3 8  
23 6 57 294 
25 6 50 0 7 
30 6 31 331 
31 6 27 55 2 

Nov 1 6 24 163 
3 6 17 1 7  
6 6 6 1 6 7  
9 5 65 34 8 

Dc 11 4 7 214 
1832 
May 12 20 9 52 0 

14 20 3 16 6 
15 19 59 592 
16 19 56 418 
17 19 53 22 4 
06 19 23 100 
31 19 6  91 

June 9 18 34 57 0 
10 18 31 26 1 
11 18 27 649 
12 18 24 232 
13 18 20 61 0 
14 18 17 18 1 

RIGHT 

P i t O b  

mod 

1 & 2 

Ascews.ro~s AND 

A R f r m  

Ob I 

m 

20 46 19 34 
20 48 19 32 
20 60 18 98 

21 14 883 
21 12 3990 
21 1 44 25 
21 13 1851 
21 10 49'25 

21 9 56121 . 
21 9 30 78 
21 8 4028 
21 S 43'85 
21 6 113 
21 Y 2122 
21 4 43 49 
21 4 8 93 
21 3 2189 
21 2 6406 
21 2 2912 
21 1 4079 
21 1 31 12 

21 1 2026 
21 1 1529 

21 1 1'98 
21 112~75 , 
21 1 24'52 
21 1 4963 
21 % 07s 
21 2 IS87 
21 2 2243 
21 2 45 63 
21 3 67 91 
21 4 15 95 

21 4 33'13 
21 6 10 14 
21 6 12 06 
21 7 1914 

21 24 5755 

23 33 18 31 
23 34 35 11 
23 35 13 84 
23 36 62 63 
23 36 2 9 5 0  
23 41 40 99 
23 44 17 82 

23 48 31 73 
23 48 57 16 
23 49 21 92 
23 49 46 29 
23 50 9! 73 
23 50 32 93 

OF THB 

p i a t o h  

i d  

C 

' 

NORTH POLAR 

A R i  m 

N A 

- -  

CERW OP JUPIT~IC 

N P D ~ ~  

Ob rv ti 

108 26 25 01 
108 19 41 69 
108 11 4 4 8  

107 7 48 33 
lo7 14 2660 
107 18 37 50 

107 22 44 86 

107 26 3'6 15 
107 28 31 30 
107 31 12 72 
107 40 36 25 
107 43 32 63 
107 48 23 48 
107 49 5 67 
107 51 30 84 
107 54 36 42 
107 58 31 82 
107 68 6 38 

108 1 3571 

108 2 1641 
108 2 33 29 
108 3 13 48 

108 0 61 11 

107 57 39 82 
lor' 56 46 89 
147 68. 64 92 
107 54 1 10 
107 48 16 96 
107 46 60 28 

107 45 38 73 
107 42 46 97 
107 38 11 67 
107 32 60 88 

10% 10 12 36 

94 3 56 89 
9966 643 
93 52 13 55 
93 48 26 82 
03 44 42 60 
93 13 832 
92 57 23 70 

92 32 39 88 
92 30 12 30 
92 27 46 18 
92 25 27 53 
92 23 7 96 
92 20 57 89 

DIBTANCES 

E 4 I N A  1 
I 

N P D  
f m  
N A -- 
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c 4 

RIGHT ~ U E N B I O N S  m~ NORTH POLU DISTAN~EB OF rHE CENTEB OF JUPITRB ( C  nt nu d )  

~ l n O b  N P D f i r n  N P D IrnSolarTlrq f PlntOb- L R f r o m  A B f m r n  
& l V f N A  

ed Ob 1 
f m  . E  f N A  

Ob n ti erted Oh n tl N A N A 
- ,  --, --- 
1832 
J e 15 18 13 44 6 2 & 2 23 50 56 44 C 92 18 4801 

17 18 6 353 23 61 37 80 92 14 43 78 

Sept 22 11 29 38 6 23 36 11 54 94 18 33 99 
24 11 21 0 1 23 35 14 73 94 24 43 67 
25 11 16 342 23 34 45 20 94 27 48 33 
26 11 12 1 0 1  23 34 16 79 94 30 48 89 
2711 7 4 6 2  23 33 48 74 94 33 48 02 

Oct 1 10 50 12 5 23 31 57 01 94 45 21 70 
8 10 19 41 0 23 28 58 51 95 3 52 36 
11 10 6 43 4 23 27 47 88 96 10 6893 
12 10 2 246 23 27 25 02 95 13 15 48 
13 958 6 6  , 23 27 371 95 15 2730 
14 9 53 50 5 23 26 42 65 95 17 3201 
19 9 32 296 23 25 170 95 27 14 62 
20 9 24 3 5  23 24 26 26 95 30 36 04 
22 9 19 612 23 24 864 95 32 12 44 
23 9 15 389 23 23 53 42 95 33 4261 
24 9 11 272 23 23 37 76 . 95 35 8 88 
25 9 7 17 1 23 23 22 88 95 36 29 53 
26 9 3 66 23 23 8 67 96 37 45 67 
27 8 58 57 2 23 22 5521 95 38 59 91 
28 8  64 4 8 8  23 22 42 98 95 40 440 
29 8 50 40 1 23 22 30 25 96 41 7 7 7  
30 8 46 33 1 23 22 1893 95 42 636 
31 8 42 270 23 22 8 66 96 42 5 t ~  15 

Nov 2 8 34 15 6 3 21 49 18 95 44 29 07 
4 8 2 6  8 2  23 21 33 43 95 45 42 98 
5 8 2 2  47 23 21 26 00 96 46 10 30 
9 8 6 1 0  23 21 595 96 47 19 81 
10 8 2 1 9  23 21 257 95 47 24 90 
11 7 88 2 8  23 20 69 05 95 47 2096 
12 7 5 4  55 23 20 58 18 95 47 1593 
15 7 42 173 23 20 57 57 96 46 33 75 
16 7 38 228 23 30 68 76 96 46 9 46 
17 7 34 288 23 21 100 95 45 38 37 
18 7 30 357 23 21 3 76 95 45 4 43 
19 7 26 434 23 31 7 36 45 44 24 71 
21 7 19 1 9  23 $1 1704 95 42 50 97 
22 7 15 I07 23 21 2259 95 41 55 47 
23 7 11 217 23 21 29 41 95 40 57 42 
26 7 3 452 23 $1 4463 95 88 4533 
29 6 48 43 6 23 22 24 56 95 33 25 20 
30 6 44 57 4 23 32 36 47 96 31 55 05 

Dec 4 6 30 7 9 23 23 30 81 95 25 0 06 
6 6 22 492 23 24 180 95 21 8 46 
7 6 1 9  76 23 24 18 46 95 17 332 
9 6 1 3 6 1 2  23 24 63 83 

10 6 8 14 3 23 25 12 60 
11 6 4 376 23 25 31 72 
12 6 1 1 5  23 25 52 05 96 7 4313 
13 5 57 265 23 26 1262 96 6 1764 
16 6 60 176 23 26 56 23 
16 5 46 440  53 27 18 61 94 57 25 89 
17 5 43 109 23 27 41 17 94 54 44 02 
19 5 3 6  6 7  23 28 30 21 94 49 1 9 6  



OBBERVED AT THE MADRAS OBSERVATORY COMPARED WITH THE TABLES 147 
- - 

. 

POX~AB 

A R f  m 

N A 

30 59 
3698 
1563 

314 
1621 
32 60 
42 04 
5288 

3 3 1  
15 19 
2794 

3371 

RIGHT 

ManBlnrTim f 

Ohs ti 

1832 
L)c 20 5 3 2 3 7 1  

24 S 18 392 
1833 
J e 29 19 24 53 9 

July 8 18 54 35 3 
12 18 40 64 1 ' 

13 18 37 27 9 

Oct 13 12 32 495 
14 12 28 233 
15 12 23 67 1 
20 12 1 444 
22 11 52 51 6 
23 11 48 2 0 

Nov 9 10 33 7 1 
17 9  58 12 3 
19 9 49 335 
20 9 45 147 
21 9 40 5 7 1  
22 8 36 38 9  
23 9 32 22 8 

Dec 2 8 54 210 
4 8 4 6  2 0  
5 8 4 1 5 3 0  
6 8 3 7 4 5 0  
7 8 3 3 3 7 9  
8 8 23313 
10 8 22 20 3 
11 8 17 172 
14 8 6 9 5  
18 7 48 598 
19 7 4 5  0 0  
20 7 41 8 2 
22 7 33 230 
24 7 26 34 3 
25 7 1 42 6 
26 7 17 487 
27 7 13 572  
29 7 6 168 
30 7 2 274 
31 G 58 38 2 

1834 
Jan 10 6 21 13 9 

14 6 6369 
19 5 48 35 9 

1835 
reb 2 7 1 0 6 4 6  

4 7 3148 
6 6 55 39 4 
7 6 51 6 3 7  
8 6 4 8  7 8  
9 6 44 23 4 

10 6 4.0 38 8 
11 6 36 5 3 9  

Sept 26 18 39 3 0  

1 

DIBTANCEB OF 

E fN A 

-- 

+ 0 16 
3 - 0 0 5  + 0 08 

+ 036  
-I-071 
+I 0 38 
f 046 
fi 043 
+ 0 3 7  + 0 20 
+O26  

3-004 

/Cmi nu d l  

N P D  
f i m  
N k  

I 

1 

42 85 
4610 

33 42 
2660 
1043 
2891 
4616 
69 09 
1086 
2023 

5136 

ABOENBIONS 

P i t O b  

d 

1 & 2  

1 

0 
1&2 

0 

1&2 

THE CENTER 

~ l t 0 1  

d 

- 
C 

E f N A  

- 2 89 
- 5 2 2  

- 340 - 3 7 1  - 468 
- 3 7 1  
- 3 6 9  - 546 - 560 
-- 423  

- 2 6 0 -  
I 

AND NORTH 

A R fmm 

Ob w ti 

23 28 5547 
23 30 41 45 

1 56 31 07 

2 1 36 25 
2 3 39 19 
2 4 8 3 9  

2 1 1344 
2 0 43 38 
2 0 1311 
1 57 39 19 
1 56 38 07 
1 56 7 13 

1 47 38 66 
1 44 9 94 
1 43 23 65 
1 42 59 88 
1 42 37 39 
1 42 16 28 
1 41 6581 

1 39 17 11 
1 38 49 37 
1 38 36 73 
1 38 25 00 
1 38 13 63 
1 38 2 92 
1 37 43 66 
1 37 36 20 
1 37 16 15 
1 37 0 14 
1 36 68 43 
1 36 67 17 
1 36 56 91 
1 37 0 17 
1 37 2 79 
1 37 6 33 
1 37 10 68 
1 37 22 24 
1 37 28 69 
1 37 35 67 

1 39 30 44 
2403693 
2 42 16 55 

3 5 9  278 
3 5 9 1 6 5 0  
3 50 32 22 
3 59 41 59 
3 69 61 85 
4 0 294 
4 0 1499 
4 0 2 7 6 9  

6 5 9 3 3 6 7  

OF JUPITEIL 

~ ~ ~ f i r n  

Oba i 

94 46 5 91 
94 33 43 14 

79 21 5772 

78 56 3 88 
78 46 52 83 
78 43 48 11 

79 16 34 76 
- 79 18 1430 

79 21 57 63 
79 35 43 14 
79 41 15 50 
79 44 1 87 

80 28 54 09 
80 46 46 43 
80 50 44 13 
80 52 37 89 
80 54 28 63 
80 56 1505 
80 57 59 D6 

81 10 3287 
81 12 32 82 
81 13 27 41 
81 14 1705 
81 14 58 95 
81 15 45 43 
81 16 6449 
81 17 1995 
81 18 1777 
81 18 2970 
81 18 20 09 
81 18 837 
81 17 2827 
81 16 25 76 
81 15 56 24 
81 15 11 74 
81 14 2862 
81 12 44 56 
81 11 4650 
81 10 4420 

80 48 46 64 
80375132 

70 6 36 82 
70 4 3031 
70 3 1511 
70 2 3 2 7 0  
70 1 4 8 8 5  
70 1 455 
70 0 16 36 
69 59 24 46 

6 7 2 2 5 3 8 6  
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C 

' 

9 

k I N A  

- - 3 8 8  

- 121 - 196 - 3 01 
- 4 1 3  
- 2 2 4  
- 2 7 4  

+ 0 18 - 299 - 116 - 208  
-- 0 78 - 066 - 0 81 -- 2 3 0  - 15, -- 6 3 3  - 4 01 - 200  - 1 17 

- 2 07 
I - 0 3 3  
-- 145  
- 0 4 3  - 126 
- 1 7 6  
- 1 9 1  - 2 24 - 140  - 2 30 - 136  
- 2 8 0  - 1 7 9  - 3 72 - 4 19 
- 4 1 1  - 0 40 - 3 02 
- 1 3 1  

+ 0 15 
- 2 7 4  + 0 2 7  

k 6 6 2  

-- 3 12 
-- 146 - 201  

+ 0 69 - 0 8 7  
- 1 1 0  
- 0 6 0  

&GET 

Y SluTlm f 

Ob tl 

1835 m 

B p t 2 9 1 8 2 9 2 0 0  

Doc 21 1% 65 149 
24 12 41 46 9 
26 12 37 168 
26 12 32 46 6 
27 12 28 16 6 
28 12 23 45 7 
30 12 14 44 5 

1836 
Jan 2 12 1 120 

6 1 1 4 3  9 0  
7 11 38 38 4 
8 11 34 8 3  
9 1 1 2 9 3 8 4  

11 11 20 379 
13 11 11 394 
14 11 7 9 7  
16 10 68 12 8 
19 10 44 50 6 
20 10 40 24 0 
24 10 22 41 9 
31 9 62 6 8  

F b  1 9 4 7 4 6 8  
2 9 43 27 4 
3 9 3 9  9 4  
4 9 3 4 6 1 7  
6 9 3 0 3 4 6  
7 9 2 2  3 6  
8 9 17 486 

10 9 9 20 9 
11 9 5 8 9  
13 8 56 463 
I4 8 62 369 
16 8 48 27 2 
16 8 44 1 9 0  
17 8 40 11 5 
18 8 96 6 0  
21 8 29 50 6 
23 8 15 449 
26 8 3 42 6 
27 7 59 43 6 

MM 14 8 67 561  
17 6 46 438 
18 6 43 1 2  
is 8 3 8 a 0 a  

Jute15 1 5 0 5 3 8  

B e p t  9 2 1 2 7  1 2  
12 21 17 34 2 
20 20 63 8 8 

Oat. 20 13 17 3 
3 20 10 0 2  
8 2 0  0 7 6  

19 19 40 4 2  

$.  

08 J ~ I T ~ B  ( C  

N P D ~ ~  

Ob ntl 

6 7 2 4 4 0 1 0  

67 4 5862 
67 2 2559 
67 1 3564 
67 0 4 6 9 8  
6 6 5 9 5 3 5 6  
66 69 3 92 
66 59 54 66 

66 64 56 38 
86 61 6283 
66 51 693  
66 50 22 28 
06 49 37 31 
66 48 11 81 
66 46 4958 
66 46 10 96 
66 44 62 39 
86 43 5 56 
66 42 28 95 
66 40 14 38 
66 36 63 48 

66 36 20 04 
66 36 2 16 
66 35 40 23 
8 6 3 6 1 6 2 2  
66 34 54 86 
6 6 3 4 1 3 2 6  
6 6 3 3 5 3 4 5  
66 33 16 03 
66 32 57 38 
66 32 24 88 
66 32 8 28 
6 6 3 1 5 4 6 8  
6b 31 39 28 
66 31 27 36 
66 31 1475 
6 6 3 0 3 9 2 3  
66 30 1491 
66 29 61 22 
6 6 2 0 4 1 9 0  

66 28 5747 
66 29 8 88 
86 29 988 

67 41 063 

71 23 4649 
71 32 2633 
71 56 16 17 

72 27 38 85 
72 30 1500 
7 2 3 7 6 0 6 0  
7 2 6 2 1 7 4 8  

nt nu ) 

N P D  
fmm 
N A 

3622 

6741 
2363 
32 63 
418 
5132 

118 
57 22 01 

5666 
4984 
477 

2020 
36 53 
1125 
48 77 
866 

50 84 
023  

24 94 
12 38 
52 31 

2697 
2 4 9  

38 78 
1679 
6360 
1149 
6154 
13 79 
56 98 
2268 
692 

5188 
37 49 
2364 
1056 
3612 
1452 
48 20 
4069 

6762 
614 

10 15 

726 

4237 
24 77 
13 16 

' 8948 
14 13 
4940 
1679 

A B O ~ B I O R S  

PintOb- 

r f d  

- 
la2  

C 
1&2 

0 
1&2 

0 
1842 

C 

1 & 2  

C 

C ~ # T B B  

~ 1 t 0 b  

& 

C 

w w *  

m NORTH 

A ll ir m 

Ob rrrtl 

m 

7 0 5 7 8 7  

6 63 51 03 
6 52 10 10 
6 61 3574 
6 61 158 
6 60 20 90 
6 49 52 43 
6 4 8 4 2 5 4  

6 4 6 5 7 3 3  
6 44 3785 
6 4 4  314 
6 43 2857 
6 4 2 8 4 3 4  
6 41 4614 
6 40 3909 
6 4 0 6 . 0 8  
6 3 9  008 
6 3  2543 
6 3 i  54 61 
6 3 
6 31 5127 

6 3 1 2 7 2 7  
6 31 390 
6 30 41 60 
6 30 lg 84 
6 29 68 76 
6 28 1881 
6 2 9  009 
t ~ 2 8 a 4 6 0  
6 28 803 
6 2 7 3 7 1 0  
6 27 2324 
6 2 7  Q76 
6 26 5769 
6 2 6 4 5 9 2  
6 2 6 3 6 0 6  
6 2 6 8 1 3  
6 25 64 10 
6 25 3963 
6 25 36 69 

6 26 4343 
6 27 Is37 
6 2 7 3 2 8 9  
6 2 7 4 7 7 7  

7 2 6 3 0 5 9  

8 4 3 5 4 6 3  
8 46 1602 
8 52 1945 

9 0 3 9 9 0  
9 1 1898 
9 3 1 3 5 4  
9 6 4 9 9 4  

Po- 

ABfrom 

N A 

5769 

51 48 
10 26 
3605 
165 

27 08 
62 36 
4261 

5760 
37 99 
329 

2875 
5439 
4625 
39 12 
699  
071 

2665 
64 84 
56 47 
5129 

2739 
417 

41 65 
19 84 
58 75 
1878 
5992 
2452 
800 

3736 
23 26 
988 

57 54 
4696 
3618 
800 

64 14 
3984 
36 82 

4337 
1945 
3908 
4750 

8009 

6442 
1592 
1806 

3961 
1869 
1330 
4994 

D I B T ~ Q E B  OB 

Err IN A 

- 0 1 8  

+ 0 45 + 0 16 
+ 031  + 007  + 0 18 -- 0 07 
+ 0 0 7  

+ 0 2 7  
+ 0 14 
+ 0 1 5  
+ 0 1 8  
+ 0 0 5  + 0 11 
+ 0 03 
-009  
+ 0 6 3  
+ 0 2 2  + 0 32 

+Om 
+012 
+ 0 2 7  + 0 05 

0 00 
0 00 

-002 
-017  
-008 
-003  
+ 0 2 6  + 0 02 
3-022  - 0 16 
+ 0 0 3  
+ O l 2  
- 0 1 3  + 0 04 
3.021 
+ 0 13 

-006 
+ 0 08 
+ O I 9  
-097 

-060 

-021  
-0 10 
- 0  49 

-029 
-029 
-024 

0 00 



OBSERVED AT THE MADRAS OBSERVATORY COMPAREII WITH THE TABLES 149 

L 

, 

t 
AXD NORTH 

A R f m m  

Ob at1 

-- 
9 72446 
9 75853 
9 10 4039 

9 6 49.00 
9 6 1772 
9 54619 
9 61430 
9 4 1 0 7 1  

9 3 695 
9 23513 
9 2 331 
9 13110 
9 05956 
9 0 27 79 
8 6s 56 18 
8 69 24 85 
8 58 6350 
8682230 
8675139 
8572105 
8 66 6052 
8 56 20 46 
8652100 
8846210 
8642322 
8 53 54 95 
8 53 2869 
8 61 1359 
8604841 

11 3 1 7 5 7  
11 2 19 66 
11 1 21 61 
11 05278 
11 0 2360 
10595504 
10 59 26 40 
10 68 57 70 
10682966 
1068 119 
10 57 33 33 
1057 632 
10 56 37 68 
10561039 
10 53 67 73 
10533215 
1063 699 

1060 130 
10 44 68 09 

12 45 2301 

12562712 

12575067 
12572312 

RIGHT 

M m B l s r T i m  C 

Ob ti 

- 
1836 
Oct 131936460 

14 19 33 24 3 
19 19 16 21 1 

1837 
Jan 26 12 43 19 7 

27 12 38 62 4 
28 12 34 244 
29 12 29 57 4 
31 12 21 19 

Feb 2 1 2 1 2  71 
3 1 1  7 3 8 2  
4 12 3 106 
6 11 58 428 
6 11 54 164 
7 11 49 488 
8 11 45 215 
9  11 40 537 
10 11 36 271 
1 1  11 31 a92 
12 11 27 336 
131123 68 
14 11 18 409 
15 11 14 149 
17 11 5 238 
1811 0 6 8 4  
101056337 
20 10 2 9 7  
21 10 47 455 
26 10 25 637 
27 10 21 323 

1838 
Mar 3 1 2 1 8 5 2 0  

5 12 10 32 
7  12 1139 
8 1 1  66 488 
9 11 52 240 
101147596: 
11 11 43 354 
12 11 39 106 
131134465 
141130224 
16 11 25 583 
16 11 21 349 
17 11 17 116 
18 11 12 482 
23 10 60 563 
24 10 46 35 0 
25 10 42 144 

Aprll 2 10 7 416 
21 8 47 57 0 

NOV 23 20 34 50 1 

Dec 10 19 38 1 8 
1839 
Mar 251247337 

26 12 43 10 5 
i 

AECENBXONB 

P l t O b -  

T V d  

C 

1 2 

G 
1 & 2  

' 

C 
1842 

C 

1842 

C 
1 & 2  

C 
1&2 

I 

0 

1842 

OB JUPITER (00 f tnwdj  

N P D ~  m N P D  

Ob rv ti 
f i m  
N A --- I t  72 54 38 01 3531 

72 56 53 50 61 97 
73 74939 4508 

72 29 17 19 1428 
72 26 52 30 4997 
72 24 26 78 25 65 
72 22 194 141 
72 17 14 91 1 3 ~ 5  

72 12 31 93 27 25 
72 10 7 90 498 
72 7 4641 4340 
72 5 24 76 22 56 
72 3 621 267 
72 0 45 05 43 78 
71382881 2604 
71 56 1274 958 
71535672 5436 
71 61 4508 40 67 
71492975 2837 
71 47 20 16 1760 
71 45 1051 8 66 
71 43 426 136 
7 1 3 8 0 4 8 7  5234 
71365433 6078 
71 34 54 09 51 25 
71325392 6378 
71 31 3 21 30 58 44 
71218808 5626 
71 20 1747 15 10 

82 21 9 39 717 
8215 286 145907 
82 8 5582 6329 
82 55440 5167 
82 2 52 76 50 82 
81596475 5114 
81665611 5263 
81 53 58 69 55 42 
8151 296 505966 
81 48 Q 95 5 50 
81 45 16 75 12 97 
81 42 2562 2225 
81393758 3338 
81364831 4656 
81 23 2976 26 02 
81205681 6341 
81182722 2349 

81 0 1866 1439 
80323850 3840 

93 35 61 36 60 04 

94 36 1447 1349 

94 27 14 61 15 69 
94 24 1823 1997 

CENTER 

P O  

rv d 

C 

Enu, ~ N A  

-270 - 163 
- 4 3 1  

-- 291 - 2 33 - 1 13 
- 0 6 3  
-136 

- 4 68 
- 2 9 2  - 3 01 - 2 20 
- 3 5 4  - 127 
-277 
- 3 1 6  
- 2 3 6  - 451 
-138 
-256 -- 185 
-291 
- 2 6 3  
- 3 5 5  
-- 2 84 
- 0 1 4  -- 4 77 
- 1 8 2  - 2 37 
- 222  
- 3 7 9  - 253 
--283 -- 194 
- 3 6 1  
- 3 4 8  - 3 27 - 330 - 4 45 - 3 78 -- 337 
-420 
-176 
- 3 74 
- 3 4 0  
- 3 7 3  

-- 4 17 
-0 1 0  

- 1 31 
-- 008 

+ 108 
+ 174 

P 

' 

POLAR 

k R f i m  

N A 

2435 
5822 
3989 

48 30 
1688 
4535 
1367 
1003 

618 
3424 
233 
3045 
5865 
26 95 
66 37 
23 93 
5267 
2159 
5075 
2011 
49 74 
1962 
2039 
dl27 
2251 
54 15 
2619 
1292 
4774 

1643 
1847 
2053 
5162 
2276 
6400 
2533 
5678 
2838 
015 
32 15 
429 
3668 
931 
"669 
3115 
596 

5998 
57 24 

2230 

2672 

4982 
2232 

D I I T ~ O E B  OF TYXE 

BRO IN A. 

- 
- 0 1 1  
-031 
-060 

-0 70 
-084 
-084 
-063 
-068 

-077 
-089 
-098 
-065 
-091 - 0 84 
-0 81 
-0 92 - 0 83 
-071 
- 0 6 4  
-094 - 0 78 
-0 84 
-066 
-083 
-071 
-0 80 
-060 
--.Of37 
-067 

-114 - 6 9 - 108 
-114 
--085 
-104 - 107 - 0 92 
-118 
- 1 4  
- 1 18 
-103 - 1 00 
- 1 0 8  - 104 
-100 
-103 

-132  
-0 8~ 

-0 71 

-040 

-085 
-080 
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d 

r 

t 

4 

RIGHT 

M BluTLm f 

Ob ntl 

18% m 

' M a r 2 7 1 2 3 8 4 7 1  
28 12 34 23 7 
29 12 29 59 5 
30 l a  25 35 6 
31 12 21 11 6 

A p 1  2 1 2 1 2  234 
3  12 7 6 8 9  
4 12 3 35 2  
5 11 69 10 3 
8 11 64 463 
7  11 50 224 
8  11 45 67 0  

11 11 38 466 
13 11 23 58 8  
14 11 19 351 
18 11 16 124 
16 11 lo  40a 
17 11 6 263 
1 8 1 1  P 9 9  
20 10 53 1s 9  
25 10 31 347 
27 10 22 66 2 
20 10 18 362 
29 10 14 16 4  

May 1  10 6 41 6  
3 1 0  1 2 4 2  
4  0 5 3 4 9 7  
7  9 4 0  4 6  
8 9 36 50 6 
Q 9  31 36 7  

10 9 27 23 6 
20 8 4 5 4 5 2  
21 8 4 1 3 6 7  
24 8 29 20 2  
25 8 25 166 

1840 
J 33 8 2 1  7 9  
1841 
J 0 26 10 25 44 6 

Bug 24 6 25 169 
29 6 6  627 
'30 6 3 140 
31 5 59 37 5 

S pt 10 5 23 57 6 
13 5i 13 288 
14 d 0 5 9 4  
20 4 40 242 
21 4 4 6  0 3  
23 4 3s 138 
84 4 35 2 0  

1 26 4 32 306 

00t 6 3 66 0 1 
7 3 5 2 5 3 4  

19 3 14 27 O 
Ir 

A s o l ~ s ~ o a s  

P l t O h  

d 

1 & 2  

C 

1 & 2  
U 

1 & 2  

1 
I 

C 
1&2 

G 
1 & 2  

C 

ET~ I N  A 

+ 0 5 8  

+ 148 
- 0 0 7  + 001 

+ 0  38 + 087  - 0  76 + 2 1 8  + 0 10 + 013  + 0 1  + 1 0 s  
k 248  

4- 051 - 008  
+ 103 
+ 2 3 7  + 173 + 090 
-- 0 07 

t- 0 55 - 0 52 
+ 054  

- 0 99 + 0 67 
-- 108 - 004 + 0 18 + 0 3 8  
- 0 0 0  
- 1 0 4  
- 0 3 8  
+ 097 - 151 

+ 320 

+ 278  

+ 2 72 
- 0 8 1  
- 0 6  

+ 4 7 2  
+ 3 7 1  
+ 2 0 7  
- 1 - 4 8 3  + 1 0 4  

+ 118  

+ 163 

POUB DIBTUOEB 

A B k m  

N A 

5462 . 
26 75 
6876 
3063 
2 4 3  

8 6 
3738 
896  

40 54 
1213 
4376 
15 42 
60 98 
56 30 
27 73 
035  

3318 
6 2 9  

3961 
47 08 
4138 
63 68 
3041 

757  

23 27 
178 

2028 
21 73 
326  
45 33 
27 95 
6 9  

5584 
27 40 
1919 

2982 

1983 

47 67 
445 

21 99 
40 23 

20 94 
4024 
7  Q9 
7 60 

39 69 
46 59 
10 92 
53 86 

4812 
2888 
14 66 

 an^ NORTH 

A P b m  

0 b n U  

1 2 5 8 5 5 4 3  
12 56 2766 
1 2 6 6 5 9 5 1  
12 56 31 50 

' 1 2 5 5 3 3 5  

1254  660 
1 2 5 3 3 8 1 8  
1253  993 
12 52 41 47 
12 62 1312 
12 51 4482 
12 51 1637 
12 49 51 86 
12 48 5629 
12 48 28 71 
1248  146 
1 2 4 7 3 4 0 0  
1 2 4 7 7 2 3  
1 2 4 6 4 0 6 0  
12 46 4807 
1 2 4 3 4 2 3 0  
12 42 5460 
l a 4 2 3 1 4 0  
1 2 4 2  851 

12 41 2397 
1241 967 
1 2 4 0 2 1 1 6  
12 39 2268 
12 99 421 
12 38 46 16 
12 38 28 90 
1236  732 
1 2 3 5 5 6 5 4  
12 36 2784 
1 2 3 5 2 0 0 4  

1 2 2 8 3 0 5 0  

1 6 4 4 2 0 0 7  

16 36 47 81 
1637 447 
16 37 22 33 
16 37 40 31 

16 41 21 00 
1 6 4 2 4 0 4 6  
16 43 8 29 

' 16 46 7 72 
1C 46 3873 
16 47 4$58 
16 48 10 76 
16 48 54 33 

16 55 4861 
1 6 6 6 2 9 1 7  
17 5 18 04 

w '. 

OP TEX CEIITEB OF JUPITER (Cmh B d )  

-081 
- 0  90 
-076 - 0  87 
--OW 

-074 
-080 
-097 
-40 93 
-0Q9 
-106 
-0 86 
- 0  88 
--0 09 
-0  98 
-111 
-001 
-094 
-099 
- 0  9Q 
-092 
-0  82 
- 0 9 ~  
-094 - 0 70 
-089  
-088  
- 0  96 
-095 
- 0  82 
-0  95 
-079  
-070 
- 0 4 4  
-085 

-0.88 

-024 

-0 14 
-002  
- 0  34 
- 0  08 

- 0  06 
' -022  

--0 30 
-- 0 12 
--0 04 
+10 01 
- 0  16 
-047  

-049 
-oao - 0 4 6  

C 

Ob rr tl 

9 4 2 1 2 2 8 7  
94 18 
9 4 1 5 2 7 1 1  
9 4 1 2 3 1 5 6  
94 9 3 2 1 0  

94 3 34 39 
94 0 35 18 
93 57 38 31 
9 3 6 4 3 7 1 2  
93 51 41 35 
9 3 4 8 4 4 2 0  
93 45 47 33 
93 37 168 
93 31 1672 
9 3 2 8 2 8 8 1  
93 25 38 66 
93 22 53 24 
93 20 7  15 
03 17 24 86 
93 12 6  28 
92 69 29 44 
99 54 44 17 
92 52 27 05 
92 60 1082 

92 45 61 28 
92 43 43 95 
92 39 44 12 
92 34 6  51 
92 32 21 23 
9 2 3 0 3 9 6 1  
92 29 2 44 
9 2 1 6 8 5 2 0  
9 2 1 5 3 1 2 9  
92 13 15 63 
82 12 41 66 

1 0 3 2 6 5 7 4 8  

11142448% 

111 41 25 04 
1 1 1 4 2 1 4 3 8  
111 43 104  

1 1 1 5 1 4 7 0 0  
1 1 1 5 4 4 6 9 9  
1 1 1 5 6 4 9 8 6  
112 2 1 0 3 3  
112 3 1 9 6 5  

112 7 4 9 8 3  

112 20 3900 

rmm 
N A 

2345 
26 25 
2850 
3059 
3211 

34 77 
3605 
37 66 
3930 
41 51 
4433 
47 84 
3 2 7  

1920 
2032 
3857 
433 
9 2  

2668 
718  

2937 
4472 
26 63 
1136 

50 29 
44 62 
4304 
647 

21 41 
3999 
235 

1 
3091 
1660 
40 16 

27 068  

4740 

27 76 
1357 
0 4 9  

5172 
&070 
5193 
15.16 
2129 

6101  

40 82 



OBSERVED AT THE M \DRAB OBSERVATORY COMPARED WITH THE TABLE9 f 61 
- - 

, . 

. 

P + 

DIBTAR(IES Or 

B m  r~ A 

- O 21 
-0 07 
-028 
-067 
-0 64 
-0 20 

+ 0 27 

+ 0 015 
+011 
+031 - 0 03 

-0 30 
- 0 48 
3-009 
+ O O l  

-0 69 

-049 
-029 
- 0  11 
-0 63 
-048 
- 0 5 2  

-064 
-048 

RIGHT 

M m 8 1 T L m f  

Ob tl a 

-- 
18-41 
Oct 26 2 62 292 

NOV 16 1 48 159 
18 1 42 157 
19 1 39 16 1 
22 1 30 175 
23 1 27 18 0 

1842 
Feb 14 21 17 4 6 

Ap 1 3 18 40 578 
6 18 30 67 8 
11 18 13 17 2 
12 18 9 42 3 
15 17 8 u62 

June 23 

July 9 12 8 34 8 
13 11 50 294 
19 11 23 397 
22 11 10 17 1 

A g  8 955288 

Sopt 2 8 10 53 6 
4 8 2 5 2 4  
16 7 25 0 4  8 
17 7 12 6 4  
23 6 49 25 9 
27 6 34 35 8 

Oct 1 6 2 0  8 2  
4 6 9 8 0  

-011 
+O02 

+010 

-001 
+026 
-1-011 + 0 12 
-008 
-000 

4-035 

- 0 03 
+ O O u  
3-006 
+003 
$ 0 0 7  
-1-025 
--001 
-0Oa 
+004 
-040 

6 6 5 323 
6 6 1 5 7 4  

1843 
1 31 20 52 303 

Abr 1 5 20 36 30 4 
10 20 20 20 2 
1120 17 37 
12 20 13 495 
18 19 54 5 8 
27 19 23 579 
28 19 20 34 5 

Bug 23 11 31 45 4 

Sept 5 10 34 SO 6 
8 20 21 263 
9 10 17 6 1  
13 9 59 490 
14 9 55 31 3 
22 9 21 308 
23 9 17 18 7 
24 9 13 63 
26 9 4 45 8 
30 8 48 136 

$ ,  , ,  

THE CENTER 

P i  Ob 

rl 

C 

N 

C 

lab aed ) 

N P I) 
f r n  
N A 

18 GO 

10 79 
2752 
4701 
5414 

7  10 

31 236 
3756 
955 
1482 

50 81 

5387 
14 71 
3972 
3424 
3679 
3498 

1376 
5981 

A B O ~ E ~ O N S  

PmtOb 

d. 

C 

OF J U P I ~ B  (C 

N P D f r m  

Ob ti 

112 45 1729 

111 61 866 
111472602 
111464626 
111446095 

112 12 v31 

112305985 
11235345L 
112 42 8 12 
112 45 13 1 1  

112 59 4998 

113105536 
113 11 1661 
113113872 
113 11 3445 
113103714 
117 93357 

113 8 15 13 
113 65993 

' 

3264 
417 

1256 

20 66 
2287 
14 40 
764 
645 
22 71 
4969 

5036 

24 42 
32 37 
2954 
49 16 
31 63 

20 27 
3409 
40 86 
1044 

d m  NO~TH: P O Z A ~  

A B i m  

Ob 1 

. ,  IA:? 
17 10 49 74 49 53 

17 29 13 93 13 86 
17 31 6 71 543 
17 32 221 154 
17 34 51 81 61 17 
17 36 48 31 48 11 

18 56 44 90 45 17 

19 28 46 52 1459 
19 30 34 38 34 44 
1 9 3 2 3 3 3 4  3345 
19326187 5518 
19 33 56 04 58 01 

2 87 

10 17 35 39 3609 
19 15 2357 2309 
19 12 745 754 
19103219 3220 

19 2 34 68 3399 

1 8 5 8 1 5 4 4  1496 
18 66 585 566 
18 56 1929 19 18 
18 56 26 23 2569 
18 67 2239 2191 
18 58 15 87 1636 

18692197 2133 
19 01935 1887 

113 6 3209 
113 6 192 

105371167 

106 20 26 54 
106 41824 
105 1 12 10 
104 58 530 
104 40 338  
101 15 20 72 
10&124672 

106244981 

105 56 21 68 
106 1 31 03 
106 32772 
106 10 48 10 
106 12 31 72 

106 25 25 00 
106263213 
106 28 4001 
106 32 719 

19 03967 
19 1 097 

2 1 2 7 5 3 9 6  

21 35 426 
21354472 
21,362518 
21 40 1761 
21 45 34 16 
21 46 673 

21371810 

21 31 8 17 
21295186 
21292722 
21275383 
21273178 
21245744 
21 24 41 35 
21242575 
21235650 
21 23 738 

3956 
099 

5406 

34 22 
425 

4498 
2529 
1773 
34 08 
668  

1845 

844 
5191 
2728 
5386 
3186 
5769 
41 34 
2570 
5654 

6 9 8  

E m  I N A  

-k 131 

+ 2 13 + 150 + 076 
+ 3 1 9  

+ 179 
+ 251 + 304 
f 143 + 171 
$ 083 

- 1 4 9  
- 187 

0 00 
-- 021 
-035 + 141 
- 137 
- 0 1 2  
-1 056 
-1- 2 2 6  

3.098 

+ 3 02 
4- 403 + 230 
3 . 2 2 9  + 207 + 189 
4 - 2 9 7  

+ 054  

+ 2 74 
+ 134 + 182 + 106 - 0 19 
+ 0 27 + 196 
-I- 0 85 
f 3 2 6  

Ib 

' 

' 



162 RIGHT ASCENSIONS AND NORTH POLAR DIBTANCES OF THE PLANETS 

I RIGHT AEICEN~IONB AND NOETH POLAR DIBTANCES OF THE CENTER OF JUPITE~ ( C  nt 1 ) 

E T N A  

1 - 2 0 6  + 0 08 + 215 + 1 72 
1 174 + 3 06 
3. 2 84 
+ 2 76 
+ 3 13 + 131 
+ 0 57 + 365 
+ 2 ~ 3  
- 0 0 1  

t- 197 

f 263 

+ 131 + 090 
+ 3 80 

3- 227 + 2 66 + 2 4 4  
+ 047 
- 0 4 8  
9 068 

1- 037 
+ 0 71 - 0 77 

1 152 - 1 34 
- 1 8 8  - 109 
+ 019 + 182 + 144 
+ 3 03 
+ 2 5 1  
-+ 4 72 

' + 187 
+ 2 46 + 3 63 
+ 5 13 + 3 3 3  
+ 145 
+ 4 94 
+ 188  - 

P L ~ o ~  

d I-, 
C 

k R  Prom 

N k  

5645 
4671 
37 69 
29 46 
2199 
51 56 
50 36 
50 32 
56 19 
59 75 
15 14 
2186 
29 34 
37 62 

1162 

49 86 

4693 
3162 
24 18 

55 63 

40 30 
1344 
46 31 

30 78 
1494 
5883 
15 44 

4432 
47 21 
17 86 
48 54 
19 30 
5000 
2082 
22 81 
5400 
25 36 

56 90 
28 64 
072 
52 41 
1304 
4113 
19 46 
37 74 
1777 
58 34 
39 52 
22 31 
372 
46 76 

A R f r m  

Ob tl 

21225659 
21224679 
21 22 37 72 
21 22 2969 
21222188 
21 21 51 74 
21 21 50 49 
21 21 50 60 
21 21 5666 
22 21 59 80 
21 22 16 36 
21222196 
21 22 2964 
21 22 37 77 

21241206 

22 17 47 10 
22193178 
22 20 24 62 

23 34 40 62 
23 36 13 13 
23 40 46 48 

23 41 30 68 
23 42 1605 
23425894 
23 47 14 99 

0 0 4445 
23 58 47 63 
23 58 18 09 
23 57 48 60 
23 57 19 56 
23 56 50 03 
23 56 2100 
23 55 22 81 
23 54 5403 
23 54 2633 

23 53 57 33 
23 63 28 83 
2353 032 
23 49 6267 
23 48 1364 
23464109 
23 46 20 16 
23 45 38 53 
23451783 
23 44 5881 
23 44 3868 
23 44 21 73 
2344 402 
23 43 4753 

~ ~ s i a r h  f 

Oh m t i  

1813 
Oct. 1 8 4 4  6 5  

2 8 40 05 
3 8 35 536 
4 831 518 
5 8 2 7 4 8 8  
12 7 59 46 9 
13 7 55 49 3 
15 7 47 67 1 
18 7 36 16 1 
19 7 32 23 0 
22 7 20 510 
23 717 28 
24 7 13 11 0 
25 7 9 268 

N V  2 6 39 350 

) D  9 
1844 
J 26 1 58 466 

28 1 52 38 9 
29 1 49 35 1 

F b  2 137227 

Ap 122 21 29 27 5 
24 21 24 38 3 
30 21 4 49 

bl y I 21 0 533 
2 20 67 41 4 
3 20 64 29 4 
9 20 35 9 5 

Sept 17 12 13 32 3 
21 11 55 52 9 
22 11 51 272 
23 11 47 16 
24 1 1  42 36 3 
25 11 38 114 
26 11 33 483 
28 11 24 566 
29 11 20 324 
30 11 16 77 

00t 1 11 11 438 
2 11 7 20 1 
3 11 2 571 
10 10 32 16 8 
14 10 14 54 3 
18 9 57 386 
19 9 53 219 
21 9 44 48 6 
22 9 40 30 9 
23 9 36 16 6 
24 9 32 0 3 
26 9 27 48 2 
26 9 23 34 6 
27 9 19 22 3 

4 

Err f N k  

-014 
-008 
- 0 03 - 0 23 
i-011 
-0 8 - 0 13 
-0 18 - 0 47 
-0 05 
-022 
-011 - 0 30 
-0 16 

-044 

-0 17 
-016 
-0 44 

-0 32 + 031 
-0 17 

+ 0 20 
-0 11 
-011 
$ 0 45 

-013 
-0 32 
- 0 23 
-0 06 
-0 26 
9-0 03 
-018 

0 00 
-0 03 
+ 0 03 

- 0 43 - 0 19 
+040 - 0 26 
-060 
3.004 
-0 70 - 0 79 
-006 
-0 47 - 0 06 
-0 42 
-030 
-0 77 

N P D Z  m 

Ob ti 

106325152 
106 33 32 87 
106 34 6 48 
106 34 38 81 
106 35 7 01 
106 36 38 39 
106 36 36 SU 
106 36 22 22 
106 35 31 67 
106 35 912 
106 33 34 62 
1 0 6 3 2 ~ 2 3 3  
106321056 
106312646 

106 23 061 

1011 57 51 32 

101 37 21 99 

93526456 
93 43 14 16 
93 14 00 63 

93 10 1545 
93 5 40 16 
93 1 750 
92343697 

91 41 0 49 
91 53 5096 

92 0 1486 
92 3 25 24 
92 6 3667 
92 D 4345 
92 16 O 60 
92 19 621 
92 22 8 97 

92 25 9 60 
9228 831 
92 31 645 
92 50 46 24 
93 0 5684 
93 10 1027 
93 12 2269 
93 16 2939 
93 18 25 79 
93 20 17 79 
9322 873 
93 23 66 54 
93 25 32 64 
93 27 11 95 

PLntOb 

er ecL 

- 
C 

N P D  
f r m  
N A 

5308 
32 05 

8 6 3  
4063 

8 75 
41 15 
39 73 
24 98 
31 70 
10 42 
35 19 
6598 
1309 
2640 

2 48 

2462 

5 8 7  
I 01, 
64 43 

1772 
42 82 

9 3 t  
3641 

001 
51 b4 

Ifi 23 
2y 9, 
35 90 
44 97 

15 US 26 
433 
7 88 

979 
1013 
789 
48 27 
,935 
14 gg 
24 66 
31 85 
29 42 
22 92 
1206 
56 99 
37 58 
13 83 



OBSERVED AT THE MADRAS OBSERVATORY COMPARED WITH THE TABLES 153 
1 

1 
RIGHT ABCENSIONB 

M BlarTim f P i t O b  

11 ( 
1844 
0 t 28 9 15 9 8  

29 9 10 u8 4 
30 9 6 47 3 
31 9 2 365 

Nov 2 8 64 187 
3 8 50 104  
4 8 4 6  3 0  
5 8 4 1  5 6 1  
B 8 37 503 
8 
9 8 25 3b 6 

10 8 21 342  
11 8 17 318 
12 8 13 29 7 
13 8 9 292 
14 8 t~ 292 
15 8 1 2 9 3  
16 7 57 30 6 
17 7 63 320 
18 7 49 354 
19 7 45 396 
20 7 41 4 5 9  
21 7 37 491 
22 7 33 563 
27 7 14 368 
28 7 10 47 2 
30 7 3 102 

De 4 6 4 8  4 8  
5 6 44 2 0 4  
6 6 40 30 7 

1 8 4 ~  
JU 2 21 7 563 

32 1  4 5 3 9  
6 20 56 20 1 
8 2 0 4 9  02 
9 20 46 504  

11 20 39 286 
12 20 36 172 
16 20 23 2 9 6  
27 19 47 495 

July 1 19 34 40 2 
2 19 31 218 

11 19 1 155  
14 18 51 48 
20 18 30 29 7 
21 18 27 16 

Bug 22 16 30 332 

Oct. 20 12 23 52 6 
23 12 10 34 1 
24 12 6 6 4  
25 12 1 3 8 0  
2 6 1 1 5 7 1 1 2  
27 11 52 43 8 
28 11 48 160 
3 0 1 1 3 9 1 9 9  

AND NOETR 

A R f r m  

Ob ti 

23 43 30 94 
23 43 15 33 
23 43 0 14 
23 42 46 70 

23 42 1928 
23 42 6 95 
23 41 55 47 
23 41 44 48 
23 41 3 4 4 2  

23 41 8 32 
23 41 122 
23 40 5460  
23 40 4908 
2 3 4 0 4 4 1 5  
23 40 4026 
23 40 3647 
23 40 33 80 
2 3 4 0 3 2 0 1  
23 40 30 76 
23 40 3043 
23 40 30 76 
23403203 
23 40 36 82 
23 40 54 57 
23 41 0 90 
23 41 1592 

23 41 65 0 1  
23 42 646 
2 3 4 2 1 8 6 3  

1 53 47 55 
1 54 3487 
1 66 56 34 
1 58 2726 
1 59 1342 
2 0 4 3 8 3  
2 1 2 8 4 9  
2 4 24 75 
2 1 2  1 2 2  

2 14 35 73 
2 15 13 10 
2 20 30 70 
2 2 2  807  
2 25 8 28 
2  25 3643 

2 34 58 73 
2 20 15 35 
2 18 4230 
2 18 1139 
2 1 7 4 0 1 7  
2 1 7  864 
2 16 37 15 
2 16 5 53 
215 2 7 0  

0d 

C 

1 & 2 

l L  
1 & 2 

1 L  

TANCEB OF THE 

Ib I N A  

-0 44 - 0 53 
-0  35 
- 0 23 

-043 
-038  - 0 47 
- 0  34 
- 0 4 2  

-034  
- 0 44 
-027 - 0 45 
- 0 4 7  
-0 76 - 040 
- 0 38 
- 0 4 9  
-034 
- 0  44 - 0 39 
- 0 5 2  
-0 43 
- 0  42 
-03v 
- 0 3 5  

-- 063 - 0 67 
- 0 9  

- 0 13 
-0 13 - 0 19 
+ 0 13 
-033 
-020  
-005  - 0 15 
-028 

-0 22 - 0 05 + O 09 
- 0 1 0  
-003  - 0 04 
- 0 0 8  

- 0 07 + 016 
- 0 1 7  
-027 
-0018 - 0 14 
-004 
-020 

POLAIZ DI 

A R f  m 

N A 

30 50 
14 80 
63 79 
45 47 

1883 
657 

55 00 
44 14 
3400 
15 92 

798 
0 78 

54 33 
4863 
4368 
3950 
3607 
33 42 
3152 
30 42 
2909 
30 36 
3151 
33 39 
54 15 
055 

1557 

5438 
Y 80 

1814 

47 42 
3474 
55 15 
2739 
1309 
4363 
2844 
2460 
094 

35 49 
1305 
30 79 

797 
825 

3G 39 

58 66 

10 28 
4240 
1123 
3990 

846  
3701 

649 
2 5 0  

CENTER 

p i t 0 1 1  

R d 

C 

OF JUPITEI~ (C 

N ~ ~ h m  

Ob mti m 

93 28 4439 
93301059 
93 31 33 12 
9 3 3 2 5 3 7 0  

93 35 1323 
93 36 16 93 
93 37 15 65 
93 38 928 
93 39 0 02 
93 40 25 17 
93 40 58 81 
93412949 
93 41 64 92 
93 42 1331 
93 42 28 33 
93 42 37 15 
93 42 42 48 
93 42 42 70 
93 42 38 67 
9 3 4 2 2 6 3 7  
93 42 1358 
9 3 4 1 5 2 0 9  
93 41 27 8 
93 40 59 19 
93 37 13 34 
93 36 16 48 
93 34 3 40 

93 28 42 19 
93 27 944 
93 25 35 15 

7 9 3 0 4 0 8 0  
79 26 36 0 
79 14 243 
79 5 56 07 
79 1 54 35 
78 53 59 09 
78 60 4 54 
78 34 52 91 
77 66 22 07 . 

77 43 40 50 
77 40 3790 
77 15 12 18 
77 7 3478 
76 53 45 40 
76 61 3481 

76 12 68 28 
77 33 16 15 
77 41 2 81 
77 43 36 84 
77 46 14 69 
77 48 53 27 
77 61 30 01 
77 54 4 40 
77 59 1953 

ntmued) 

N P D  
f i m  
N A 

4563 
1303 
35 79 
5391 

16 18 
20 20 
1957 
14 03 
362 
28 07 

2 90 
3266 
57 56 
1738 
32 28 
42 16 
46 98 
46 84 
41 63 
3141 
1624 
5609 
30 98 
6101 
3761 
1841 
5 6 3  

1 . 2 9 ~  
1063 
33 61 

4902 
34 73 
460 

55 67 
54 41 
50 02 
4 b 9  

51 07 
21 72 

40 13 
36 62 
1144 
35 46 
45 47 
37 91 

0600 

1739 

Err f N  

f 1514 
t- 244 + 287 + 0 2 1  

+ 295 + 327 + 392 + 475 
1-360 + 2 90 + 4 09 + 317 + 2 64 
1 4 0 7  + 3 95 + u 00 
$ 4 50 + 4 14 
4- 2 96 
4 604  
4 266 + 400 + 3 40 + 182 + 427  + 193 
-i- 208  

+ 07G + 119 
-- 104  

- 0 8 7  - 177 
$- 217 + 0 50 
+ 0 06 - 0 07 
+ 0 1 5  - 1 8 4  - 0 35 

- 0 37 - 128 - 0 7 4  
+ 0 68 + O 07 
+ 3 10 - 2 28 

f 124 
214 
38 32 
1494 
51 79 
28 74 

5 74 
19 36 

- 067 
+ 148 
+ 035 - 148 - 127 
+ 134 - 0 17 



RIOHT ASCEN810NS AND NORTH POLAR DISTANCES OF THE PLANETd 

Irr 

X 

OF J U P I T E ~  f C 

N P D I ~  

Ob n, ti 

78 43G69 
78 7 3 20 
78 9 4 1 2 6  
78 12 1763 
78 14 48 5 
78 19 4900 
18 22 18 Gu 
18244~37 
78 I1 4 60 
78 43 14 46 
784 
78 47 30 OD 
78 71760 
78 u3 8 0 ~  
70 00137 
0 4 027 

$9 47 43 
7Q 718G2 

79 8 4401 
7013tJ26 
70 18 540 
70 10 Ou7 
7 9 1 9 4 1 8 1  
79 20 20 8~ 
70 23 4 26 
79 23 21 98 
79233471 
70 23 5006 
79 23 51 02 
70 22 20 48 
79 21 6039 
70 21 16 41 
79 20 3820 

70 10 864 
79 18 1766 
70 17 1899 
79 1t~ 10 28 
79 10 18 43 
79 8 5 ~ 1 4  
79 7 27 36 
79 6 6 5 4 0  
7D 42012 
79 23881 
79 05733 
78 55 2400 

74 33 4613 

89 26 u4 88 
69 23 44 13 
68 u0 1907 
68 4 41 93 
68 44 11 12 

6 8 2 1 4 9 8 7  
68 10 1388 
68 14 38 20 

?a12 U d j 

N I L )  
f m  
N A 

31 d 
608 

4 1 0 0  
14uO 
47 09 
48 72 
17 33 
41G1 

378 
14 80 
2 3 7  
29 G 
1761 

G O 1  
5 1 1 7  
11113 
4 13 
1714 

4 4 G R  
567G 
5 3 3  

~7 1s 
4199 
28 59 
263 
2058 
3422 
48 32 
4057 
20 05 
5204 
1 ~ 0 0  
3764 

671 
102f 
19 04 
15 70 
18 91 
5473 
2Gu( 
old2 
1870 
3909 
u 6 2  
2327 

4~ 03 

00 41 
42 44 
17 2~ 
37 43 
7 50 

4714 
1188 
31 93 

CENTEG 

l i n t o h  

il 

-. 
C 

C T N A  

- 5 1  
- 2 6 2  
-326 - 313 - 140 - 028 - 132 
- 0 7 6  - 082 
t 0 1 1  
-096 - O 14 
-0013 - 264 
- 0 0  
+ 160 - 1 BO 
-118 

k OS'/ 
--250 
-013 - 338 
-282 
-- 126 
-163 - 140 
-049 - 174 - 115 - 043 
-I- 1 6  
-- 051 - 056  

- 103 
-- 239 
k OGa - 0 ~ 8  
+ 048 
-041 - 0 80 
-088 
-142 + 028 
- 1 7 1  - O 73 
-- 170 

. - 4 46 - 1 G9 - 182 - 4 50 -- 362 
-273 - 200 - 327 

Or rIiE 

Err IN A 

-013 
-034 
-014 
- 0  12 
-026 
1 - 0 2 1  
4002 
I-000 
-010 
-012 
-025 
-010 

-016 
-010 
f O 2 3  
+002 
-019 

- 0 10 
+007 
-013 
- 0  17 
-023  
-029 
-004 
-009 - 0 04 
-007 
-000 
-020 
-0 21 
-018 
- 0  14 

- 0  10 
0 00 

-026 
- 0  10 
-033 
-012  
- 0  17 
-0 10 
-0 18 
- 0 3 2  
-011 
-018 

3 .013  

-001 
+ O 13 - 0 12 
-0 05 
+ 0 1 4  

+ 0 07 + 0 02 
+021 

DISTANUES 

A R f r m  

N A 

5965 
2836 
5719 
26 16 
11530 
5418 
2397 
5300 
3341 
632 
3962 
1 1 0  
9 89 
4680 
2131 
4114 
2019 
0 5 0  

41 17 
3069 
dl37 
18 43 
620 
6474 
890 
206 
56 97 
4418 
4347 
3635 
38 70 
4131 
44 76 

54 01 
uY80 
640 

21 90 
204 
1398 
266 
40 Ou 
64 17 
903 
24a0 
1 ~ 0 2  

2531 

23 10 
14 80 
54 GG 
10 25 
5464 

55 89 
18 87 
2178 

RI~HT 

N BlarTi f 

Ob tl 

1845 
Nov 1 1 1 3 0 2 6 3  

2 11 25 594 
3 11 21 32 1 
41117 5 5  
6 11 12 388 
711 3 4 5 8  
81059200 
9 10 54 54 0 
161024 10 
171019397 
181015157 , 

191010553 
24 949108 
25 9 4 4 5 3 6  
26 9 40 36 2 
28 9 3 2  21 
29 927437 
30 9 23 27 8 

Dec 1 9 19 12 9 
5 9 2190 
9 845381 
10 8 41 29 1 
11 8 37 1515 
12 833136 
17 8 12 473 
18 8 8 443 
19 8 4 422 
21 7 56 41 3 
22 7 5 2 3 9 7  
28 7 29 00 
29 7 25 63 
30 7 21 136 
31 7 17 21 3 

1846 
Jan 2 7 9 38 1  

3 7 6 4 7 9  
4 7 1 5 9 0  
G 6 64 224 
10 639189 
11 6 35 344  
12 6 31 51 6 
13 6 28 7 7  
14 6 24 27 0 
15 6 20 46 3 
16 6 1 7  66 
19 6 6 87 

A1111 2 8 6 1  

J 1y 7 21 13 297 
8 21 10 25 3 
26 20 I4 16 2 
29 20 4 440 
3020 1 3 1 9  

Aug 17 19 2 452 
23 18 42 31 8 
251835430 

L .-.. 

A a o ~ ~ s ~ o l v s  

I l t O b  

n d 

1 & 2  

C 
1&2 

1 L  
1 & 2  
1 L  
C 
11 
1 & 2  

2 1  
1 & 2  

C 
1&2 
2 L  

1&2 
2 L  
1 & 2  

1 L  
1 & 2  

C 
1&2 

1 L  
1 & 2  

C 

1 b 2  

C 

1 & 2 
C 

1 & 2  

C 

AND NOBTH PO LA^ 

A R T  rn 

Ob t i  

2135978 
2132870 
2126733 
2 12 2628 
2116656 
2105397 
2102395 
2 98394 
2 63351 
2 6 6 4 4  
2 53987 
2 61360 
2 3 
2 246E)O 
2 2 2146 
2 14091 
2 12017 
2 1 0 6 9  

2 0 41  27 
1 6 9 3 0 2  
15831vO 
1 58 18 00 
158 643 
1 5 7 ~ 6 0 3  
1 07 894 
1 57 214 
1 66 56 01 
1 5 G 4 6 2 5  
1564203 
1 56 3705 
1 56 38 92 
1664252 
1 66 44 90 

1 56 64 11 
1065980 
157 665 
1 57 2200 
1 0 8  237 
1  58 1410 
1 58 26 82 
1 58 40 16 
1 68 04 35 
1 5 9 9 3 5  
1592471 
2 0 1580 

2452518 

4 16 2311 
4 17 1467 
4 31 54 78 
4 34 1030 
4345450 

4 46 56 82 
4 50 18 85 
45121.57 
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I 
RIGHT 

M m S l  Tlm f 

Ob rv ti 

1846 
A g 26 18 32 5 7 2  

No 30 12 5 310 

Dec 2 11 56 312 
7 1 1 3 3 5 6 9  
8 21 29 266 
9 11 24 567 

IC) 11 20 269 
11 11 16 564 
12 11 11 268 
14 11 2 282 
19 10 40 8 1  
22 10 26 48 0 

1847 
Jan 4 9  29 57 8 

5 9 2 5 4 1 6  
6 9 21 250 
7 9 17 8 8  

11 9 0 114  
12 8 65 689 
13 8 51 474 
15 8 43 260 
16 8 30 17 4 
18 8 31 09 
19 8 26 540 
20 8 22 47 8 
21 8 18 43 7 
23 8 10 36 2 
25 8 2 31 6 
26 7 68 31 0  
27 7 51 31 1 
28 7 50 32 4 
29 7 46 34 3 
30 7 42 37 1 

Feb 1 7 34 45 1 
4 7 2 3  3 3  
5 7 1 9  107 
6 7 15 195 

11 6 66 154 
13 6 48 436  
16 6 41 150 
16 6 37 31 7 
17 6 33 495 
18 6 30 8  1 
19 6 26 274 

May 14 1 62 3 4  
21 1 3 1  8 2  

ASOENSIONB 

PhtOb- 

4 

C 

1 & 2 

C 

1 & 2 

1 L 
U 

AND NORTH 

A R L m  

Ob tl 

---- 
4 51 52 21 

4 42 31 78 

4 41 22 25 
4 3 8 2 8 7 9  
4 3 7 5 3 9 9  
4 37 19 45 
4 36 45 35 
4 36 1116 
4 35 37 42 
4 34 30 35 
4 3 1 4 8 8 9  
4 30 16 48 

4 24 34 00 
4 2 4 1 2 3 3  
4 23 51 25 
4 23 30 65 
4 22 1683 
4 2 2 0 1 3  
4 2 1 4 4 4 8  
4 21 15 09 
4 2 1  1 9 0  
4 20 37 67 
4 20 2683 
4 20 1671 
4 20 7 87 
4 1 0 6 2 0 8  
4 1 9 3 9 6 8  
4 19 3498 
4 19 30 87 
4 19 27 74 
4 19 26 57 
4 19 2423 

4 19 24 03 
4 19 30 03 
4 19 33 70 
4 19 3815 
4 20 1364 
4 20 3369 
4 20 56 98 
4 21 960 
4 21 2330 
4 21 37 90 
4 21 53 13 

6 17 54 58 
5 24 31 38 

CENTEB 

I P M O b  

r~ d 

C 

POLAR 

A R f k m  

N A 

5 2 2 9  

3168 

22 17 
2854 
5381 
1965 
45 42 
1142 
37 59 
30 69 
4899 
16 78 

34 28 
1243 
61 32 
30 93 
1689 
032 

4454 
15 40 
207 

37 91 
27 09 
17 10 
7 96 
6226 
3999 
3515 
31 16 
28 02 
25 77 
2435 

24 09 
31 10 
33 79 
3832 
1364 
3361 
56 81 

g64 
2330 
37 73 
5295 

6493 
31 90 

DI~TAXCE~ OF THB 

En f N A  

+ 008 

-010 

-0 08 
-025 
-018 + 0 20 + 007 + 027 + 0 17 
+ 0 34 
+ 0 1 0  + 0 30 

+ 0 28 
4-010 + 007 
b 028 + 006 

f O 1 9  
+ 0 0 6  + 031  
3-017 + 024 + 026 + 039 + 0 09 
+018 
f O 3 1  
i- 017 + 028 + 0 28 + 0 20 + 0 12 
+ 0 06 
4- 007 + 0 09 + 017  

0 00 
-008 
-0 17 
3 - 0 0 4  

0 00 - 0 17 
- 0  18 

+ 035 + 0 62 

E I N A  

- 2 54 

- 4 2 5  

- 3 4 9  - 148 - 0 03 
- 0 4 3  - 1 PO 
- 104 - 169 
- 3 1 2  - 109 - 284 

- 3 03 - 174 - 335 - 2 85 
- 4 1 4  -- 2 33 -- 467 
- 3 6 6  -- 366 
- - 2 1 1  
- 3 3 0  - 181 - 197 - 3 48 - 380 -- 2 1 
- 3 0 3  -- 268 
- 1 9 9  - 165 

- 481 
- 6 0 4  - 5 98 
- 4 0 4  - 4 24 
- 4 9 2  
-- 4 00 
- 4 5 6  
- 4 2 9  
- 5 3 8  
- 5 1 1  

- 36 - 2 01 

OB JUPITER fC  n&n~ed J 

N P I ) f i m  

Ob rv ti 

--- 
68 13 4667 

68 29 5551 

6 8 3 1 4 9 6 0  
68 36 39 41 
68 37 3693 
68 38 35 71 
68 39 3568 
68 40 33 60 
68 41 3262 
6 8 4 3 2 9 9 6  
68 48 10 89 
68 50 55 05 

69 0 53 34 
69 1 28 80 
69 2 6 65 
69 2 38 86 
69 4 3 8 1 3  
69 5 147 
69 5 27 19 
69 6 7 40 
69 6 25 19 
69 6 5 3 4 3  
69 7 654 
69 7 10 04 
69 7 2314 
69 7 3463 
69 7 3868 
69 7 32 88 
69 7 2 9 4 8  
69 7 22 82 
69 7 1 3 8 7  
69 7 3 14 

69 6 39 38 
69 5 4 5 1 4  
69 5 22 77 
69 4 5 6 3 2  
69 2 25 13 
69 1 11 97 
68 59 49 84 
68 59 7 1 1  
6 8 5 8 2 1 7 9  
6 8 5 7 3 6 1 1  
6 8 6 6 4 7 2 9  

67 9 2 2 2 9  
67 2 24 7u 

I N P D  
f m  
N A 

44 13 

5126 

4611 
3793 
3690 
3 2 8  
3398 
32 55 
30 93 
2683 
9 80 

52 21 

60 31 
2706 
230 

36 01 
3399 
59 14 
2252 
374 

21 53 
6132 

324  
1323 
2117 
31 05 
32 88 
30 67 
2645 
20 16 
1188 
149 

3457 
3920 
16 79 
5228 
20 88 

705 
45 84 

255 
1750 
3073 
4218 

1693 
20 74 
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10 10 47 34 0 
11 10 43 219 
12 10 39 9 4  
13 10 94 87 0 
16 10 22 26 6 
18 10 14 2 7 
I9 10 0 6 2 0  
20 10 5 422 

30 Q 24 174 

18 8 15 15 6 

26 7 35 31 0 

May 1 7 15 65 2 
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1 
R ~ Q H T  

D l n u 8 1  TI P 

01, ti 

1832 
Mar 23 10 44 46 7 

24 10 40 342  
25 10 36 23 1 
26 10 32 126 
27 10 28 0 9 
28 10 23 50 3 
20 10 19 396 
70 10 1 297 
31 10 11 196 

April 1 lU 7 98 
2 10 3 0 1  
S 9 8 0 1 0  
4 9 4 4 2 0  
u Y 00 33 4 
6 9 46 22 2 
7 9 42 140 

10 0 29 571 
11 9 20 504 
12 9 21 432  
13 9 17 364 
14 9 13 31 3 
21 8 44 579  
22 8 40 65 0 
23 8 36 02 8 
21  8 J2 604 
26 8 24 47 1 
27 11 20 4 1 
28 8 16 438 
2 1  8 12 430 
30 8 8 43 0 

May 3 7 56 4 0 2  
4 7 62 464  
5 7 48 483 
0 7 4 4 6 1 6  
9 7 32 586 

11 7 2 0  7 7  
12 7 21 119 
14 7 13 220 
lu 7 9200 
1G 7 6 349 
17 7 1 4 0 9  
18 6 67 488 
I9 6 5 3 5 5 9  
20 O 60 2 5 
21 6 46 110 

1833, 
Mar 13 12 20 21,O 

14 12 16 82 
10 12 11 556 
16 12 7 419 
17 12 3 28 7 
18 13  9 160 
19 11 06 19 
ao 1 1  so 401 
21 11 46 380 
22 2 1  42 225 
23 11 38 100 

ABOENSIQN~ 

P i t O b  

N a 

C 

AND NOBTR 

A R k m  

01) ti 

10 49 32 35 
10 49 16 44 
10 49 105 
10 48 46 66 
10 48 30 49 
10 48 lo 61 
10 48 120 
10 47 46 87 
10 47 32 85 

10 47 19 07 
10 47 6 63 
10 46 62 25 
10 46 JB 17 
10 46 26 11 
10 46 14 66 
10 46 2 28 
10 40 2657 
10 45 1543 
10 45 " 4 1  
10 44 5462 
10 44 44 69 
10 43 40 37 
10 43 38 28 
10 43 30 94 
10 43 24 6 r 
10 43 1287 
10 47 800 
10 43 2 72 
10 42 67 93 
10 42 53 80 

10 42 44 18 
10 42 40 77 
10 42 38 29 
10 42 3721 
10 42 32 64 
16 42 32 49 
10 42 33 02 
10 42 3u 52 
10 42 37 58 
10 42 39 66 
10 42 41 54 
10 42 4422 
10 42 47 63 
10 42 61 12 
10 42 55 04 

11 45 036 
11 44 4328 
11 44 26 98 
11 44 8 40 
11 43 61 23 
11 43 33 92 
11 43 16 12 
11 42 5921 
11 42 42 67 
11 42 24 82 
11 42 779  

D ~ a r a a ~ s  oB 

Er f N A  

---- 

P O I A ~  

A R f  m 

N A 

THE CENTEX 

~ l t 0 b  

d 

C 

OF SATURN f 

N P D ~ . ~  

Ob IT tb 

80 13 587 
80 11 31 97 
80 10 121 
SO 8 2946 
80 7 200 
80 5 34 72 
80 4 954 
80 2 46 41 
80 1 25 54 

80 0 5 77 
79 58 48 67 
79 67 32 85 
79 66 20 00 

79 53 85 54 
79 v2 46 07 
79 49 3727 
79 48 37 86 
79 47 42 96 
79 415 44 00 
79 45 54 16 
79 40 57 06 
79 40 784 
79 39 37 48 
79 39 5 57 
79 38 13 01 
79 37 80 19 
79 37 27 94 
79 37 10 21 
79 36 55 14 

79 36 1964 
7'9 36 1404 
70 36 8 7 1  
79 36 811  
79 36 1441 
79 36 36 76 
79 36 4944 
79 37 20 84 
79 37 42 02 
79 38 1.02 
79 38 28 25 
79 37 56 06 
79 37 56 80 
79 38 21 30 
79 38 21 85 

86 40 6731 
85 38 59 32 
86; 37 4 77 

86 33 13 86 
86 31 19 65 
85 29 24 57 
85 27 32 48 
85 26 38 79 
85 23 46 78 
85 21 55 06 

Con1 

N I D  
fr m 
N A 

II 
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C m l l g ~  

P b l t o b  

d 

- 
C 

. 

, 

j ' 
' 

a 

' 

' 

IGrr ~ N A  

$1910 
+ I903  
f21.04 
$2019 
$ 1 8 1  
$1932 + 19 88 + 1826 
4 2 0 0 4  
+1821 
4-1917 
+ I977  
+ I B ~ S  + 20 18 + 22 05 + 20% + 22 02 

+ 19 63 
f2006 
+I879  

. + 20 62 
' t i 9 1 0  + l g  80 + 19 71 

D I ~ ~ O E B  OB 

E f z f n A  

- 001 
- 0 0 7  + 004 
+ 0 3 1  
-0 12 
l-002 + 003 + 006 + 0 24 + 017 

-001 + 028 + ona 
t o 2 5  

+O17 
+ 0 1 6  

3 .021  
+ 0 4 1  + 020 + 048 
+060 

08 bmnm ( h i  

A P D P m m  
Ob 8 

86 18 24 32 
85 16 25 10 
85 14 37 74 
86 12 6191 
85 12 14 90 
86 9 1950 
85 7 37 48 

85 5 5400 
85 4 15 24 
85 2 37 44 
85 0 6801 
84 59 22 40 
84 67 46 88 
84 54 43 69 
84 47 30 2 
84 46 7 10 
84 43 31 42 
84 42 15 67 
84 41 1 14 ' 

84 39 40 22 
84 38 40 02 
84 37 34 72 
84 36 27 90 
84 36 2056 
84 34 21 33 
84 33 2217 
04 32 2166 
84 31 33 06 
84 29 2 68 

84 27 36 79 
84 28 180 

96173571  
9 5 1 ~ 0 0 7 6  
95103474  
95 8 6 1 4 3  
06 5 2 6 0 3  
95 3 4 2 8 2  

a 96 1 89 32 
$5 0 lS 10 
94588800 
94665736 
94661660 
04533687 
9 4 4 8 4 . 2 8  
g4 45 34 46 
94 43 69 20 

. 04 42 28 79 
04 37 57 71 

94 36 742 
M 3 3 4 2 2 4  
943220S6 
94 29 37 67 
9 4 a e z o a s  
94 26 4866 
94 23 29 71 

&GET 

M m S h  Tlm f 

Ob ti 

1833 
Mar 2611 29443 

28 11 25 315 
27 11 21 19 1 
28 11 17 6 4  
29 11 12 539 
30 11 8  41 3 
31 11 4 293 

Aprl 1 11 0 174 
2 10 56 5 4  
3 10 51 63 9 
4 10 47 42 8 
5 10 43 30 5 
6 10 30 192 
8 10 30 57 7 

13 10 10 8 
14 10 6 57 3 
16 9 67 376 
17 9 53 299 
18 9 49 21 8 
19 9 45 139 ' 

20 9 4 1  5 1  
21 9 36 67 3 
22 !J 32 60 6 
23 9 28 43 4 
24 9 24 a67 
25 0 20 30 1 
26 0 18 244 
27 9 12 18 5 
30 9 0 2 6  

Mwy 2 8 51 638 
4 8 43 465 

1835 
Apnl 8 12 21 6 7  

7 12 16 68 7 
10 12 4 136 
11 12 0 0.6 
13 11 51 340 
14 11 47 21 9 
16 11 43 9 3  
16 11 38 581 
17 11 34 431 
18 11 30 308 
19 11 28 183 
20 11 254 6 2  
23 11 g 273 
2511 1 3 4  
26 10 86 61 6 
27 10 62 384 
30 10 40 4 7 

1 M Y  a ro 31 429 
8 10 27 31 9 
4 10 23 20.6 
6  10 14 59 9 
7 10 10 50 4 
9 10 2 303 

11 0 5 4 1 2 0  

f i ~ 8 a  

N r D  
f m  
ri A 

I 

. 

5490 
16 970 

5578 
011.62 

4 4 4  
4 184 
2 Is90 

9736 
5613 

5 7 1  56 
3647 

' 6664 
4 9  447 

6464 
44 21 34 

49 14 
58 I9 73 

26$5 
34 230 

3936 
5829 
3sss 

26 8 46 
43 42 . 

1 0 2 4  I 
+034 

Aeome~orts 

P l n t O b  

?Vd 

-- 
(3 

'. 

. 

13 0 3659 
1 3 9 P 6 7  

ad83 
1001 

am, N o ~ m  Po- 

A E h m  /A:? DL tl 

m 

11413383 
11 41 1684 
11 41 0.03 
11 40 43 43 
11 40 2687 
11 40 1033 - 
11 99 64 08 

11 a9 3798 
11 39 21 77 
11 30 605 
11 38 5024 
11 38 3494 ' 

11 38 1941 
11 37 49 27 
11 36 37 73 
11 36 2407 
11 35 67 64 

11 85 31 79 
11 35 I944 ' 

11 35 7  43 
11 34 56 10 
11 34 4434 . 
11 34 33 12 
11 34 22 38 
11 34 1184 
11 34 129 
11 33 51 44 
11 93 23 56 

11 33 641 
11 3 50 86 

13 18 28 20 
1 3 1 8 l l a 0  
13 17 19 76 
1317 235  
13 16 2856 
13161134 

, 13 16 54 27 
13 15 37 22 
l a  15 2007 
13 16 323 
13 14 46 67 
13 14 2952 
l a  13 saw 
1313 716 

13123611 
13114802 

1 3 1 1 l 7 3 8  
1311 218 
13 10 47 47 
13 10 1831 
1 3 1 0 4 0 4  

28 19 
1113 
lg79 
266 

2844 
1138 
5430 
3727 
2031 
940 

4656 
20 80 
40 06 

7 4 1  
51.27 
3528 

. 4818 

1769 
259 

47 76 
18 73 
464  
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+ 

I 

, 

RICSET ABOZNSIONEI 
. 

M a a B l a r T i m  f P h t O b -  

Ob rv tl 

- 
1835 

AND NOR= 

A R h m  

Obs ti 

13 8 6 95 
13 7 55 56 
13 73263 
13 72164 
13 65104 
13 6 41 14 
13 6 683 

14 6 2156 
14 5 447 
14 4 4723 
14 4 30 29 
14 4 1289 
14 33820 
14 32097 
14 2 4634 
14 2 28 86 
14 21159 
14 1 36 90 
14 1 2 3 2  
14 0 45 15 

14 0 1091 
13 59 20 85 
13 59 4 0 3  
13 58 31 13 
13 8 1495 
13 67 68 60 
13572668 
13562519 
13 65 4063 
13552636 
13 $4 31 37 
13 53 28 28 

13511772 
13 61 1034 
13 51 268 
13505673 
13 60 48 89 
13503038 
13 50 1629 
13496106 
13494869 

13 49 4761 
13 49 48 16 

15 1 2746 
1 5 1 6 6 0  

144932 0 
14 49 14 53 
14 47 5667 
14483901 
14 46 3543 
14 46 1701 
14464312 
14452598 

rvd .  

POLAR 

A R f m 

N A 

733 
55 58 
3293 
2204 
6114 
41 46 
582 

2160 
464 
47 40 
30 20 
1295 
3833 
2100 
4627 
28 90 
1156 
36 92 
243 
4527 

11 13 
2058 

394 
3098 
1469 
854 
2670 
2497 
40 73 
2641 
31 43 
28 28 

1786 
1005 
267 
5643 
48 65 
3035 
1522 
5080 
4835 

47 38 
47 86 

2726 
617 

3185 
14 13 
5639 
3863 
3491 
17 39 
4261 
2536 

DISFAHUE~ OB 

En I N *  

+038 
+ 0 02 
+032 
+040 
+O10 + 031 
-001 

+ 004 
$007 + 0 17 
-0 09 + 006 
-1-013 
+003 
-0 07 
+ 0 04 
-004 
+ 0 02 
$011 + 0 12 
+ 022 
-027 
-009 
-0 15 
-026 
- 0 0 6  
f O 0 2  
- 0 2 2  
-I- 0 10 
4-006 + 006 

0 00 

+Of4 - 029 
-011 
-030 
-- 024 
-003 
-007 
-026 
-034 

-0 23 
- 0 30 
- 0  20 
- 0 4 3  

-065 
-0 40 
-028 
-038 - 0 52 
-0 62 
-051 
-062 

i 
THE C ~ T E B  

P I t O b -  

rved 

C 

OF SATUBW 

N P D f r m  

Ob rv tl 

94 17 83 19 
94 16 53 50 
94 14 56 65 
9 4 1 4  230 
94 11 31 15 
94 10 44 21 
94 7 5938 

99 48 33 81 
99 47 0 61 
99 45 25 99 
99435199 
99421860 
99391092 
99 37 3860 
99 35 31 20 
99 33 0 26 
99 31 26 41 
99 28 24 24 
99 25 22 13 
99 23 60 68 

99 20 63 79 
99 16 31 85 
9915 613 
99 12 1962 
99105747 
99 9 35 35 
99 6 5658 
99 1 4762 
9 8 5 8 1 3 4 4  
98 57 4 82 
98 62 43 15 
98 37 60 46 

98 38 4302 
98 38 13 48 
98 37 47 76 
98 37 20 33 
08 37 0 72 
98 36 7 11 
98353090 
98 35 2723 
98 36 46 83 

104 35 4631 
104 33 165 

103 36 18 42 
103 34 69 01 
103 33 39 96 
103 32 20 66 
103 23 21 76 
103 22 724 

h1 y 16 9 33 30 1 
17 9 29 230 
19 9 21 8 2  
20 9 17 11 
23 9 4 430 
24 9 0 37 3 
28 8 44 172  

1836 
Ap 1 13 12 37 21 5 

14 12 33 8 6 
15 12 28 65 0 
16 12 24 42 4 
17 12 20 290 
19 12 12 3 0  
20 12 7 497 
22 11 69 234 
23 11 56 9 8  
24 11 50 07 2 
26 11 42 32 7 
28 11 34 4 4  
29 11 29 60 6 

Nay 1 11 21 253 
411 8 4 7 2  
u 11 4 352 
7 10 56 10 3 
8 10 51 58 4 
9 10 47 44 9 
11 10 39 225 
15 10 22 382 
18 10 10 52 
19 10 5 55 1 
23 9 49 17 0 
28 9 28 34 1 

June 10 8 35 171 
11 8 31 139 
12 8 2 7  9 8  
13 8 23 6 8 
14 8 19 44 
17 8 6 5 8 7  
20 7 52 41 2 
28 7 2 3  3 8  
30 716 8 5  

July 2 7 7 165 
4 6 5 9 2 5 3  

1837 
Mar 2 I6 19 232 

8 15 66 26 9 

May 1 12 11 367 
2 12 7221 
3 1 2  3 8 3  
4 11 58 546 

I 1  11 29 194 
12 11 25 6 6  
14 11 16 400 
15 11 12 277 

C 

( C ~ ~ S ~ ) . U  d )  

N P D  
f m  
N A 

18 12 36 
17 11 65 
15 16 13 

2134 
49 26 

11 2 71 
8 1784 

6335 
1982 
46 15 

441242 
3874 
3165 
5826 

34 52 13 
1952 
47 20 
44 04 
42 53 

24 12 55 . 

21 14 52 
63 40 
2803 
39 87 

111722 
55 41 
16 16 

2 894 
3311 
23 99 
234 
11 47 

418 
3564 
908 
4451 
22 02 
27 15 
5105 
4738 
7 66 

6 65 
1987 

36 71 
18 04 
5968 
41 20 
42 02 
2673 

Err f N A  

+ 19 17 + 18 16 + 19 48 
f1004 
-k 18 10 + 1850 + 1846 
f 1964 + 1921 + 20 16 
+2043 
f2024 
4-2073 + 1966 
3- 2093 
f 1927 
-1 20 88 + 19 80 
+ 20 40 + 21 87 
+ 20 73 + 21 55 
f2190 + 20 25 
+I975 + 20 06 + 18 58 + 21 32 
+IS87 + 1937 + 19-19 
t 21 02 

f2116  
$ 22 I 6  
4-2132 + 19 18 
-I- 21 30 + 20 04 
f2016 + 20 15 + 20 83 

+ 20 34 
f 18 32 

+ 18 29 
-I- 19 03 + 19 72 + 20 64 + 20 26 + 1949 

r 



160 RIGHT ASCENSIONS AND NORTH POLAB ~ I E I T A N C E ~  OF THE PLANETS 

M 8 1  Tlm f 

July 11 7 18 13 1 

Rl y 10 12 24 237 
11 12 20 9 5  
12 12 15 560 
14 12 7 278 
17 11 54 4 6 1  
18 11 50 31 8 
20 11 42 4 1  
22 11 33 36 1 
23 11 29 221 

M y  3 1 3 4 5 3 1 6  

S pt 14 6 12 8 8 

20 6 49 175  
24 6 34 102 
25 5 30 246 

Oct 4 4 56 504  

11 17 42 41 6 

20 10 50 3 4 1  
22 10 42 7 6  

Sept 2 7 48 58 9 
11 7 13 165 
16 6 53 40 7 
23 6 26 32 4 

July 22 11 35 30 3 

Aug 23 9 21 21 2 

Sapt 13 7 65 52 I 
14 5 1 5 1 6  
18 7 36 66 0 



OBEEEVED AT THE UADBAB OBBBBVATOBY COMPABED WITH THE TAB- 161 
b 

Rroar 

8 1  Tim I 

Ob rrtl 

1844 
J l y 2 3 1 2 2 0 2 1 1  

27 12 3 24 0 

A g  5 1 1 2 8 1 0 2  
14 10 47 203 
16 10 38 55 5 
13 10 26 1 8 3  
20 10 22 7 6  
23 10 9 34 7 
28 9 67 4 1 
30 9 40 25 3 

Sept 10 8 56 7 0 
11 8 6 1  0 1  
12 8 46 537 
17 8 26 362 
18 8 22 93 8 
21 8 10 27 8 
22 8 6 278 
24 7 58 25 8 
25 7 4 254 
26 7 60 26 1 
27 7 46 268 
28 7 42 28 0 
29 7 38 30 0 
30 7 94 31 7 

Oct I 7 30 33 8 
2 7 26 37 1 
3 7 22 40 0 
6 7 10 62 1 
8 7 3 2 0  

10 6 &6 146 
12 6 47 270 
14 6 30 435 
15 6 36 61 9 
18 6 24 1 9 3  
10 0 20 29 1 
21 6 12 505 
22 6 9 1 0  
23 6 6 129 
24 6 1 248 
2 5 67 37 5 
26 d 83 500 
27 6 6 0  3 4  

1845 
A g  1 12 34 399 

8 1 2  5 6 0  
12 11 48 I 1 1  
16 11 31 162 
21 11 10 108 
23 11 1 460 
28 10 40 7 7 
27 10 44 586 
28 10 40 430 
29 10 36 31 5 
30 10 32 19 7 
31 10 28 8 9  

Ammsroaa 

PintOb 

- 
C 

lao N O B ~  

~ n r ,  
Ob tl 

rn 

2 0 2 6 4 7 0 9  
20 25 34 22 

2 0 2 2 5 1 2 4  
20 20 1401 
20 19 41 86 
20 18 5347 
20 18 3773 
2 0 1 7 5 1 9 6  
2 0 1 7  796 
20 16 1390 

2014  866 
20 13 6027 
90 13 50 32 
20 13 10 49 
20 13 971 
20 12 45 B7 
2 0 1 2 4 0 6 2  
2 0 1 2 3 1 4 6  
2 0 1 2 2 7 1 0  
20 12 a3 63 
2 0 1 2 2 0 1 9  
20 12 17 29 
20 12 1476 
20 12 12 70 

2 0 1 2 1 1 4 2  
20 12 1036 
2 0 1 2 9 2 5  
2012 924 
a o i 2 1 1 5 1  
2 0 1 2 1 5 2 1  
2 o i a z o 7 a  
20 12 2787 
2 0 1 2 3 2 2 6  
20 13 4721 
20 12 5304 
2 0 1 3 6 3 1  
20 13 1341 

2 0 1 3 2 1 0 5  
20 13 2874 
20 13 37 10 
2 0 1 3 4 6 7 6  
20 13 5488 

21 16 39 36 
21 13 3627 
21 12 24 38 
2 1 1 1 1 3 3 1  
21 9 47 11 
21 9 1 2 9 3  
21 8 23 49 
21 8 721 
21 7 6 0 8 7  
21 7 9 4 9 6  
21 7 19 17 
21 7 368 

POW 

f m 

N A 

4623 
33 33 

5029 
1397 
40 78 
52 47 
36 77 
6101 
739  

12 88 

775 
58 36 
49 3s 
9 73 
294  

44 89 
3963 
3036 
2629 
23 67 
1941 
16 57 
14 14 
12 12 

1050 
920 
840  
8 6 1  

1074 
1467 
2014 
27a8 
8148 
46 62 
52 60 

647 
1264 
2008 
2799 
3631 
4503 
6413 

37 74 
3386 
2281 
12a0 
4681 
1102 
22 10 
682 

4964 
3368 
178Q 
229 

i 

D18r)am~ OP m 

1 A 

-086 
-0 89 

-005 
-004 - 108 
-1 00 
- 0 9 6  
-095 
-056 - 102 

-090 
-091 - 097 - 0 76 
-077 
-078 
-009 
-110 
-081 
-0 86 
-078 
-0 72 
-0 62 
-068 

-092 
-107 
-076 
-083 
-077 
-064 
-068 
-050 
-078 
-0 bD 
-054 
-084 
- 0  77 
-097 
-078 
- 0  70 
-073 
-073 

- 162 
-141 
-1 67 
- - lo1 
-130 
-101 
-1 39 
-139 
-123 
-127 -- 128 
-1% 

C- 

t o  

n*l 

C 

- 

OF S A ~  (Ctrtawd J 

Err ~ N A  

+ I 2 8 1  
$1114 

$1326 + 14 18 + 13 04 
3-1048 
+ l a s e  
+121Q 

I P D 1 m 
Ob w t l n .  

109452367 
109 4s 58 07 

109 59 6467 
110 0 1443 
110 11 12 70 
11014 622 
110146797 
1101737Sa 

B P D  
fin 
N d. 

8648 
021 

792 
28 61 
25 83 
1670 
1065 
SO11 

11020 948 
110 23 17 62 

110 30 24 98 
110 30 56 08 
I10312680 
110334266 
11034 509 
110 35 5 38 
110352317 
110 35 56 39 
110 36 10 19 
110 36 2204 
110363496 
110364422 
110 36 54 78 
11097 378 

110 37 1090 
110 37 13 00 
110 87 17 70 
110 37 19 96 
110 37 14 81 
11037 711 
110 36 50 84 
110363049 
110 36 1768 
1103592gS 
110 98 16 65 
110 34 38 53 
110341456 
110 33 50 96 
110 33 3015 
11033 336 
110 32 38 37 
110 32 882 

107 3 2661 
107132170 
107 18 58 69 
107 24 $6 90 
107 31 442 
107334016 
107 37 2696 
107 38 4005 
107 39 66 04 
107 41 483 
107 42 15 76 
107 43 25 77 

2121 1 +I173  
28 75 

36 99 
7 80 

3844 
6310 
1 6 1 7 .  
1800 
3601 
831 

a2 46 
3537 
4690 
5715 

609 
1374 

20 12 
25 18 
28 86 
32 03 
2754 
1789 
248 

4197 
2-074 
4509 
2765 
48 67 
2707 
440 

40 31 
If328 
48 30 
2043 

37 22 
336.3 
026 

37 43 
1631 
6108 
37 03 
5050 
3 12 

14 64 
% 23 
3477 

+ 11 13 

+ 11 01 + 12 72 
+I104 
+I044 
+I108  
$ 1262 
+ l a &  + I192 + 12 28 + 1243 
+I195  
+I293  
+I131  
f Q 9 6  

+ 922 + 12 18 + 11 16 + 12 08 + 12 73 
+ lo38  
+1164 
+I148  
4- 12 06 
+I207  + 1090 + 10 04 
+ l a 6 2  
+I344  
+ 10 16 
+I203 + 993 + 1161 

+ lo 71 
$1083 + 967 
+ 1053 + 11 80 
+ l o r n  
+ 11 07 
+ 1045 + 8 08 
-I- 9 81 . 

f 947 
-!- 000 

3 



162 RIGHT ABCENSIONS AND NORTH POUR DIBTINCES OF THE  PLANET^ 
-- 

P 

rE u 

Em f N A  

+ 8 23 + 8 69 
+ 7 29 
+ 9 39 
+ 8 06 + 994 
+ 943 
+ 12 07 
+lo43 
+ 10 37 
+ 926 
+ 7 79 
+I147 
+ 10 58 + 941 
+ 7 36 + 9 05 + 926 + 768 
-1- 7 69 + 908 + 988 
+ 791 + 1033 
-1- 10 01 
f 10 42 
+I117 + 969 + 8 88 
+ 923 
$1030 
+ 8 97 
+ 1043 
+I029 + 861 + 982 + 880 
+ 1029 
.I- 1071 

+I271 
3.1003 

+ 1 1  33 
+ 9 97 
+ 9 76 + 10 67 
+ 10 35 + 10 97 
4- 10 76 
41137  + 10 '70 
4-1013 + 9 76 
f 10 75 

+ 10 85 

OF THB 

Err f N A  

-117 - 143 
-111 
-098 
-113 - 1 23 
-096 - 139 - 135 
-147 
-1 14 - 145 
-0.91 
- 121 
- 1 1 1  

- 121 - 104 
-110 - 100 
-100 
- 0 79 - 100 
-1 10 - 1 09 
-1 16 
-101 - 113 
-1 14 
-1 13 
-1 23 
-118 
-107 

-1 08 
-116 
-0 87 
-0.89 
-095 - 1 06 
-129 

- 170 - 149 
- 153 - 148 - 152 
-163 
-150 
- 1 5 2  
-144 
-154  - 141 
-168 - 143 
- 1 1  

- 148 
, . 

CENTER 

p i  0b 

rvd 

7 

C 

RIGHT 

ManBalarTim f 

Ob ti IL 

1845 
S p t  2 1 0 1 0 4 5 6  

11 9 42 17 1 
12 9 38 7 7 
13 9 33 59 3 
14 9 29 51 8 
17 9 17 293 
19 9 9 162 
20 9 5 100 
22 8 56 59 3 
24 8 48 49 4 
25 8 44 44 7 
27 8 36 36 8 
28 8 32 33 9 
29 8 28 305 
30 8 24 28 0 

Oct 1 8 20 25 0 
2 8 16 230 
3 8 12 20 7 
5 8 4198 
8 7 52 20 1 
9 1 48 206  
15 7 24 3 5 2  
17 7 16 422 
20 7 4 565 
21 7 1 2 7  
23 6 53 162 
24 6 49 23 2 
25 6 45 304 
26 6 41 384 
27 6 37 45 6 
28 6 33 53 9 
31 6 22 207 

NOV 1 6 18 32 9 
2 6 14 435 
3 6 10 632 
4 6 7 5 9  
8 6 3 178 
6 5 69 30 0 
8 6 81 65 5 

1846 
A1g 26 11 41 235 

28 11 32 174 

Sept 4 11 2 479 
9 10 41 475 
10 10 37 35 1 
11 10 33 25 3 
Is 10 16 41 2 
18 10 4 3 1 1  
22 !J 47 33 8 
24 9 30 16 4 
26 9 35 82 
26 9 31 0 3 
28 9 22 45 5 
29 9 18 38 8 

Oct 1 b 10 363 

OF SATUBN (C 12t 

N P D ~  m 

Ob m ~ t l  

107 46 42 28 
107 64 52 69 
107 55 47 69 
101 56 3991 
107 67 33 12 
107 59 68 18 
108 12924 
108 2 9 62 
108 33268 
108 4 47 96 
108 52433 
108 6 31 36 
108 6 5796 
108 7 28 45 
108 7 55 67 

108 8 22 99 
108 8 44 83 
108 9 66 
108 94673 
108 10 32 01 
108 10 42 11 
108111477 
108 1 1  1404 
108 10 6498 
108 10 40 80 
108 10 21 81 
10810 661 
108 9 61 92 
108 9 34 87 
108 9 14 89 
108 8 52 38 
108 7 39 26 

108 7 10 02 
108 04071 
108 6 978 
108 5 35 09 
108 5 106 
108 4 21 21 
108 3 380 

104 12175 
104 43426 

104 16 14 84 
104 22 2734 
104 23 SO 57 
104 25 11 55 
104 30 26 65 
104 34 7 73 
104 38 42 67 
104 40 49 89 
104 41 dl97 
104 42 52 30 
104 44 47 01 
104 45 40 6'7 

104 47 24 21 

POUR DI~TBNOZB 

A R f m  

N A 

3169 
25 59 
1291 
051 
4839 
13 87 
5240 
42 16 
2267 
454 
5600 
39 97 
32 62 
25 43 
1871 

12 38 
6 40 
082 
50 84 
3879 
35 67 
2469 
24 29 
26 73 
28 36 
3286 
35 74 
38 99 
42 68 
46 77 
5126 
720 

13 32 
1085 
26 77 
34 13 
42 16 
49 98 
740 

926 
34 84 

36 87 
16 15 
0 48 
4498 
4484 
191 
807 
4271 
3044 
1847 
5544 
4436 

23 13 
' ' 

A s o ~ ~ s r o ~ s  

PintOb 

& 

C 

1 

I 

nU d ) 

P D  
f rn 

N A 

5051 
138 
54 98 
49 30 
41 18 
812 
3867 
21 69 
4311 
58 33 
3359 
39 15 
943 
39 03 
508 

30 35 
5388 
1681 
5441 
39 60 
51 19 
2465 
2195 
0 31 
55 81 
32 23 
1778 
161 
43 75 
24 12 
268 
48 23 

20 9t~ 
5100 
I829 
44 91 
986 
31 60 
1461 

3446 
4429 

26 17 
37 31 
60 33 
22 12 
36 90 
18 70 
53 43 
126 
2 67 
243 
66 77 
51 32 

35 06 

AND NOETH 

A R h m  

O b m t i  

m 

21 63286 
21 4 27 02 
21 41402 
21 4 149 
21 34952 
21 3 15 10 
21 25336 
21 2 43 55 
21 2 2402 
21 2 601 
21 1 57 14 
21 1 41 42 
21 1 3343 
21 1 2664 
21 11982 

21 1 13 59 
21 1 7 44 
21 1 1 9 2  
21 0 61 84 
21 03979 
21 0 36 36 
21 0 25 69 
21 0 25 39 
21 0 27 82 
21 0 2951 
21 0 3387 
21 0 36 87 
21 0 40 13 
21 0 43 81 
21 0 48 00 
21 05244 
21 1 8 2 7  

21 1 14 40 
21 12101 
21 1 2764 
21 1 33 02 
21 1 43 10 
21 1 53 04 
21 2 869 

21 69 10 96 
21 58 36 33 

21 56 3840 
21 55 1763 
21 55 2 00 
21644661 
21534634 
2 1 5 3 3 4 3  
21 62 961 
21514425 
21 61 31 85 
21512015 
21 50 56 87 
21 50 4587 

21 60 2461 
YIY',"" ',. ' 



OBBBRVED AT THE MADRAB OBSERVATORY COMPARED WITH THE TABLES 168 

1_ f 

R ~ H T  

M 8 1  Tlm L 

Ob tl 

- 
1846 m 
Oct 5 8 64 3 3 

6 8 49 68 5 
7 8 46 84 3 
8 8 41 503  
13 8 21 357 
14 B 17 396 
15 8 13 322 
23 7 41 341 
24 7 37 36 3 
26 7 2 9 4 1 6  
29 7 17 590  
30 7 13 565 
31 7 10 11 

N~ a 7 2 1 2 5  
4 6 64 25 0 
6 6 46 30 1 
7 6 4 2 4 6 6  
9 636 30 
10 6 31 120 

1847 
S pi  17 10 59 9 6  

18 10 ti4 57 4 
20 10 46 34 0 

Oct 7 9 35 44 4 
8 9 31 387 
11 9 19 149 
15 9 2 499 
16 8 58 44 6 
18 8 40 30 1 
20 8 48 26 0 
26 8 18 93 

NOV 4 7 42 8 4 
7 88 10 4 
7 34 126 

8 7 26 18 1 
9 7 22 21 
10 7 18 255 
15 6 58 504 
16 0 ~4 563 
19 6 43 172 
20 6 39 25 1 

RIQHT 

OP TEE 

an f N A  

- 141 
-144 - 149 - 170 
-135 - 139 
-143 
-151 
- 145 
-140 - 1 40 
-135 - 1 41 
- 1 9  
-141 
- 1 4  
-140  - 146 - 141 
-111 - 184 
-1 73 

- 1 87 
-206  
-193 - 1 82 
-180 - 104 - 182 
-- 173 

- 1 6 7  - 1 76 
-183 
-- 1 78 - 169 
-175 - 1 85 - 172 
-- 164 
-170 

PL~TMToE~ 

A a c ~ w e ~ o ~ e  

11tm 

d 

C 

1831 
Bug101146 69  

23 10 63 596 
39 10 24 27 4 

8apt 1 10 16 18 7 
2 10 12 145 
4 10 4 68 
7 9 61 664  
11 9 36 428 

4 = =  

21 0 243  
20 68 166 
ao 57 o 49 
a0 56 43 60 
20 68 36 29 
20 66 1$24 
20 55 55 68 
20 55 26 38 

0 

L U ~ D  NOBTH 

A B f  m 

Ob n tl a 

m 

21 49 45 06 
21493710 
21 49 28 76 
21 49 20 85 
21484523 
21 48 39 20 
21483381 
2148 294 
21 48 0 79 
21475775 
2 1 4 7 6 2 5  
2117~1661 
21475726 

21 47 9 76 
2148 407 
2148 993 
21481338 
21 48 21 66 
21 48 26 29 

2 2 4 3 1 6 4 0  
22 43 0 13 
22 42 2841 

22 38 28 63 
22 38 16 8 
223742 4 
2 2 3 7  117 
22366174 
22 36 24 93 
22 36 1663 
22 85 35 18 

22345749 
22 34 55 32 
22345349 
22 34 50 88 
22 34 6008 
2 2 3 4 4 9 8 6  
22 34 64 44 
22 34 66 40 
22 35 4 97 
2235 871 

AMENBIOPTB AXD 

OB SATEEN (& 

N P D E ~ ~  

Ob rr t l  

104 50 3036 
104511361 
104 51 62 24 
104 63 30 21 
104 55 10 87 
104 56 3559 
104 56 0 70 
104 57 56 77 
101 58 288 
104 68 56 
101 57 6606 
104 ~7 0068 
104 74083 

104 67 14 76 
104 56 41 84 
104 6 0 41 
104 65 36 14 
101644068 
104 64 12 17 

100 ID 2461 
10021 139 
10024 089 

100 47 8 28 
10048la66 
100612002 
100 64 60 32 
100 55 48 82 
100 58 412 
100 58 4329 
101 1 4 8 6  

101 4 30 39 
101 4 33 03 
101 4 35 15 
101 4 3047 
101 4 2 8 4 3  
101 4 1966 
101 3 6 13 
101 2 43 68 
101 1 21 98 
101 0 62 3 

' 

Aaubd) 

N P D  
f m 
N A 

4034 
2204 
178 
39 67 
19 20 
45 09 
871 
5gO 
1108 
1521 
560 
5825 
4881 

23 60 
5021 
8 34 
4437 
6011 
19 80 

33 83 
1034 
1948 

15 87 
2163 
2723 
666 
66 30 
1224 
6323 
1242 

36 77 
41 03 
4201 
39 56 
3437 
2670 
13 01 
61 13 
31 63 

0 29 

POL&? DIBTA~DEB 

A B f  m 

N A  

44 54 
3 5 7 ~  
27 27 
1s 15 
4388 
37 90 
3238 
143 

59 34 
6636 
48 
6518 
6 ~ 8  

68 47 
266 
849  
11g8 
20 20 
24 88 

148 
58 49 
2668 

26 76 
1478 
4061 
593 
4 9 L  
23 99 
16 11 
33 46 

8582 
59 56 
5186 
49 10 
48 39 
4811 
5259 
64 68 
3 33 
701 

NORTH POLAR OP THB CBNTBB OP GCOILOW 

CENTPB 

1 i t 0 b  

d 

.- 

C 

' 

I N A  

# 

-+ 998 
+ 8 4 3  
+ g 62 + 9 36 + 8 33 
+ 950 + 801 + 913 
+ 023 
+ a 5 6  
+ g 6 4  + 7  67 
+ 7 D 8  

$ 8 93 + 837 + 7 93 + 8a3 
+ 9 4 3  + 7 72 
t 932 
3 . 8 0  
+94k 

-1 7 0 + 898 
+ 727 
j- 7 3 4  
k 7 48 + 81% 
+ fJg3 
3 . 7 6  

+ 638 
+ 8 10 
+ 7 76 
+ 9 09 + 594 
+ 705 
J- 7 88 
4 7 44 
+ 9 5  + 7 76 

C 
107 56 30 69 
107 69 38 01 

108 0 48 68 
108 1 20 81 
108 2 2S 25 
108 3 67 61 
108 6 5549 



164 RIGHT A8CEhSIONB AND NORTH POUR DIBTANCES OF THE PLAAETB 

RXGET A ~ C E N S I O R ~  AND NORTH POLAB DIBTMOEB OF THE CENTER OB GEOEQIAN ( C d  nu d j 

M 8 1  Tim I PIntOb- A l l f r o m  A R f m  p l t 0 1  ~ ~ ~ f r r n  N I D  
Er f N A  f m  E I N A  

Ob ti n m d Qb tl - - -  
S pt 15 9 19 24 4 a 20 54 61 81 C 108 8 30 68 

Oct 2 8 11 13 5 20 63 31 56 108 13 989 
3 8 7 1 4 2  20 53 2767 108 13 23 18 
6 7 55 164 20 53 17 63 108 14 0 89 
7 7 61 181 20 53 15 18 108 14 18 60 
8 7 4 7  192 20 53 12 30 

14 7 23 31 8 20 53 0 24 
16 7 15 40 9 20 53 100 108 16 080 
21 6 55 559 20 52 65 47 
22 6 52 02 20 62 55 80 108 14 58 96 
23 6 48 5 1 20 u2 5661 108 14 56 38 
25 6 40 142 20 62 57 57 108 14 46 79 

A g 28 10 46 175 21 13 6993 

Sept 11 9 49 21 2 21 12 552 106 66 36 06 
lu 9 33 9 2  21 11 3896 106 68 36 27 
19 9 16 589 21 11 1092 107 0 30 44 
22 9 4 52 9 21 10 52 09 107 1 4943 
24 8 56 495  21 10 40 56 107 2 37 12 
25 8 52 47 6 21 10 35 00 107 3 68 84 
27 8 44 45 1 21 10 24 67 107 4 42 07 
30 8 32 451  21 10 9 64 107 5 41 08 

Oct 7 8 4 431 21 9 42 03 107 6 31 43 
12 7 44 404 21 9 2756 107 7 27 515 
14 7 36 634 21 9 23 13 107 7 44 56 
23 7 1 200  21 9 12 68 107 8 11 40 
26 6 49 38 2 
27 6 45 470 
28 6 41 41 8 
29 6 37 466 

Nor 3 6 18 14 7 
5 6 10 27 1 
9 5 54 54 8 

1U 5 5 1  2 0  
1833 
Aug 29 10 69 44 0 

Sept 10 10 11 120 
11 10 7 157 
13 9 58 394 
15 !J 50 33 1 
17 9 42 2 6 7  
18 D 38 239  
20 9 30 18 1 
21 9 26 164 
30 8 50 2 2  

Oct 2 8 41 57 3 
4 8 33 55 Q 
6 8 25 54 0 
7 8 21 554 

14 7 63 58 0 
15 7 50 0 1 
16 7 46 2 4 
17 7 42 3 6 

e 

. 

21 9 1284 
21 9 1350 
21 9 1460 
21 9 1489 

21 9 2234 
21 9 2678 
21 0 2834 
21 9 41 18 

21 30 27 07 

21 29 6 47 
21 29 6 6 4  
21 28 23 06 
21 28 7 17 
21 27 62 60 
21 27 45 60 
21 27 31 46 
21 27 24 73 
21 26 31 11 

21 26 21 24 
21 26 11 63 
21 26 a 71 
21 25 58 05 
21 25 33 95 
21 25 31 OD 
21 25 29 00 
31 25 2657 

- 

107 8 2 81 
107 7 59 45 
107 7 3 53 
107 7 46 04 

107 7 8 I u  
107 G 4198 
107 5 45 54 
107 5 2852 

105 33 18 40 

105 39 19 19 
105 39 18 15 
105 43 4 56 
105 44 15 11 
105 45 22 28 
105 45 53 94 
105 46 56 33 
105 47 26 87 
105 51 27 09 

105 62 11 77 
105 52 54 58 
105 53 31 95 
105 53 50 75 
105 65 32 83 
105 65 4286 
105 55 52 95 
105 66 440  

, 

j . ,  L 



OBSERVED AT TEE RIADRAB DBBERVATOBY COMPARED WITH THE TABLE8 166 

7 

~ I Q R T  

Ob I 

" u s ' T  . 

1833 
0 t 22 7 22 6 9 

25 7 10 235 
1835 
8 p t  15 10 21 40 1 

18 10 12 296 
20 10 4 229 

1836 
S pt 16 10 33 18 2 

3 10 4 510 

Oct 1 3 32 2C 8 
'3 0 24 22 0 
f SI 12 1 5 r  
7 0 8 1 4 2  
8 J 4 1 1 3  

10 8 IS 0 &  
11 8 2 79  
12 8 48 64 
19 8 44 63 
14 8 40 5 3 
16 836 48 

1837 
A g 28 18 7 20 8 

23 12 3 18 0 

Sept 13 11 2 5 5  
14 10 68 10 
21 10 29 31 7 
22 10 2 279 
23 10 1 24 0 
24 10 17 203 
27 10 5 90 

1838 
Sept 4 11 58 143 

29 10 13 24 1 

O t  7 940583 
8 936632 
10 g 28 50 3 
11 924479 
12 9 20 4 8 

1830 
S ~t 13 11 34 490 
1843 
00 t  15 10 24 626 

17 10 16 506 
18 10 12 429 
13 10 8 388 
22 9 66 27 8 
23 b 52 187 

I844 
bept 17 12 31 0 4 

21 12 14 41 8 
22 12 10 37 1 
23 12 0 325 
24 12 2 279 
25 I1 68 128 

81146 87 

D I B T A X ~ E  OF %HZ 

Err ~ N A  

- 

$- 3 06 + 2 gg + 3 04 
+ 360 
+ 3 8 3  

+ 368 + 3 38 + 3 77 
+ 369 + 352 
+ 3 4 5  
+359 + 370 
+384 + 349 
f- 3 24 

-I- 422 + 4 13 
+ 4 2 5  
+42l + 3 87 
-3.666 
3.386 + 3 89 
.t 4 02 

+ 4 4 0  + 4 36 

+ 4 48 + 4 32 + 450 + 4 41 + 436 
+ 4 84 

i - 6 8 8  + 7 13 + 660 + 7 13 + 7 06 + 7 03 

+ 764 
. + 7 6 2  

+ 7 5 4  + 779 
. $ 7  66 

$ 7 8 9  

+ 7 80 

POLAB 

L B f  m 

N A 

I_.. 

20 36 
6 40 

49 B3 

422  
8 7 4  

1151 
58 32 
3 76 
33 81 
2801 
1686 
1149 
630 
126 

56 39 
61 67 

32 89 
23 91 

1041 
170 
3 25 
6516 
4718 
9827 
16 1% 

9 
28 07 

3046 
23 63 
10 36 
390 

57 66 

6 76 

1829 
2 47 
5468 
4698 
2444 
17 12 

23 04 
4809 
3928 
30 47 ' 
21 64 
1280 

48 26 

A ~ ~ o ~ x f i ~ o a a  NOBTK 

A R h m  ",I 
C 

. 

. 

01 1 -- ' 
21 25 17 70 
21 26 14 55 

22 0 28 30 
22 o 2 41 
21 59 48 89 

22 18 062 
2216 611 

22 14 793 
22 13 6496 
22 13 35 g~ 
22 13 30 22 
22 13 2440 
22131340 
2213 790 
22 13 260 
22125772 
22 la 5290 
22 12 4843 

22 34 2867 
22 34 1978 

2232 616 
22315168 
22 30 5g38 
22306150 
22304332 
22 30 8538 
29 30 12 10 

22486789 
22 46 24 72 

22 44 28 97 
22 44 1931 
22 44 585 
22 43 6949 
22 48 5820 

23 3 192 

2359 1171 
23 58 55 34 
23 88 48 08 
23 68 3985 
23 68 1739 
23 68 10 09 

0 18 1640 
0 1 7 4 6 5 7  
0 17 3174 
0 17 2268 
0 17 14 09 
0 1 7  4Ql 

0 16 38 34 

CEPP 

P i  Ob 

nd 

c 

, 

E ~ N A  

- 658 - 6 57 
- 6 3 3  

--- 8 58 - 8 94 

- 756 - 739 - 7 70 
- 5 7 8  
- 6 4 2  - 9 13 - 9 10 - 7 93 - 8 01 - 8 80 - 7 70 
-12 42 
-1366 

- 12 06 - 12 31 
-1266 
-1141 - 11 88 
-1150 - 12 83 
- 16 35 
-1395 

-1352 - 14 34 
-1190 - 1664 
-1502 

--36 46 
-3321 
-31 05 
-2982 
-34 66 
-35 23 

-40 08 
-3751 
-37 12 
--3887 
-37 34 
-3910 : 

43971 

OF ~ W ~ B B I ~ #  

N P D f -  

Ob w t l n  --- 
105 56 33 83 
105 56 42 10 

103 2 26 73 
103 4 31 40 
103 86190 

101 37 30 57 
101 42 3524 

101 47 4376 
101 48 5372 
101 50 33 44 
10151 2gB 
101613422 
101 62 36 61 
101 53 3 66 
101 53 28 69 
101 63 65 94 
101 64 21 43 
101 64 45 15 

99 51 39 65 
g9623386 

100 5 3323 
100 6 23 27 
100 12 062 
100124646 
100 13 31 55 
100 14 16 25 
100 16 29 16 

08 25 904 
98 46 23 10 

9862 498 
98 52 45 43 
98535088 
98 64 41 70 
98 65 16 42 

90 55 62 72 
$0 57 36 67 
90 68 23 40 
90 69 10 42 
91 1 32 69 
02 2 19 38 

88 50 68 51 
, 88 64 43 01 

88 56 39 72 
: 88663861 

88 67 3424 
88 58 33 24 

89 12533 

i h b w d /  

N P D  
f i m  
N A 

I 

20 15 
2863 
4657 

21 99 
26 30 

3620 
4633 
2574 
6721 
2780 
2648 
6456 
21 76 
4793 
13 13 
37 45 

2723 
2030 

21 17 
1096 
47 86 
3404 
18 70 
475 
16 32 

53 60 
915 

6146 
31 09 
4789 
25 06 
140 

17 28 
346 

62 35 
40 60 
68 13 
44 15 

1843 
550 
2 60 
6974 
56 90 
64 14 

4561 



166 RIGHT ASCENE~IONS AND NORTH POLAR DISTANCES OF THE PLANETS 

nttntted ) 

N p D  
r m  
N A 

42C4 
39 03 

36 11 
33 16 
29Jo 
63 12 
52 36 
3186 
20 C9 
5614 
43 20 
2,) 1 
1231 
4373 
26 98 
941  

31 88 
1184 
uO 99 
20 25 
6GO 

u3 03 
2618 
316 

30 73 
1 3 1  

30 83 
r9 37 
26 8 
~3 25 
18 14 
48 86 
16 40 
30 46 
4341 
6" 07 

16 01 
23 19 
30 07 
40 34 

68 67 
502 
51  98 
46 72 
4266 
3989 

$6 53 
3274 
30 25 
1646 
38 36 

3 3 2  
36 66 
26 68 

RIGHT 

M a n 8 1  Tim f 

Ob U 

1844 
a p t 2 9 1 1 4 2  4 3  

30 11 37 594 

Oct 1  11 33 552 
2  11 29 508 
3 11 25 47 1  

10 10 57 12 8 
19 10 20 36 6 
21 10 12 294 
22 10 8  25 5  
24 10 0  18 6 
25 9 56 15 1  
26 9  52 117 
27 9  48 8  8  
29 9 40 29 
30 9 36 0 1 
31 9  31 575 

NOV 2 9 23 51 8  
3 9 19 492 
4 9 1 6 4 7 2  
6 9 1 1 4 4 8  
6 9  7 4 3 3  
9 8 65 38 9 

10 8  51 38 0 
11 8  47 360 
12 8  43 35 1  
13 0 39 346 
14 8 3 5 3 3 6  
15 8 31 324 
16 8  27 324 
17 8  23 320 
18 8  19 31 3  
22 8  3 32 9 
27 7 43 379 
28 7  39 39 8 
29 7 35 41 4 
30 7  31 441 

Dec 2 7 23 47 3  
3 7 19 508 
4 7  15 5 2 5  
6 7  7 5 8 3  

1846 
Sept 24 12 18 37 1 

25 12 14 325 
26 12 10 28 1  
28 12 2 165 
29 11 68 137 
30 11 54 8 8  

Oot 1 1 1  50 4 4  
2 11 45 596 
3 11 41 554  
7 11 25 260 

15 10 52 59 7 
20 10 32 376 
23 10 20 26 5 
24 10 16 21 7 

C ~ N A  

- 41 3G - $0 88 

-33 28 
-38 tl( 
-36 57 
-J8 20 -- 3 89 
-39gd - 38 01 
-38GO - 3J 28 - J 11G 
-3893 
-305 - M 02 
--38 89 

-30 38 
-3892 
-37 J7 - 3" f 7 
-3833 - 38 37 
--3312 
-3326 
-37 09 
-3712 - 36 86 - 37 37 - 37 43 - 37 42 - 37 36 - 38 03 - 34 00 -- 36 93 
-3831 - 37 16 

-- 35 54 
-38 78 
-- 37 60 
-3927 

- 1269 
-431.4 
-42 43 
--46 02 
-4341 
-4430 

-43 23 
- 4 2  34 
-- 42 15 
-4090 
-43 16 
-4178 
-4207 
--4269 

Or GEORGIAN ( C  

N P D f r , ,  

01, IT ti 

89 2 24 00 
89 3 2 0 ~ 1  

89 4 15 89 
89 6 12 02 
89 6 7  92 
89 12 37 41 
89 20 32 26 
8 9 2 2 1 1 7 9  
89 22 68 70 
8 9 2 4 3 6 0 1  
89 25 22 67 
89 2C 8  G7 
8 9 2 0 5 3 8 7  
8 9 2 8 2 3 2 8  
89 23 6 00 
83 29 48 30 

89 31  11 26 
80 31 6070 
89 32 28 96 
89 33 4 92 
80 33 44 93 
89 35 81 40 
8 9 3 6  ~ 3 0  
89 31s 38 42 
89 37 8 72 
80 37 38 43 
89 38 7 7  
80 38 36 74 
89 39 4 28 
89 39 30 67 
89 30 56 0 
89 41 2( 04 
89 42 0136 
80 43 7  39 
8 9 4 3 2 1 7 2  
89 43 32 23 

89 43 50 6~ 
89 44 197 
89 44 7 67 
89 44 1961 

87 17 41 26 
8 7 1 8 3 8 6 9  
87 19 3441 
87 21 30 74 
8 7 2 2 2 6 0 7  
8 7 2 3 2 3 8 9  

87 24 19 76 
87 25 15 08 
87 26 12 40 
87 29 67 36 
87 37 21 62 
87 41 48 10 
87 44 18 73 
87 45 9  37 

ABOBNBIONS 

1 l t o b  

N L  

--. 

C 

CENTCB 

P l t O b  

C 

. 

AND NORTH 

A R f r m  

Ob 

0 1 6 2 9 6 7  
0  16 20 68 

0 1 6 1 2 2 1  
0  16 3  27 
0 15 54 62 
0  14 63 73 
0 1 3 3 9 3 7  
0 1 3 2 3 8 0  
0  13 15 92 
0  13 0  89 
0 1 2 6 3 3 9  
0  12 45 96 
0  12 38 81 
0 12 2466 
O 12 17 73 
0 12 1091 

0 1 1 0 7 5 9  
0 1 1 5 1 2 1  
0 1 1 4 5 1 7  
0 1 1 3 8 6 2  
0 1 1 3 2 8 7  
0 1 1 1 5 5 0  
0  11 10 16 
0 1 1  468 
0 1 0 5 9 4 3  
0  10 5442 
0 1 0 4 9 6 5  
0  10 4473 
0  10 40 26 
0 1 0 3 6 0 5  
0 1 0 3 1 6 1  
0  10 16 24 
0 1 0  092 
0  9 5 8 3 2  
0 9 5 6 1 1  
0 9 5 3 9 0  

0  9 50 10 
0  9  4853 
0 9 47 16 
0  9 4 4 6 2  

0 3 2 2 8 7 6  
0  32 20 09 
0 3 2 1 1 3 5  
Q 31 5368 
O 31 4469 
0 31 35 70 

0  31 26 94 
0 3 1 1 7 9 4  
0 3 1  955 
0 30 3366 
O 29 2424 
0  28 42 17 
0 2 8 1 7 6 5  
0 2 8  975 

POLAR 

4 R f  m 

N k  

3740 
28 57 

1973 
10 91 
2  13 
138 

4698 
3125 
2351 
8  33 
078 

53 55 
46 31 
32 13 
2522 
1842 

518 
5875 
~ 2 4 3  
4625 
4021 
2291 
1742 
1209 
689 
186  

6697 
5224 
47 07 
4326 
3901 
23 68 
$32 
"78 
3 4 1  
122 

6738 
60 73 
5428 
5190 

3701 
2821 
1938 
163 

62 76 
4384 

34 97 
2605 
1716 
4 1  69 
32 11 
50 15 
2583 
1786 

DIBTBNCEB OF 2HE 

E P N A  

$ 7 8 3  + 7 89 

+ 7 2  
+ 7 64 
f 7 ul 
1- 7 65 
+ 7 6 1  
+ 7 4 0  
i- 7  59 + 7  44 
f 7 3 9  + 7  59 + 7 50 + 7 47 + 7 49 + 7 51 

+ 7 5 9  
4-704 
+ 7 2 6  
+ 7 6 3  
f 7 3 4  
+ 7 4 1  + 7  26 
+ ? I 1  
+ 7 4 6  
f 7 44 
f 7 3 2  + 7 5 1  + 7 4L 
f 7 2 1  
k 740 + 7 42 
4-740 
+ 7 4 6  
-1-730 
+ 7 3 2  

+ 7 28 + 720 
I- 712 

+ 7 2 8  

+ 8 2 6  + 8  12 
+ 8 0 3  + 7  95 
+ 8  06 
-t- 8 14 

+ 803 
+ E l 1  
$ 7 6 1  + 803 + 7  87 + 7  98 
f 8 1 8  
4 8 1 1  



OBSERVED AT THE MADRAS OBBERVBTORY COMPARED WITH THE TABLES 167 
h 

ntmuod ) 

N P D  
E m  
N A 

16 15 
5 0 8  

53 32 
40 96 

4448 
28 52 
5430 
35 94 
1680 
66 84 
44 68 
16 44 
47 15 
1655 

5 22 
2667 
31 36 
3497 
3063 
1934 
3 16 

4214 

36 33 
3171 
2723 
18 61 
14 68 

7 4 1  
376 

5286 
4177 
37 95 
21 13 
1159 
1268 
64 74 
2399 
1261 

3464 
20 68 
601 

1 7  76 
2257 
1772 
22 26 
43 70 

40 44 
52 60 

366 
29 40 
4058 

861  

Err I N A  

- 40 71 
-4123 -- 41 67 - 4 20 

-4200 
- 42 87 
-4201 - 43 43 
-4064 - 42 45 - 41 53 
-41 06 - 3994 
-4213 

- 42 46 
-42 53 
-42 16 
-4280 
-4292 
-4036 
-42 10 
-4181 

-- 44 19 
- 4 4 4 7  
-4495 
- 4  85 
-45 72 

-4628 
-4459 
- 4 4 1 8  
- -4492 - 45 19 
-4463 
-4388 
- 4 4 1 6  - 44 82 
-44  67 
- 4 4 4 0  

- 44 10 
- 4 5  83 
-4487 
-44 72 
- 4  27 
- 4 ~ 3 3  
-- 44 1 
-- 44 73 

- 44 20 - 43 37 
-4317 - 43 76 - 45 21 

-4857 

* 

RICIHT 

M SlurTLm f 

Ob ti 

1845 
act. 25 10 12 17 7 

28 10 8 15 5 
27 10 4 106  
2 8 1 0  0 7 0  

NOV 1 9 43 ~3 9 
2 9 39 50 6 
4 9 31 450 
5 9 27 424 
6 0 23 400 
7 9 1 8 3 7 6  

16 8 47 242 
16 8 43 23 1 
17 8 39 21 4 
2u 8 7 1 9 6  

Dec 6 7 23 3 4 0  
9 7 11 41 9 

10 7 6 4 4 8  
11 7 3481 
17 6 40 11 2 
19 6 32 200  
21 6 24 306 
23 6 16 40 9 

1846 
Sept 24 12 34 50 6 

26 12 30 46 3 
20 12 26 41 4 
28 12 18 31 0 
29 12 14 27 4 

Oct 112 6 186  
2 12 2 13 1 
5 11 49 588  
8 11 37 446 
9 11 33 397 

13 11 17 20 7 
15 11 9 11 2 
24 10 32 31 2 
26 10 24 23 1 
29 10 12 11 0 
30 10 8 7 6  

NOV 2 PO 65 56 8 
3 10 51 53 4 
4 10 47 49 9 
7 10 35 41 2 

10 10 23 33 3 
18 10 61 17 3 
20 10 43 145  
30 10 3 11 7 

Dee 7 10 35 18 6 
8 10 31 20 4 
9 10 27 22 9 

12 10 15 29 4 
14 10 7 35 3 

1847 
Oct 7 11 58 9 1  

CENTEB 

P i t O b  

d 

C 

POLAR DIBTANCEB 

A m  

9 9 7  
2 1 7  

54 47 
46 86 

1752 
10 34 
6850 
49 77 
4317 
3669 
49 64 
44 40 
3931 
4 26 

3391 
293" 
28 21 
2728 
2652 
26 46 
28 16 
30 59 

56 18 
47 44 
38 68 
21 02 
12 16 

54 38 
45 45 
18 64 
5182 
42 89 
7 32 

4969 
32 60 
16 16 
6207 
4423 

21 21 
13 73 
639 

44 93 
2463 
35 80 
2503 
4069 

1972 
1743 
16 32 
10 09 
7 54 

2685 

OF GEORGIAN I C 

N P D f r m  

Ob rv ti 

87 4 5686 
87 48 46 31 
87 47 34 99 
87 48 23 16 

8 7 5 1 2 6 4 8  
87 62 11 39 
8 7 5 3 3 6 3 1  
87 54 19 37 
87 54 57 34 
87 55 30 29 
88 0 26 21  
88 0 5760 
88 I 27 09 
88 4 67 68 

88 7 4768 
88 8 9 20 
88 8 1351 
88 8 1 7 7 7  
88 8 1 3 4 5  
88 7 59 70 
88 7 45 26 
88 7 2 3 9 6  

85 38 20 ~2 
85 39 16 18 
8 6 4 0 1 2 1 8  
86 42 4 46 
85 43 040 

85 44 53 69 
86 45 48 34 
8 6 4 8 3 7 0 4  
8 5 5 1 2 6 6 0  
85 52 23 14 
80 56 576  
8 5 5 7 6 5 4 7  
86 6 5 6 7 4  
86 7 3966 
86 10 8 66 
86 10 57 01 

86 13 18 74 
86 14 651 
86 14 50 88 
86 17 2 48 
80 19 7 84 
86 24 3 05 
86 25 640 
86 29 28 43 

86 31 24 73 
86 31 35 97 
86 31 46 73 
86 32 13 16 
86 32 25 89 

84 11 57 18 

OB THE 

1 
$ 8 0 3  
$ 7 8 4  
+ 7 92 + 8 03 

+ 7 8 5  + 7 88 + 8 01 + 7 89 
+ 8 0 7  + 8 12 + 7 80 + 7 84 
+ 8 2 7  
4- 7 77 

3 .785  
-1-786 + 7 73 
k762 

+ 7 8 7  
4- ? 76 + 7 77 + 7 77 

-1- 8 68 + 8 68 + 8 6 1  + 8 70 + 8 67 

+ 8 73 
4- 8 89 + 8 69 
I - 8 6 1  
1- 8 84 + 8 79 + 865 + 8 74 + 8 67 
-1-876 
3-866 

+ 8  68 + 8 61 
+ 8 5 8  
+ 8  71 
3- 850 + 8 58 + 863 
$ 8 5 2  

+839 
+ 846  + 8 40 
+ 8 43 + 8 30 

$ 9 1 1  

A~OEN~IOIPS 

PintOb 

ctl 

8 

AND NOETR 

A R k m  

Ob t 

0 28 194  
0 27 54 33 
0 27 46 56 
0 27 38 83 

0 2 7  967 
0 27 2 46 
0 28 48 49 
0 26 41 88 
0 26 3 10 
0 26 28 57 
0 25 41 84 
0 25 36 56 
0 2 5 3 1 0 4  
0 24 56 49 

0 2 4 2 6 0 6  
0 2 4 2 1 4 0  
0 24 20 48 
0 2 4 1 9 6 6  
0 2 4 1 7 6 u  
0 24 18 68 
0 24 20 38 
0 24 22 82 

0 47 47 60 
0 47 38 86 
0 47 30 07 
0 47 12 32 
0 47 3 48 

0 46 45 66 
0 46 36 56 
Q 46 10 06 
0 4 6 4 3 2 1  
0 45 34 06 
0 44 58 63 
0 44 41 14 
0 43 23 86 
0 43 7 48 
0 4 2 4 3 3 1  
0 4 2 3 5 6 8  

0 42 12 53 
0 42 5 12 
0 41 67 81 
0 41 36 22 
0 41 16 03 
0 40 27 22 
0 40 1640 
0 3 9 3 2 1 7  

0 3 9 1 1 3 3  
0  39 897 
0 39 6 92 
0 39 166  
0 38 59 24 

1 1 1 6 7 4  



168 RIGHT ASCENSIONS AND NORTH POLAR DISTANCES OF THE PLANETIJ, 

I RIGHT A~OEN~IONS AND NOR= POLAX D r s r a ~ o ~ s  OF TEE CENTBR OF ~ E O ~ G T I A X  (CO'Zd u8d ) 

7 

1847 
Oct 161125300 C 

18 11 13 154 
20 11 5 6 1  
26 10 44 43 0 

Nov 4 10 4 2 2  
9 9 43 44 9 

10 9 39 41 8 
11 9 36 386 
15 9 19 280 
15 9 15 25 6 

1840 J y 4th at 5 A M a w N b lous appearance between a d P Oph uch but it becarno obscured by t ~ 1  ght bef r 
I Id b mg t 1 c pe to be r po t 

J u y 5th t 5 A BX the me ppe e afj y steld y b t m s aga unsucc fl f 11 ohervl g ts appea ca with z telescope 
t the a sted ey t ppe d t be a C m t with a tml nbo t 3 1 g d ected f om the S 

J ~ I  u J 8th h v g  ad^ sted the 5 feet Adrom t c to act as a Equato 1 sevelnl observatio s f tl e C met welo made as f 11 ~8 

' Ophiuch 
Y Opl uch~ 

Oph u hi and p Ophuch 
k Oph ucl 
k Ophi h 
k Oph ucl 
d S rpe ha 

I S e p  t s  n d 5 A q u l c P  176 
Serpents d Serpe ha 

p I Aquila! Ophiuch snd and h o Aq Ophluch~ loe 

z Aquils and Aqullse 

rrr ~ N A  

-4889 
-4969 
-4075 

-4900 
- 4 8 5 9  
- 4 8  03 
- 4 8  14 
-4811 
-4848 

Err I N  A krn 
Oh ti N A 

1846 J n my 4th t 7 P la a C m t ma seen tovards the 8 1111 weet R th a of ~J~out  4 long directc 1 from the sl1n 
b t b fare a st urn nt could be adjusted for its observation it had become o h  wed by cloud~l which Blurted the horizon n tin 

I d  re t 
January 6th hnv g dju ted the 5 f et Ach om t c as n Altitude and A m-~uth lnetrumellt the placo of the Comet mns observe 

as follows The t~ 1 of the Comet appeared abo t 5 lo g 

3307 
1768 
629 

32 4 

62 79 
4119 
21 82 
768 
1 4 6  

3033 

Notes to the above reference8 
Vle bl th gh th tmll ght 

b The C m t pp ar d M y ta d y 1 h s 1 ttl b qht t le vls bl u b ad tw light to 0 hary yeslght 
Th C m t  p p a r d t u y  t d t{ t th  ~ l u s l e b o l t a  d h d  

d ~h c m t pp amdb t l t u  Y t lldte d 
o Th C m t  pparep t nwlythe IU a s b f  
I T h O m t d  t , a t  m h t a d b t u  thmm c m p a t m f i p r ~ ~ ~ h e ~ l t ~ n  
g l h  a m t % a  eblsally yf tby aa fM nlght. 
A Th O m t md n g tL e f tb M IE t rn oh faiate th wh last t rn ppeara mo crompaot than heretof e 

~h c m t  p vsfsmte % nh last bw d t w w t r  b g t h t t h  m b  w y c l  
k Th M mind% * o W y  el d th c m ~ t ,  the b ght th n n d 25th 

I I 

84192196 
84 22 7 37 
84 23 56 04 
84 28 

84 36 42 39 
84402978 
84 41 13 45 
84 41 55 82 
84 44 39 67 
84 45 18 81 

1 0 463 + 9 11 C 
0 59 37 72 + 923 

0 57 1451 + 908 

0 56 29 38 + 9 16 
4- 9 19 
$ 8 9 7  
f 8 84 

0 56 22 23 
0655517 
0 55 48 70 

31 42 
6414 
5763 



OBL~ERVED AT THE MADRAB OBSEBVATORY COMPARED WITH THE TABLE# 169 

? 

APPARENT 

b 1 d a e M  ~m f 

Oh ti 

1845 
J 5 6 4 7 3 1  

(3 6 4 8 3 3  
7 6 53 13 
8 6 52 15 
9 6 415 23 
10 6  46 4 
11 6 51 23 
12 6 42 27 
13 7 0 17 
14 6 50 23 
15 6 47 12 
16 (3 35 14 
17 6  50 54 
18 6 40 47 
19 6 43 27 
21 7 17 20 
22 6 56 17 
23 6  40 36 
24 6 40 49 
25 7 12 18 
26 6 46 5 
27 6 59 42 
28 7  15 38 
29 6 68 2 
30 6 50 47 
3 1 7 3 3  

r b  1 6 5 3 4 3  
3 6  67 46 
4 6 56 22 
5  6 55 41 
6 6 5 3  9 
7 7 0 1 9  
8 6 66 26 
9 6 6 4  1 

10 6 69 26 
1 1 7 2 6  
12 7 1  44 
13 6 57 4 
14 7 3 43 
15 7  711 
16 6 $7 23 
17 7  6 52 
1 8 7 3 9  
19 7 6 1 1  
2 0 7 0  1 
2 1 7 1 8  
23 7 8 40 
24 7 6 35 

or JANUUY 1845 (Cant nued ) 

G m l  arecl wSth 

End 111 G u F; a d P Grug 
E d n  dPCfiuls 
G s a  IPGrms 
Q andP Qru e 

p G  0 
P G  0 
B Gru e 
P G r m lhaut 

Phm c s 
a Phm 0 

Phca c 
Phm c s  
Phoe c e  
Phoo c s  
P h a n c s  
Phce c s 
PIooncs 
Phmnlc a 
Phoen c s 

: ~ l m  s 
x P h m n  cis 

x Pl ocn s md Phocn cls 
Phen a s 
Phmn o s 

Phce lc s 
Phaenlc s 
Phocn cls and 9 Eridnn~ 
Enclan1 
L dn 
E d n  
E r d  n 
End n 
Er d n 
Endm 
E icla 1 
E dan 
E idan 
Errdn 
C dan 
br Ian 

+Cr dn1 
Enda and Cridan 

+'E d m .  
End n and 1 Er.~dau~ 
EL dnn 

25 7 22 37 

OP THE 

N r 
Observ tlo 

15 
15 
10 
10 
5 
6 
5 
5 
4 

10 
6 
5 
6 
5 
5 

11 
6 
6 
6 

. 7 
6 
6 

12 
6 
6 

6 
6 

10 
5 
5 
10 
6 

10 
8 
5 
5 
5 
6 
5 
5 
5 
6 
10 
5 
10 
5 

%GET A S C ~ B I O N S  

~ p p a r  t nlght 

A i 

22 5 7 
22 18 6  
22 30 35 
22 42 38 
22 64 31 
23 6 25 
23 17 45 
23 28 46 
23 39 38 
23 49 52 
23 59 42 
0 9 4 
0  18 29 
0 27 3 
0 35 24 
0 61 12 
0 58 60 
1 5 5 4  
1  22 28 
1  18 50 
1  26 2 
1 30 67 

1 42 10 
1 4 1 2 1  
1 t ~ 2  18 

1  57 16 
2 6 2 1  
2 10 53 
2 15 13 
2 1.9 1 
2 23 4 
2 26 51 
2 30 28 
2 33 52 
2 37 21 
2 40 48 
2 44 2 
2 47 14 
2  60 18 
2 63 7 
2 56 10 
2 59 5 
3 1 5 6  
3 4 29 
3 7 18 
3 12 15 
3  14 44 

COMET 

nr 

- 

a 

ZI 

AND DEOLINATIONB 

Appa O D Iln tl 

- 4 4 4 9 1 0  
-44 4 9 2 0  
-44 42 45 
- 4 4  27 39 
- 4 4  12 16 - 43 50 29 
-43  21  15 

-42 63 04 
-42 21 49 
-41 43 40 
-41 G 39 
- 4 0  2 4 3 0  
-30 4 0 5 7  
-38 56 38 - 38 8 58 
-36 30 "6 - 30 46 43 
-34 63 44 - 34 2 44 
- 33 9 44 - 32 22 44 
-31 33 43 

-29  58 31 
-29 9 6  - 28 21 60 

- 27 34 6 t ~  
-26 2 5 0  
-- 25 26 56 
-24 4 4 5 6  
-24 1 6 6  
-23 2 2 5 6  
-22  39 56 
-21  59 26 
-21 24 26 
-20  47 56 
-20  10 56 -- 19 30 56 
- 1 8  63 56 
-18  21 56 
- 17 45 56 
-17 12 56 
-16 3656 
-16 5 0  - 15 34 56 - 15 2 30 - 14 7  56 - 13 38 56 

T h C m t h v ~ n g n w r n d t  p h m h h t p l  l d b  b r v d m t h t b o f i  f t A l i m b  djustdasc~l lLqst  a l t k  1 
t t l l s f  m h d t e c n s r s t  f t h  d t  m h n  f d a  f n g l r t A c m  n a d D e l m h n b e t w  th C m t  d S h w t h ~ b h t h @  
en rnpnred. 
6 D m g t h  pastm thth O m t h a a g  duallyb m e m  c cntrtedm pp anc andlntl s m e p  p h n l s s b n g h t  0 thas vclngxt 

hadb m ery fault as e n mth p w f 60 

- .  

3 17 23 1 - 13 12 30 1 I: 9: :: md EEnhn 



I 

8 t tl 9 k t  

- I- 

M an Obll 1 ity 
Ob r v t l  

Jpn .rgl 1RJ -- 
1831 36 69 23 27 39 37 
1832 98 73 23 27 41 I0 
1833 77 80 29 17 JO ll I 

Apparent Deokn ti 

9-12 44 4 
- 1 2 1 9  4 
-11 63 4 

-11 27 4 
-11 1 4  
- 1 0 3 7  4 
- 1 0 1 4  4 -- 9 62 4 - 9 29 4 
- 9  6 4 
- 8  46 4 - 8 25 4 
- 8  2 4 - 7 43 4 

N f 

Ob n tl 

-- 
6 
5 
6 

6 
5 
5 
6 
5 
6 
S 
6 
6 
5 
6 

MdraaMmTim f 

Ob tI 

1845 
F b  26 7 9 3 0  

27 7 16 4 
28 7 11 57 

Mm 1 7 1 1  35 
2 7 1 3  6 
3 7  7 4 7  
4 7 10 23 
6 7 2 6  9 
6 7 11 27 
7 7 2 0  8 
8 7 4 3  8 
9 7 23 13 

10 7 32 15 
11 1 3 16 

appw t Wht 

A0 nrl 

3 1 9 3 7  
3 2 2  3 
3 24 19 

3 26 44 
3 2 8 4 9  
3 3 1  3 
3 3 3  7 
3  35 24 
3 37 23 
3 3 9  7 
3 4 1 4 7  
3 43 27 
3 4 5 4 3  
3 47 29 

O b r c d b y  f t h N t ~  A ~ a m t m b ( 8 h  ) 
d 8  with t m d d  ltymthutlqhtznth I l d  Thloatthr b v t m w  m d  by n m h g t l  im a t w l c h t l  C o m t h d  d 

t th nt f t h f l l d  f t h T 1  p etwaet  f t t  d m t  Pt l  f l l d b  g f f lurmntd la th  lght t d g r  

- 
POSITION OF THC ECLIPTIC FROM TEE MADRAS SO- OBBCRVAnONIB 

Th nveatgahon of the poe t~ n of the Eol pt c f om the obeervahona of the Sun m the yearn 1831 1872 and 1833 aa @yen m 
Vole I and I1 of the M drag Ree It a e by e eon of the em neous d v n of the Mural C~rclo-nemsamly to Borne extent m error 
wI h ende a t neceeeery that I ah d d  here fu eh the amended ecomputahon 

The mp ore ne te made n the Naut cal Almanao how ler m 1833 havl g endered i t  c nvenlent to adopt a more comprehcn 
10 meth d f comput t on than had p e ouelg been empl yed I had tho ght t aufBc ent he e for them three }em to furnlah only th 
me ded esulte and for the pe rod m c e  elapeed to furn ah th detade of the compat bona-thus 

B f  

b 
b 
b 

b 
b 
b 
b 

d 
d 
d 
(2 

t 

m 

C mp d wit1 

€ E r a 1  
E E r d n  
€ E ldan 

E Fldm 
E E d  
EE d 
E E d a  
t .E  d n  
4 E dm1 
t . E  d 
I E d a  
Z End 1 
4 E d  
4 E dam 

8uce th e pe d the cornputahon haa been performed a th referenc to the method of N m a l P l  cob whlGh ponel~te of tI e colll 
par son of all the obaervatrane mth the pla en horn the N ut od Alm ac the errore of A and N P D thus deduced re p oper 
10 grouped and c nverted to em s f E I pho Polru D at noe * ass rm g them errore to ru ee fm an emoneom t of the 
echpt c .u mad in tba N t a 1 Alma c they may be repreeeut d by D + c I gun e b g c v x ln q ,n a 1 ~ 8  + x wh ch 
quat n mmed ately lead to the solut on of the problem ae w U beet appear from the e amples wh~ch now f ~ l l ~ , ~  

t 
Byth d f P  f Auy T b l  

P 



P 

M f f h e s u  A R  d N  PI) t e p l t e d f  m t h  NutcIAlrnanlca t g t h a r w t h t h e c r r s ~ p n d  g n 
nth  E I p t c P l u r D  truce 

M a n D y  

J n  ry - 
r b  ry 16 
M b 16 
Ap 1 18 
M y  16 
J 17 i IY 17 

gu t 1u 

11 ' N o b f  

- 
- 0401 - 0 674 - 0 475 - 0 526 - 0 305 - 0 244 - 0477 

S pt mber 17 - 0 290 
Not. mbe 17 
D mb 17 - 0 228 

Ass m g the ell  n E I pt c P lar D etancle to be rep esented by the form1 la x x C a Bun s longtude f J x S n S a 

1 g t  d + - W e  get 

Jan y - 11 - - - w = -  
(1) p e b  ary 16 - 0217 - + 08379 - 05459 y + r a - 11 

hlarck 16 - 2 915 - + 09962 x - 0 0874 y + = 1~ 
18 -- 2516 a f 08870 x 4- 04617 9 + = 10 
1% - 1808 E + 05788 4 0 8 1 5  IJ + u 3 12 

J ne 17 3- 0138 s -1 00814 x 4- 09067 y + z = 6 
17 - 0586 - - 0 4057 a: + 0 0140 g + z w c. 9 

(111) F:u8t 16 + 1572 = - 0 7848 4- 0 6188 J + z 10 - u 

S ptemb r 17 4 1710 = - 09938 f 01112 y + o 5 9 

Oct ber 16 + 2 484 SP - 0 9260 x - 0 3716 y + 2 9 
November 17 + 0883 - - 06846 x - 08114 g + ar w = 9 
December 17 -- 0 070 IE -- 0 0920 -- 0 9957 y + 4 11 

Altering tb we &s (w)  so w to render the nu nbere m ea h quarter the same and carrylng out the mult pl catlo 

I /  I 
- - - 

- 2 604 e + 10 0 48 at -- 6 5508 q/ + = + 24 9978 x - 7 8618 y + 27 s 
- 43 725 - + 14 9430 x - 13110 y + 15 

- 25 160 - + 8 8700 x + 4 6170 + 10 
- 19 888 =e; + 6 3668 x + 8 9706 y + = -+ 16 7252 x + 19 5677 y + 27 
+ 0 828 - + O 4884 + 5 9802 y + 6 
- 6 446 = -- 4 4627 x -I- 10 0540 + 
+ 10032 = - 47088 x I- 3 7188 g + '\ + 20736- - 101086 r + 14884Bg + 27 
+ 17150 - - 99380 E i- 11120 y + 10 z 

+ 22 356 - - 8 3340 x - 3 3984 + 9 

IV I + 7 947 P - 5 2605 3: - 7 3026 y + 9 + 29 673 = - 14 4306 x - 19 6623 g + 27 
- 0630 ..p - 08361 x - 8 9617 y + 9 

I + 11 + xIr + IV - 
3 

40 140 ~ 3 1  + 7 1829 + 6 9284 y 4 108 

(I + TI) - (111 + IV) -- 140 958 = + 74 2631 x + 16 4834 y 

(I + I )  - ( 1  + I )  + 6 828 - + 13 9015 x - 61 9766 9 
II  1 

= - 1784 9 I. - 0512 = -- 0220 

r) 

Err i ElLpii 

- 
- 0 217 
- 2915 - 2 616 - 1808 
+ 0 138 - 0 688 + 1672 

L 1 N l . D  

- 0 556 
+ 1906 

- 
- 
22 
3 1 
16 
24 
10 
14 

8 
17 
18 
17 
20 

f 1715 + 2 484 
4 0 883 - 0 070 

Nm' 
I------. 

17 
27 

- 0 009 
+ 1628 
4- 0 3 5  - 0198 

19 
18 
20 
2 3 

+ 1186 28 + 0001  1 2 + 0018 
f 0 284 
- 1198 - 0691 

17 
22 
17 



P 

t 
-4 

Mean errors of the Su s A R nd N P D ae i teip lated fi m the N ut cal Almanacs t gether with the co respond g el o s 

m the E 1pt c Polrrr D et nce 

M m D y  

J n u r y  16 
F br 
M hy:: 
Ap 1 16 

Y Y e  :: 
July 15 
A gust 19 
September 20 
Octob 15 
November 17 
De mb 16 

Asaum ne; the e lor n Ecl pbc Pole~ Datance to be iepresented by the form Ir x X COB S a long tude + j X sill Sun f i  

lo g t de + we get 

J nuary 16 - 0116 = + 04263 - 09046 y I- z u = 12 
(I) { F b r  ry 16 - 0919 c + 08158 - 06640 y + I TU - 14 

March 16 - 0555 - + 09972 x - 00744 y + w 11 

16 - 0 337 = + 0 6966 x + 0 4428 y + o - 16 
18 + 0 138 sl + 05405 x + 08413 J + o e= 12 

J e 14 - 0 103 + 0 1190 x + 0 9929 j + to - 9 

15 + 0 652 R - 0 3862 x + 0 9224 9 + z - 8 
19 - 0 176 = -- 0 8313 z + 0 6558 J + u 6 4 

Sept iuber 20 + 0 020 - - 0 g989 m + 0 04C8 + q ? ~  8 

Oct ber 15 + 1970 = - 0 9275 x - 0 3738 y .I- zu = 9 
(IY) I N  v mb. 17 t 2318 - - 06736 r~ - 08191 y + 10 - 7 

December 15 - 0998 = -- 0 1146 z - 09934 j + w - 7 

Alt g the w ghts (m) so as to rendel the numbe s n each q ~ r t e  the s me d c q  g ut Lhe mult pl cat o 

I 

- 1 160 - t 4 2630 x - 9 0460 y + 10 I 

-- 9 190 = + 8 2580 x -- 6 6400 y + 10 - I6 900 = + 22 4930 x - 15 4300 2/ + 30 
I 1- 6150 = + 99720 x - 0 7440 y + 10 

3707 = + 98626 x + 48708 y + 11 
+ 4380 --r + 54050 x + 84130 y + 10 - 0254=+163380~+222199j-t30z 

0927 = f 10710 x + 89361 y + 9 
+ 6624 = - 46344 x + 110688 J + 12 
-- 1050 F= - 49878 x 4 33348 y + 6 + 6814 - -21 6090 x + 1 4 9 6 ~ 2  3 f 30 
f 0240 -- - 119868 x + 06616 y + 12 
+ 23640 = - 11 1300 x - 4 4866 y + 12 

3 
+ 20 862 =z - 5 1624 x -- 7 3719 y + 9 + 35 610 = - 17 3238 x - 20 7981 y + 30 
-- 8 892 = - 10314 x - 89406 y + 9 

I -f- 11 + III + IV + 26270 = - 

3 
0 1012 x 4- 0 9570 y + 120 

(I + 11) - (111 + IV) - 57 678 - + 77 7644 x + 12 6228 9 
(I 4- IV) - (I1 + 111) + 14 150 = + 104396 x - 734132 y 

/ I  

x s - 0893 y p. -- 0291 - + 0212 
I 

--- 

- 0 374 -- 0 421 - 0 282 - 0311 - 0 168 - 0 317 - 0 432 - 0 162 
- 0 091 - 0150 - 0 360 - 0312 

26 
29 
30 
30 
23 
17 
13 
5 
17 

2o 13  
13 

I 

+ 0 852 
+ 1229 + 1 223 
+ I 4 2 4  + 0 975 + 0 126 - 0 448 - 1040 - 0671 
+ 1229 
+ 1121 - 1208 

C__ 

24 
25 
28 
29 
24 
18 
22 

- 0 116 - 0910 - 0 655 - 0 337 
+ 0 438 - 0 103 
+ 0 6  2 - 0 175 

14 
18 
15 
16 

+ 1970 
+ 2318 - 0 988 



POSITION Or THE ECLIPTIC FROM THE OB8EBYATIONB OF THE SUN IN 1837 173 

I 

v 
Mea e s f th Su e A R d N P D as lute pol t d fi m the N hc 1 Almanacs t gether w th the coneep d g eirors , 

th E hpt P 1 D s t  

31 D y 

J y 17 

i f b ,  :: 
A p 1  17 

15 Y y  15 
J 1~ 15 
A g t  17 
S pt mb 18 
O t l  14 
N vemb 24 
D rnb 22 - 

Assurn g the e roi 1 Ccl pt c Poltu D etance in be represented by the formula x X COP S n B long tudo f y x S Sun s 
lo g ~ t u d  + we get 

I 

J u a y  17 - 0287 + 04545 x -- 08907 y + z w rn 12 
(I) ]Febuary 13 + 0089 = + 08134 r - 0.816 y + w = 11 

&I ch 14 - 0685 - + 09936 x - 01132 y -I- u = 12 
17 - 1 132 a + 0 8909 x + 0 1542 ?/ + 1 14 
15 - 1034 = + 0 5857 x f 0 810~ j + = 7 

J u  e 15 - 0048 n + 01008 z + 09943 J + su = 12 

July 15 + 0390 c - 03821 x + 09211 J + o = 9 

(III) 1 A g st 1'7 i- 1245 = - 0 BOW r + 0 6868 J + u = 7 
September 18 + 0 827 - - 0 9963 at + 00867 y + w = 10 

Octber 14 -f- 1995 E. - 0 9364 x - 0 3535 -f- z w = 3 
(IY) (N mbrr 11 -- 0 370 - - 0 1720 r - 0 8816 y + e - 2 

De emb 22 - 2 624 = + 0 0046 x - 10000 y + tu = 6 

Altcn g the we ghte ( w )  so as to render the numbers n eacl qnlut r the same and cnrry ng out the m It pl cat nu 

2 583 s f 4 0905 x - 80163 y + 9 

I '  f 0712 = + 65072 x - 4 6528 y 4- 8 - 8 036 = + 19 5401 s - 13 6879 J + 26 
6165 6 + 89424 x - 10188 J + 9 

- 11320 = + 89090 x + 46420 J + 10 

t - 11 604 = + 3 5142 + 4 8630 9 -1 6 - 23 404 = + 13 4912 n: + 19 3480 g + 26 
- 0 480 = + 10680 x + 9 9430 J + 10 
+ 3510 -4 - 34389 x + 8 3169 j + 9 
+ 8722 3 - 56679 x + 41076 9 3. 7 + 20602 =- 1906980 + 1328159 -j- 26 
$ 8 270 -- - 9 9630 + 0 8u70 y + 10 
+ 15 960 3 -- 7 4832 z - 2 8280 g + 8 

3 
- 30 288 a + 0 0562 - 12 0000 + 12 

I -t II + 111 + IV - 27 486 = + 3 7015 i~ - 1 1760 4- 104 % 

(I  + 11) - (111 C IV) -- 35394 -- + 623611 x + 124962 y 
(1 + I )  - ( I  + 111) - 21 682 = f 148587 x -- 664350 y 

1 I 

x e - 0606 p - + 0191 n - 0240 
* 

P D 

- 0 294 + 0 517 - 0 204 + 1146 - 0 203 + 0 565 - 0 110 - 0 58B - 0 347 - 0 743 - 0 050 - 0016 - 0 377 - 0 476 - 0224 + 0172 - 0 171 18 - 0 206 
- 0 335 + 0 132 
- 0410 - 1557 I - 0 326 - 2518 

NOb I E upti P D - 
28 
23 
3 1 
2 9 
22 
25 
24 
17 
26 
16 
9 

14 

- 0 287 
+ 0 089 
- 0685 
-- 1132 - 1934 - 0048 
+ 0 390 
-j- 1246 + 0 827 
+ 1995 - 0 370 
- 2 24 



ff 4a 

Mean err re of the S e A R d N P D hs terpol ted from th N ut c 1 Alma cs t g the1 TP th the co ~ponding r ors 
the Ecl pt c P lar I) t e 

M a n D  y 

Ja  y 17 
F b u a y  14 
MU h 17 
A p 1  14 
M y 17 
Ju a 16 
July 15 
A g ~t 12 
S pt mber 15 
0 tober 15 
N vember 13 
D mb I 17 

Ass m ng the err in Ccl ptlc P 1 1 Distance to be repreee ted by th f rmul z X Cou 8 n s lonptude + J x S n Su s 

lo g tude + we get 

J ary 17 - 0924 = + 0 4 0 6 x  - 08927 y + 9 = 11 
(I) F br ry 14 - 1 769 = + 0 8210 x - 0 6709 y f ru = 13 I ch 17 - 1137 = + 09978 x - 00657 9 + rn - 12 

14 - 0 613 = + 0 9148 x + 0 4043 y + u - 10 
(11) )2'g1 17 - 0 7 7 4  = I- 05614 x 3- 08276 y + nt .=: 11 

J n 15 - 0818 - + 01109 x + 09938 y + z w E 7 
J IY 10 - 0252 0 - 0 3784 x + 0 9266 21 + nr - 10 

(IIn ~t 12 + 1439 = - o 7 ~ 5 1  x + o 6550 y + nt = 4 
S pternber 15 + 1558 = - 0 9901 x + 0 1403 y + z 9v .e 7 

I Oct be 15 + 1384 - - 0 9306 x - 0 3660 + - - 9 
(IV) Novemb r 13 + 1 148 - - 06363 x - 0 71714 y + n, = 4 

De ember 17 + 0 379 = - 0 0880 z - 0 9961 y + n, p= 8 

Alte g tl e we ghta (a) so a8 to lender the ]lumbers n each qulrter the same d car g ng o t tho mulhpl cat on 

- 7 392 = + 3 6048 x - 
I I 7 1416 y t- 8 

- 17 600 - -I- 82100 x - 5 7090 y + 10 - 35 315 = I- 20 7060 x - 13 4418 j + 27 
- 10233 - + 89802 x - 65913 g + 9 
- 8 130 = + 0 1460 x 4- 4 0431) y + 10 

1, {- 
3 

7 740 = f 5 8140 x + 8 2760 y + 10 - 19 596 - + 15 5363 ra -1. 19 2 7 ~ 6  y + 27 
- 5 726 = + 0 7763 x + 0 9666 y + 7 

3276 = - 4 9192 x + 12 0328 y + 13 
111 1; 7195 = - 

3 
3 7755 x + 3 2780 y + 6 + 17 941 - - 17 6066 111 + 16 5735 9 + 27 

+ 14029 = - 89109 x + 12627 g/ + 9 
-F 15224 - 102366 x - 40260 J -j- 11 I 
+ 5 740 - 3 1815 x - 

3 
3 8670 y + 5 + 25 133 f i  - 14 3861 d: - 18 8401 y + 27 , 

+ 4169 - 09680 x - 109571 y + 11 1 
1 + II f 111 + IV -- 11837 - + 43396 m + 35671 y + 108 
(1 + 11) - (111 t- IV) - 9 9 8 5  = + 683230 m + 81003 y 
( + 1 )  - ( I  + 111) - 8527 = + 84782 x - 68 1311 y 

t 
m s -- 1428 y * -- 0 052 e: - 0 051 

A 4 

1 i E l l l t l P D  - -  I 
- 0921 
- 1 760 
- 1 137 - 0613 
- 0 774 - 0818 ' - 0 252 + 1 43.9 
+ 1 6  8 + 1 384 + 1148 + 0 3 9  

Err I N P D  

- 0 194 
+ 0 302 
+ 1066 
3 1578 
+0935 - 0621 
- 0 889 
- 0 489 
+ 0011 - 1086 
- 0 307 
+ 0 230 

E i A R  NOb 1- 
23 
28 
25 
21 
23 
19 
95 
17 
15 
19 
10 
16 

- 0 274 
-0419 
- 0 365 - 0 380 
- 0 602 - 0 296 - 0 277 - 0 422 
-- 0 262 - 0 130 
- 0 379 - 0 284 

23 
25 
24 

2 0 
11 
17 
6 
12 
17 
8 
17 



POGITION OF THE ECLIPTIC FROM THE OBSERVATIONS OF THE SUN IN 1839 173 
F 

" of th A Ff P D aa 1 te P 1 led f m th N ut  d Alm ac together w th the oorrey nd ug err I 
1 

1 the L 1 pt L Pol D st n 

Em I A R  %b I 

A urn ng tho e n Lcl pt c Polar D stance to be rep esented by the form la m x Cos S a s longlt de + y x 6 Sun 
1 ngtude + ve bet 

Jnnunry 17 - 0 038 = + 0 4467 w - 0 8947 y + z w = 11 
(1) I' bru y 15 - 0 124 - + 0 8186 n - 0 5699 y + w = 12 

M r h  17 -- 1290 + 09976 rp - 00698 g + , w = 13 
14 - 1325 + 0 8946 a; + 04470 y + tv = 10 
13 -- 0 149 = 4- 06189 w 4- 0 7856 J f w -  9 

J no 21 -- 0111 .=I + 00151 r p  + 09999 y + w =  5 
18 + 0082 - -- 04208 w + 09072 y + w =  6 
11 + 1 883 .;3 - 0 7412 tu + 0 6713 y + W E  4 

Soptembcr 22 + 3 142 = - 0 9997 a; + 0 0253 y + w =  5 

0 t b  14 + 2907 - - 09383 m - 03458 y -t r ( r =  7 
(IV) I N  vemb r 23 -- 0360 - - 04947 rn - 086Ql y + 2 W -  6 

December - - = - - - - W 

Altermg the ne~ghte ( w )  w aa to rendsr the numbers in eaqh qparter the same a d  c a m g  out the muhpl cat on 

t 

0266 = f 3 1269 PI - 6 2629 y + 7 
I I- 0992 - + 66288 le - 44792 92 + 8 -12868=+187341~-113703yC24 

- 11 610 = t 8 9784 s - 06282 + 9 

-- 1 3 2 0  E + 89450 n: + 44700 y + 10 

I 
- 1 341 - + 5 5701 w + 7 0695 g -I- 9 - 15 146 = + 145906 rr: + 16 5390 y + 24 
-- 0 660 + 0 0755 + 4 9995 Q( f 5 

0 729 = - 3 7872 w + 8 1648 g + 9 
1- 13181 = - 

I 
51884 m + 46991 y f 7 + 3 9 0 4 6 = - 1 6 9 7 3 2 a + 1 3 0 6 6 3 y + 2 4  

+- 25 136 = -- 7 9976 a + 0 2024 g + 8 

+ 37791 = -. 121979 at - 44964 p/ + 13 
I 

- 3860 - - 54417 a - 96601 y t 11 +33941=-176396s-140655y+24  

/ 

1 + 11 + 111 + IT + 44973 = - 12881 s + 4 1795 y f 96 
(I + 11) - (111 + Iv) - 101 001 = + 67 9375 m + 6 1579 y 

(I -I- IV) - (11 -I- 111) - 2827 = + 3 4771 + 55 0311 9 

I! 

1: = - 1483 y - - 0042 - + 0 450 
+ , -  

4 

E m i n N P D  

+ 1188 
+ 1910 
+ 2 724 
4- 1883 
3- 1748 - 0 086 - 0597 - 0 320 
-t- 0321 + 1277 - 0 805 

_C_ 

2 1 
24 
23 
17 
16 
8 
8 
6 
9 
13 
12 
17 

J n  ry 17 
J' 16 

M h 17 
A P  1 14 
M Y  13 
J 2 1 i IY 18 

b fit 11 
S ptemb 22 
O t b e l  14 
Novamb 23 
D mb - 

NOb' - 
24 
26 
29 
22 
22 
16 
21 
13 
14 
17 
13 - 

- 0 453 - 0389 -- 0 637 - 0 562 - 0 496 - 0 247 - 0 266 
- 0 496 
- 0 477 - 0 308 - 0 148 - 0 366 

EX i n ~ d p t i p ~  

-- 0 038 - 0 124 -- 1290 - 1325 - 0 149 - 0 111 
+ 0081 
+ 1883 
+ 3 142 + 2 907 - 0 350 - 



Altar g the rn ghte (w) 00 a0 to rend r the ambe ea h qua ter the same d c a r q  g out the mulhpl t 

f 
Mean e 0 of the Sun 0 A R and N P D aa terpolated f om the Na t a1 Alm am t g ther w th the co 1 spmd ng rror 

n the Ecl pt c P lar D t ce 1 H m D y  

J l.y 17 
Fb y 14 
Marh 17 
A p 1  14 

17 Y y  16 
J 1~ 15 
A g st 12 
0 ptemb r 15 
0 tob 15 
N vembe 13 
D mb 17 

Aseum ng the e o Ecl ph P 1 1 D stance to be rep ese ted by the f rm la r X C 8 n s 1 etude + J x 0 n gun e 

1 g t u d e +  wegt  

J y 17 - 0 9 2 4  + 04506 x - 0 8 9 2 7  y + 0 - 11 
(I) F b  y 14 - 1769 = + 08210 x - 05709 y + m - 13 

! M r h  17 - i la7 = + 0 9978 z - o 0657 J + - 12 
14 - 0 613 e= + 0 9146 x + 0 4043 y + 

( )zl - 10 
I 7  - 0 7 7 4  = + 05614 x + 0 8 2 7 6 y  + 0 0 -  11 

J 15 - 0 818 - + 0 1109 x + 0 9038 y + w - 7 

! iJ lY 

15 - 0252 = - O 3784 x f 0 9256 g/ + - 10 
(111) A g e t  12 + 1439 - -- 0 7651 rr + 0 6556 y + rr, - 4 

S ptember 16 + 1558 - -- 0 9901 s + 0 1403 y + m - 7 
15 + 1384 - - 0 9306 x - 03660 p + w =a 9 
13 + 1148 - -- 06363 r - 07714 g + la - 4 

December 17 + 0379 - - 00880 z -- 08961 y + m = 8 

L i  
23 
25 
24 
10 
20 
11 
17 
6 
12 
17 
8 

17 

Err i A I L  

-- 0274 
- 0 4 1 9  - 0 355 - 0 380 - 0 602 - 0 296 - 0 277 - 0 422 
-- 0 262 - 0 430 - 0 379 
-- 0284 

Rr I N P D  

- 0 194 
+ 0 302 
+ 1066 + 1578 + 0 935 
-- 0621 - 0 889 - 0 489 
+ 0011 - 1086 - 0 307 + 0230 

9 Em i E l i p t l  P D I 
28 
25 
21 
23 
10 
26 
17 
15 
19 
10 
16 

- o 9a4 
- 1760 - 1137 - 0613 - 0 774 - 0818 - 0 262 
+ 14% + 1650 + 1384 + 1148 + 0 3 9  



4 

M n 8 f th 8 A R and N P D ai nt rp 1 ted fr rn the N uhcd Alman c @ether with the correspo d g enorn 
th E 1 phc P 1 D stance 

M D, I a l A n  

Aesum~ng the o E 1 ptlc Polar Dletance to be epresent d by the formula ar x Cos SUI e longtuds + y x 8 n Sun 8 
1 gtude + we get 

J nua y 17 - 0 038 - + 0 4467 ?c - 0 8947 g + w = 11 
(I)  )l?b y 16 - 0124 - + 08286 rn -- 06699 y + w = 12 

M ~ c h  17 - 1290 - + 09976 -- 00698 y + w = 13 
14 - 1325 51 + 08946 m + 04470 j + w - 10 
13 -- 0 149 - + 06189 ar f 07855 J + t = 9  

J ano 21 -- 0111 - 4- 00151 0 + 09999 y + IL t u -  5 
18 + 0081 -- 04208 0 + 09072 y + W =  6 
11 + 1883 51 -- 0 7412 m + 0 6713 j + ep 4 

s ~ t o r n b ~ r  22 + 3142 a - 09997 w + 00253 J + w -  5 
Oat be 14 + 2907 - -- 09383 0 - 03458 y I w 7 

23 -- 0 3 ~ 0  P -- 0 4947 0 - 0 8691 y 4- r w -  6 
Docember - - er - - - - 5(1 

Albmg the we gl b {to) no u to render the numben m e a ~ h  quartor the 8 d cWW out the mulb~hoat on 

I 

0266 -a 4- 3 1269 m -- 62629 y + 
0 902 - + 6 6288 - 4 4793 p, + 8 - 12 868 = + 18 7341 # -- 11 3703 4- 24 ' ' I  - 11610 E + 89784 0 - 06282 g + 8 r 

- I3250 = + 89460 a; + 44700 y + 10 
-- 1341 - + 56701 nr + 7069 y + Q - 1 5 1 4 8 = + 1 4 5 9 0 6 ~ + 1 6 5 3 9 0 y t 2 4  
-- 0 665 = + 0 0756 a: + 4 9096 y + 5 

0 729 - - 3 7872 + 8 1648 Y + 
+ 13181 - - 51884 at + 46991 g f 7 g +39046=--169732m+130669y+24 'I + 25 136 t. -- 7 Q976 P: + 0 2024 y + 8 

+ 37 791 ce - 12 1979 at -r 4 4Q64 y + 13 - 3 860 - 5 4417 PI - 9 6601 y f 11 + 33 941 r: - 17 6396 w -- 14 0655 + 24 

/I 

I + Ir + nr + rv 
3 

+ 44973 r - 12881 m + 4 1796 y + 96 z 
(I -k 11) - (III + IV) - 101 001 3 + 67 9375 ar + 6 1670 y 
(I + IV) - (n + 111) - 2 827 r + 34771 m + 55 0311 # 

I f  /I 
p = - 1483 jl m - 0042 e + 0460 

+ ,- . 4 

k f  
-,. 

2 1 
24 
23 
17 
16 
8 
8 
6 
9 

13 
12 
17 

J n r y  17 
F b  ry 16 
Mach 17 

14 
13 

J a 21 
J b 18 
A g st 11 
8 ptemb 22 
0 tob 14 
N vemb r 23 
D c m b  - 

- 0463 - 0 389 -- 0 637 - 0 562 -- 0 490 - 0 247 - 0 266 - 0 496 - 0 477 - 0 308 - 0 148 - 0 366 

1 h l * D  

+ 1188 
-I 1 910 
=+ 2 724 + 1883 + 1748 - 0 086 -- 0 597 - 0 320 
+ 0321 
t. 1277 - 0 805 

. - 

- 
24 
26 
20 
22 
22 
15 
21 

14 
l3 

17 
13 - 

N o b f E c m U ~ d p t b P D  

- 0 038 - 0 124 - 1200 - 1325 - 0 149 
-- 0111 
+ 0081 + 1883 
+ 8 142 + 2907 - 0 350 - 



176 POSITION OF THE ECLIPTIC FEOU THE OBSERVATIONS OF THE SUN IN 1840 
3 i 

M an a r B f th S A R d N P D a0 terp lated fr m th N ut c 1 Alman c t geth w th the c rrespondmg. err ra 
n the E 1pt c P la D stance 

3 ary 19 
E b ary 18 
M h 16 
Apnl 12 
M y 19 
3 n 14 

15 
k 14 
S p t m b e r 2 0  
0 t be 15 
N vember 20 
D mber 13 

I ptude + we get 

I 
AAB m g the enor n E hpt c P lar D stance t be repr sent d by the fbrmula z x COB 8 s 1 g t de + 9 x s 8 

I 

January 19 + 0633 - + 04743 m - 08803 y + a W =  9 
(1) F Li ry 16 - 1393 = + 0 8368 r - 0 5490 y + - 13 

March 16 - 2538 = + 0 9973 1: - 00738 8 + ro 14 
32 - 1866 = + 0 9245 m -t 0 3811 y -6 W =  7 
19 3. 0111 = + 05260 m + 0 8 5 0 5 ~  f W =  8 

June 14 + 0684 = f 01193 i- 09929 y + w =  5 
15 f 0 184 5 - 0 3864 a + 0 9223 p + W =  3 
14 + 3056 - - 0 7821 0 + 06232 y + W =  1 

!3 ptember 20 4- 2 250 4 - 0 9989 a: + 0 0468 y + l a =  3 
Oct ber 15 + 2 623 = - 0 9274 B - 0 3741 y + w -  8 

(IV) i N  vember 21 + LO17 - - 05292 t~ -- 0 8186 y + I r a =  2 
December 13 + 0720 = - 0 1498 m - 09887 y + w =  3 

Altemg the we ghts ( w )  eo as to e der the ~umbere m ea h q arter the same and a ry g t the mult pl cat on 

+ 3 165 = + 23'716 a; - 4 4015 y + S - 9751 = + 58606 - 38430 + 7 - 2 6 8 9 0 = = + 1 6 2 0 0 5 ~ -  8834gy+20  
-- 20 304 + 79784 n; - 05904 y + 8 
- 13062 .= + 64715 ffi + 26677 y + 7 

3 
+ 0888 F + 42080 t~ + 68040 9 + 8 - 8 7 5 4 = + 1 1 2 7 6 0 t ~ + 1 4 4 3 6 2 ~ + 2 0  
+ 3 420 = + 0 5965 s + 4 9645 g + 5 

1656 c= - 3 4776 s + 8 3007 9 + 9 
+ 6112 = - 16642 i~ + 12464 y + 2 +28018=-140319~+ 9 9 $ 8 3 y + 2 0  
+ 20 250 = - 89901 a; + 04212 y + 9 
+ 31476 = - 111288 1; - 44892 y + 12 
+ 3 231 0 - 1 5876 a: - 2 5455 3 + 3 + 38 307 .= - 13 4654 s -- 11 9782 9 + 20 
+ 3 600 e - 0 7490 1: - 4 9435 y + 5 z 

I + I1 f 111 + IV + 30681 - -- 0 0208 d; + 36914 y + 80 
(I + XI) - (I11 + IV) - 101969 a + 549738 a: + 76112 y 
(1 t IV) + (I1 + 111) - 7 847 - + 5 4210 x - 452176 y 

m = - 1848 y ns - 0051 z = + 0384 

* 

2 1 
25 
28 
10 
12 
6 
3 
1 
4 

13 
2 
4 

- 0 434 - 0 504 - 0 463 - 0 299 - 0211 
- 0 255 - 0 233 - 0 570 
-0318 - 0 395 - 0475 
- 0 560 

4- 1906 
+ 1193 + 0236 - 0 233 
+ 0 793 + 0 869 - 0 357 
+ 0 422 + 0384 

15 
26 
29 
22 
27 
19 
18 
18 

. 17 

+ 0633 - 1393 - 2 638 -- 1866 
+ 0 111 + 0.684 + 0184 + 3 056 
-I- 2250 + 0 469 19 - 0 435 

+ 0 228 

+ 2623 + 1077 + 0 720 



POSITION OF THE ECLIPTIC FROM THE OB8ERTATIONS OF THE SUN IN 1841 177 
+. * 

Me rr r f th S A R nd N F D e terp 1 t d f m th N t ~ c  1 Alman t getherw th the co esp d g erro a 
th Ccl pt P lar D tan e 

M DY 

J arY 
F b  ary 
M h  
Apnl 
M Y  
J 
J ly 
A g st  
S pternbe 
O t b  
N mber 
D mber 

A m g the erro n Ccl pt Polar Dlstance to be represented by tl e fo mula x x C s 8 n s long tude + y x S 8 n s 
1 g ~ t  de I- w get 

J n u n r y  16 - 1011 = + 04229 ra - 09062 y + w = =  7 
(I) )Feb ry 13 - 1015 - + 08136 1 - 05811 y t- w -  9 

M k  13 - 2 435 = + 0 9915 cp - 0 1299 y + a =  4 

15 - 1800 - + 0 9054 ra + 0 4245 jj + U =  7 
21 - 0227 = F- 06002 a + 08859 J + W -  6 

June 13 + 0536 4 + 01392 s I- 09903 y f W =  9 
- -C- -- -- - 

(111) August 17 - 1641 = - 0 8100 s f 0 5864 y + = 3 
September 15 - 1712 P: - 09908 m + 01357 g + 1''' w =  7 

I October 17 - 0 809 - - 0 9156 a - 04022 J + w =  1 
(IV) November 19 + 0 398 rn - 0 5473 - 0 8369 y + z c r -  3 

December I0 -1- 0 021 -- 0 2050 ra - 0 9786 y + e: 2 

Alter ng tho we ghts ( w )  BO ae to render the numbers n ea h qua ter the aame and cmying out the mult p1 oat on 

-- 5055 m + 21145 - 46310 g + 5 
- 7 105 pr + 5 6082 n: - 4 0698 y + 7 -- 19 485 = -1- 10 7842 s -- 8 9905 y $ 16 

7 305 - + 2 9745 cu - 0 3897 y + 3 

9 000 ae I- 4 5270 m + 2 1228 y + 6 
0 908 = + 2 0008 m $ 3 4636 y + 4 6691- + 736301 + 1IdllSj + 16 

+ 3216 = + 00352 m + 69418 y + 8 
.LI - - 

111 {- 8 2 0  = - 40500 I + 18320 y + u - - 2 6 3 2 6 t - - 1 3 9 5 8 0 a t  4 2 8 8 0 y + 1 5  - 1 - 17 120 = - 99080 a: + 13670 y + 30 
-- 2 427 =a -- 2 7468 - 12066 + 3 
+ 2786 en - 38311 a: - 68583 4- 7 + 04G4E-76074~2:119579y+J5 
+ 0 106 P - 10296 ra - 4 8930 y + 0 3 
I + 11 3- III + Iv -- 51 018 - 34182 m - 61315 & + 60 
(I + 11) - (111 + W) - 1296 = + 39 7126 cr: + 10 2063 y 
(1 + IV) - (11 + 111) + 13016 = i- 9 7718 s - 36 7653 y 

a: P + 0055 9 = - 0339 = - 0 876 

- 
11 
14 
5 

10 
8 

18 - 
4 

12 
1 
3 
3 

En 1 A B 

- 0514 - 0 463 
- 0584 - 0 400 
- 0 157 - 0 098 - 
+ 0 140 - 0 059 - 0100 - 0273 -- 0 320 

E inN P D 

-t 0294 
+ 1258 + 0984 
+ 0 392 + 0248 + 0621 - 0 822 
- 1021 -- 2 243 
-- 1461 -- 0 509 - 0 377 

22 
25 
27 
22 
2 1 
19 
19 
14 
19 
8 
17 
16 

Erm i E lipti P D 

- 1011 - 1015 
- 2 435 
- 1800 - 0 227 
+ 0 536 - - 1641 - 1712 - 0 809 
+ 0 398 + 0 021 



b 

+ 

Me b e t  ore f th S e A R d N P D s terp 1 ted f om the Naut cal Alm nac t g th r mth th c respo d g errors 
m the E lpt l  P lar D t c 

~n l n ~ u p t  P D  

- - 
i- 2 084 
+ 2 657 
-t- 0 036 
+ 0 721 
+ 0 226 
- 2310 
+ 1283 
+ 0 443 
- 0 307 - 0413 

Ass m g the rr r m E hphc P lar D stance to be ep esented by th f rmula o; x Coe S long t de f y Y S S e 
1 np t  de + w g t 

J ary - - e3 - - - 
(I) Fbrary - - = - - - I Much 22 + 2084 = + 09998 la + 00215 y + u r -  2 

(11) 1:; 17 + 2657 a + 08924 0 + 04511 y + w =  6 
16 + 0036 e + 05745 a; + 08185 y + w = 10 

June 18 + 0721 - + 00602 tv + 09982 g + w e  5 

fly 18 + 0226 = - 0 3947 a +- 0 9188 + = 5 
(111) A g u s t  8 - 2310 = - 07102 m + 07040 y + W =  1 

S ptember 21 + 1283 = - 0 9993 a; 3. 0 0378 y + W E  2 

I 0 t b r 16 3- 0443 e: - 0 9239 5 - 0 3827 y + W E  7 
(IV) November 20 - 0307 = - 05363 ro - 08440 g + w e  3 

December 17 - 0413 E: - 0 0872 a; - 0 9962 y + w -  9 

Alter g the w ghts f w )  so os to lender the n mbe~s 1n each quart L the sane and carry g out the mult pl cat 

3 + 24768 = + 119976 m + 02580 y + 12 z ) +  24768 - + 119916 a + 02680 p + 11 
+ 10 628 fe; + 3 5696 s f 18044 y + 4 

I1 t + 0180 = + 28725 at + 40925 y -t- 5 -tia971-+ 6 6 2 ~ 7 ~ + 8 a g 1 5 y + i 2  
+ 2 163 = + 0 1806 a; + 2 9946 y + 3 

1582 - 2 7629 1; + 6 4316 g + 
1 1620 - - 14204 m + 14080 p/ t- + 0 811 E= - 7 1812 s + 7 9530 y + 12 

1 
+ 3849 = - 28979 a: + 0 1134 y + 3 
+ 1772 - 3 6956 m - 15308 y + 4 

IV 1- 0614 e: - 1 0726 m - 1 6880 + 2 - 1 320 = - 5 2914 11; - 9 1960 y + 12 
-- 2478 = - 0 5232 m - 5 9772 gl $- 6 3 
I + I1 + 111 + IV f 37 230 E + 6 1477 m + 79065 y + 48 
(I + 11) - (111 4- IV) -f- 38248 - + 31 0929 a: + 103925 9 
(I + IV) - (I1 4- III) + Q 666 == + 7 2647 at - 25 7825 y 

r = + 1238 y = -- 0025 = + 0621 

f 

2 2 
27 
28 
29 
24 
16 
15 
l4 

16 l4 
14 
20 

~ r r  ~ N P D  

+ 0 705 + 1944 
-t 1991 
+ 2 312 + 0 765 
+ 0 717 + 0132 - 1662 
- 0 489 - 0 052 - 0 480 
- 0 608 

hob - 
- - 

2 
7 

16 
8 
7 
1 
2 
12 
4 
15 

n D J  1 zn ~ A R  

J U I . ~  - 
F b  tuy - 
Mar h 22 
Ap 1 17 

16 ? 18 
J Iy 16 
A g u t  8 
8 pt mber 21 
0 t be 16 
N vernber 20 

s 1 D cemb 17 

- - 
$ 0 040 
-1- 0 094 - 0 205 
+ 0012 - 0041 + 0 170 
-- ,0 290 - 0089 - 0 050 - 0 179 



POSITION OF THE E~LIPTIC FROM THE OBSEBYATIONS OF THE SUN IN 1843 1'79 

Altsnng the weight8 (w) 80 aa to render the numbera n mh q th s m d carrylng out the m It pl cab 

b 
Me f th $ A R d N P D s tarrp 1 t d fr m th N h 1 Alman c t g th r w th the corre p d g nora 

th E l p t c P l  D tn 

--  
* 

As m g the e o Ccl pt c P 1 D atanc to  be rep es nted by the f m 1 z x C e S n a 1 g tude + g % 8 n Sun 8 

1 pt de t z v bet 
I 

y 18 + 0964 - + 04633 z -- 08862 y + L D -  6 
(I) b y 14 + 1721 = + 08190 - 05738 y + i w = 10 

M r h  16 + 1 366 - + 0 9946 x - 0 1034 y + 1 0 -  5 

20 + 3312 er + 08701 x + 04929 y + - 3 
17 + 1 4 4 1  = + 05640 x + 08258 g + ( P =  7 

J e 14 + 1711 + 01306 x + 00114 y + w e  8 

- d - - - - = - - - 
5 pt mb r 16 -+ 1317  s - 09919 x + 01268 y + s o -  2 

October 18 - 0581 u - 09118 z - 04107 y + t o =  4 
NO mtor 18 $ 0208 a - 05690 x - 08223 y + W =  7 
D~cethber 21 -- 0 003 E - 0 0206 x -- 0 9998 y + w e  7 

M m D y  

J y 18 
F b  y 14 
M 1 15 
Ap 1 20 

17 Y y  14 
J ly - 
A b  t - 
5 1 tember 16 
0 6 1  b 18 
N omb 18 
Il m1 21 

L 

&? in N P D 

+ 1249 
+ 2 002 
+ 1474 
+ 3042 
+ 2 256 
+ 1663 
+ 0 680 
+ 0 197 
+ 1014 
+- 0 043 
+ 0 467 
+ 0 002 

* L A R 

- 0094 
- 0 OJ4 
i- 0002 
+ 0 090 - 0 221 
+ 0 065 - 

- 
- 0 065 + 0114 + 0072 + 0046 

-- 
10 
17 
6 
5 

11 
10 - - 
2 
6 

11 
11 

:b 
-- 

18 
26 
25 
25 
24 
24 
17 
18 
18 
18 

En h Ecliptl P D 

+ 0 964 + 1721 
+ 1366 + 3 312 
+ 1441 
+ 1711 - - 
+ 1317 
- 0581 

19 + 0 208 
18 1 - 0003 



I 8 0  POSITION OF rnz ECLIPTIC FBOY THE OBBEBVATIONB OF THE 8UN IN 1844 

uean rr ra be em A R d N P D ps terp lot d f om the Nautac 1 Alm a t g the w th th c re pond g erlora 

n theEclpt P 1 D ta 

a I PII~U r~ 

+ 0506 + 2 132 + 1844 + 2 164 + 0781 -1 - + 0 0 688 623 

+ 1019 - 0 600 - 0 469 + o 699 - 0 122 

h e u r n  ng the em n E Lpt f 1 r D ehnce to be rep eeent d by th fo m 1 z X COB sun 8 10 t$ t de !- J x 8 n 
lonpt de + we get 

J n y I6 + 0605 = + 04271 m - 08042 y + t w - 11 
(I) IF b 17 + 1131 -. + 0 8466 r - 0 6338 y + or, P 11 

March 16 + 1844 = + 0 9973 m - 0 0735 y + tb - 13 
18 + 2154 - + 08805 P; + 04741 g + w rr 11 
16 + 0781 - + 05676 m + 08233 g + w IS 10 

J e 16 + 0588 + 01028 m + 00947 y + m -  8 
16 - 0623 - - 03872 x + 09220 J + = 6 

(m) a g  t 11 + 1019 - - 0 7601 m + 0 0613 y + - 6 
8 pt mber 18 - 0 690 - - 0 9968 m + 0 0802 y t- I J  rn = 11 
0 t b r 21 - 0469 P -- 08831 at - 04692 y + w e  8 

(IV) )N tub 18 + 0 689 - - 0 6434 o - 11 8381 y + a - 10 
D mbr 8 - 0122 - - 09363 0 - 09717 y + W =  4 

Alt g the w ghta ( 3 eo e to render the mbers ea 1 q t r the same d c rrj g ut tl e m lt pl at on 

I + 3 535 e. + 2 9897 - 6 3294 y + 7 + 17066 - + 67648 s - + 35 343 =: + 17 7329 a: - 11 1886 y + 23 
+ 14752 - + 70784 m - 0 6880 JV + 8 

+ 17 233 = + 7 0440 o + 3 7924 y + 
4- 6248 = + 45408 r + +27596=+ 123044m+173421~+23 
+ 4116 - + 07196 m + 

3 738 = - 2 3232 + 6 5320 y + 6 
111 i; 6111 - - 4 5008 x + 3 9678 y + 6 - 5 214 - - 17 7886 o + 10 3820 y f 23 - 7690 - 109648 + 08822 y + 11 

3 762 = - 70448 8 - 3 7536 y + 8 
3 

5 4340 a - 8 3950 y + 10 + 1 628 = - 13 6603 m - 17 0071 y + 23 
0610 - - 11815 z - 48585 y + 5 

I + II + 111 + IV + 59363 - - 14116 - 04716 y + 92 
+ - ( 1  + 1 )  + 66 625 - + 61 4862 z + 12 7786 y 

1 - 1 UI) + 14 589 - + 9 5668 - 65 glg8 y 
I 

z + 1096 - 0074 51 + 0662 

Ilr 

*&, 
22 
24 
30 
29 
24 

2 17 1 
92 
a4 
18 
a2 
12 

%b I 

23 
20 
24 
18 
16 

16 10 
8 
a0 
15 
18 
7 

h b P  

+ 0012 
+0046 
+ 0 057 
+ 0 083 
i- 0 010 

+0113 + 0 055 - 0036 
+ 0 181 
+ 0 155 - o 033 
+ 0164 

- 
~ r r  1 N P D  

+ 0 483 
+ 2 026 
+ 1639 + 1839 
+ 0 770 
- + 0518 0 604 
+ 0903 
+ 0421 
$1 0 372 
+ 050s 
+ 0108 

ue~nD y 

J u y  16 
Fbrury 17 
M h 16 
Apnl 18 

16 

M y  J J IY e 15 15 
A g u t  11 
8 pt mb r 18 
O t b  21 
N v mb 19 
D mb 8 
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181 
rr 

"+ 
a f t h e S n a *  R m d N P D u  trpltadfomthaNut IA1m.n t g e h n t h ~ h ~  rrelp d gr, 

th C l l t  P 1 rDletan 
- -- 

*~nulnl 6 tl e rro Eol ptlc Polar Di tano t be rep eee ted by the formula, z x C s Sun s 1 ng t de + J x 8 Su 
1 gtud + w e p t  

Jnuary 10 - 0263 - + 04868 P: -- 08736 y + w = 12 
(I) ) l . b m  y 11 + 1489 = + 08361 s - 06485 g + ro = 13 

Mrl 16 + 2313 - + 09970 P: - 09776 y + s rn - 13 
16 1437 pe + 08979 z + 04402 y + tt) = lo 
19 + 0164 - + 05262 x + 08503 y + w = 11 

J l e  13 + 0289 rn + 01386 x + 09903 g + w = 10 
1~ - 1030 - - 0 3835 z + 0 9235 p + w = 10 

t 16 - 2118 = - 08004 x + 05005 y + 2 to = Q 

1 t ~ m l a r  18 - 2 072 - - 0 9064 a + 0 0843 y + m = 10 

I 
Ootot 17 - 1 7  8 - - 0 9153 x - 0 4038 y + W E  0 

(IV) h o ~  mb 10 -t- 0 178 - -- 0 6046 x -- 0 7965 # + w - 10 
D c e l t r  10 -- 2448 = - 01178 x - 09930 y + m a  5 

AItci ng the we gl tb ( O )  60 aa to render the nambus n 4a b quartar the 6 me nd oa ymg t th rnulhpl cat o 

- 2 (' 0 = 1 4 8660 x - 8 7360 p + 10 
I- 16379 - i 01971 z - 6 033 y + 11 t 39 202 = 1- 25 0301 a - 1 6231 J + 32 
1. 2 413 - k 100670 x - 0836 y + 11 

1 18081 - k 118727 x + 57226 y + 13 

I 
1 40 - 3 2020 x f- 8 5030 y + 10 + 22 822 = + 18 1821 ra + 23 1383 gt + 32 

t. 2 C O l  - + 12174 a + $0127 y + 9 

11 330 m - 42186 z + 101685 y + 11 
111 I- 21 180 - - BOOM r + 59060 gt + 10 -55302 ---13182P + l70808g + 31 

- 22702 = - 100604 x + 09273 9 -t- 11 

- 228 4 - - 118089 x - 52364 y + 13 
- 2314 ~r - 7898 1~ - 103545 g( + 13 --39856~-204655s-21548Dy-I-32 
- 1 1  688 i.3 - O 7068 z - J 9680 # + 6 

I + II t nr + rv - 33134 - - 04362 o + 30471 g + 128 
(1 + 1 )  - ( I  + 1 )  + 157 182 - + 868806 . + 119833 11 
(1 1 )  - ( + In) + 31826 - + 05654 O -773911 V 

I 

0 + 183 y - 4 0184 2 ~3 - 0.248 

+ 

M anD I. 

J y 19 - 0 038 

' 
23 

+ 0 182 23 
35 
3 1 
21 
17 
18 
14 
17 
18 
20 
10 

Ap 1 16 
M Y  19 
J 13 

16 
t 1, 
S pt rnber 18 
O t l  17 
h b 15 
ncml 15 

+ 0 172 + 0004 
+ 0308 
+ 0 170 
+ 0 246 + 0224 
+ 0 133 - 0059 - o 033 

b .Up I D  

- 0 262 

1 1 X . D  lef 

+ 1489 + 2 313 + 1437 
+ 0 154 + 0289 - 1030 
- 2 118 - 2 072 - 17 8 
+ 0 178 - 2 448 

- 0 156 
+ 0620 + 0 323 + 0553 + 0 154 + 0030 - 0 662 

- 
24 
26 
25 
30 
26 
22 
26 - 1000 - 0 808 - 1110 

-- 0 035 - 2 477 11 
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F J 

M ofth S A R  d N P D a  t p l t d f  ruth N t c 1 A l m  t g t h  w t l  th c e p o d  g e r  0 

tl E l p t  P 1 D t 

Assum g the e m  C 1 phc P 1ar Dutaac to be r prese t d by the f la r X Coe B e long t d + J X 8 II s u n  
lo g t  d s + z  w e p t  

J y 17 - 0544 - + 04614 - 08923 y + w - l l  
F b  y 15 - 0052 + 08315 a - 0 5 5 6  y + w = 11 

10 + 0244 = + 09967 m - 0 0817 y + w - 14 
16 + 1086 ~3 + 09072 m + 04208 y + w - 12 
15 + 0 782 - f 05878 m + 0 8090 y + tp - 11 

J n 14 - 0240 - + 0 1262 4: + 0 9920 y + z w -  7 

16 - 1403 - - 0 3797 m + 0 9251 y + tom 7 
18 -- 2163 - - 08178 ra + 05765 y + a -  6 

19 pternbe 17 - 1524 - - 0 9944 UI + 0 1064 y + r a -  5 
Otb 18 - 0 061 - - 09100 0 -- 0 4147 8 + t a p  8 

( I V ) { N r m b e  9 + 0866 - - 06881 a - 01110 y + m -  4 
D ember 15 + 1717 - - 01224 0 - 09925 y + w -  2 

Ute1 g the we ghte (m) so aa 1 render tl e mbels each q arte the earn d c q g o t the mult pl t 

I 

4352 = + 38112 m - 71384 y + 8 - 0416 = + 66520 a - 4 4448 y + 8 - 2 572 = + 19233 n: - 12 3185 y 1 2 
f 2196 - + 89703 0 - 07353 # k 9 
+ 10 850 e= + 90720 w I- 42080 + 10 
+ 7 038 3 4- 52902 ra + 7 2810 y + 9 + 18 448 = + 16 1194 o 1 1 4410 y I- 25 - 1440 = + 07572 m + 9 2 0 9  + 6 
- 12 627 = - 34173 a: + 83259 y + 9 - 17304 = - 6 6424 G + 4 6040 y + 8 - 42 123 - - 17 9149 + 13 7731 J t 26 - 12 182 = - 79552 m t 08432 g + 8 z 
- 13454 - 127400 a, --. 5 6058 J + 14 
-k 5992 = - 48187 - 6 0702 + 7 - 0 694 - - 18 0463 a - 14 8560 y t 2 

3 
-I- 6868 -- - 04896 rc - 3 9700 y + 4 

1 $- n + ~ r r  + IV - 28841 sc - 1 6083 x I- 4 0406 Y + 100 
(1 + 11) - 1 + 1 -t- 56 503 - + 70 3141 z + 6 2044 9 
(1 i- IV) - (I1 + 111) + 21 509 a + 3 9827 r --. 583876 y 

X - + 0854 y m - 0329 p - - 0262 

b A 

N O b f  
- a  

24 
22 
28 
30 
as 
23 
1s 
22 
16 
17 
10 
3 

I t R t L l l p  P D  

- 0 644 - 0 052 
+ 0244 
+ 1 086 
+ 0782 - 0240 
- 1 403 - 2 183 - 1 ~ 2 4  - 0 961 + 0 8  6 + 1717 - 

M anD p 

J y 17 
F b  
7.f I ' :66 
Ap 11 16 

1 b :\* 
J 1~ 3 5 
A t 18 
El pt mbe 17 
O t b  18 
N mbe 9 
D mb 16 

N O b f  

20 
22 
28 
21 
21 
11 
10 
9 
8 

14 
8 
6 

B R I A R  

+ 0 120 - 0 063 
+ 0 008 
+ 0046 
+ 0176 + 0 300 + 0354 
+ 0 160 
- 0062 
+ 0 014 - 0 022 
+ 0 030 

I k i N P D  

-- 0885 
+ 0277 + 02U8 
-I- 0 898 + 0170 - 0472 - 0611 
-- 1616 - 2 059 - 0 952 
-I- 0 800 + 1743 



+. 
If ' A P D nk P d f om th N ut 1 Almanac t g th r a lh the orreep d lh Z 11' 1 1  D t 

- -  

-. - 
y 15 - 0210 20 + 0352 20 - 0 174 

- 
An b tl 01 or n Col pt c P 1 r D stance to be rep aeented by th f rmul 0 X Coe S e 1 g t de + y x IS S n 

1 b t  le  3.2 vegot 

16 - 0 174 - + 04167 nt - 09095 y + w L=l 10 
(1) { k b u& 16 + 1 197 - + 0 8388 a - 0 6444 y + s o -  6 

&la dl 16 + 1320 E + 00963 m -- 00857 y + t - 11 
10 + 1692 - + 09016 m + 04326 y + u r n  9 
1b $ 0 842 - + 05774 0 + 0 8166 j + W E  9 

J ~ n e  11 + OQQS - + 01794 0 + 09838 y + = 4 
16 - 1017 - -- 03916 P: + 09202 y + = 5 

t 17 -- 0 418 - - 0 8050 m + O 5920 y + W -  4 
Scl tcmbel 14 - 1570 6 - 0 3817 m + 0 1599 y + r o e  3 

O~to t  r 1 + 1 006 u - 0 9317 0 - 0 3632 y + 0 d 
(IT) )Nvo ibor  13 t- 1016 - - 06388 0 - 07694 y + - 3 

DLC tnb 1 17 + 1306 - - OOgl2 m - 09958 y + u e  3 

hltcinlb (1 0 weiblitr f w )  u, a to reader tho numbera i onoh q Bune and QiW"W3 out the multpl C bo 

- 1218 - + 29099 -- 0366 y + 7 
1 4 788 a + 3 3562 . - 2 1776 y + 4 r + 14 202 = + 14 2355 w -- 9 2297 3 + 18 

I 10 632 3 j- 7 9704 f f i  -- 0 6856 y + 8 

I- 13 30 - k 72128 m $ 34608 1/ + 8 

3 
1 0 736 - + 4 6192 m + 6 5320 g + 8 t 23 266 = + 12 3702 a + 12 0442 + 19 
+ 2 9 0 1 -  + 0 3 0 % ~  + 2 9 5 1 4 # +  3 

- 7 118 - - 2740 ffi  + 64414 y + 7 

3 
- 2508 I.. - 48354 + 36520 y + 6 -lg047=--134985rb+109528y+lg - 0 420 - - 9226 m + 09594 y + 6 

+ 9064 p3 1 8 3 8 3  o - 32688 Y + 9 

3 
10 22 - - 3 la40 nr - 3 8470 y + 5 + 28 804 = - 12 0363 a - 12 0048 y + 19 

c g 2 - - 04560 a - 497go # + 5 

I + Ir + 111 + IV + 47226 r + 10719 m f 2 5725 y + 76 z 

(I 4 11) - (I* + IVI + 27 711 = 4= 62 1396 a f 4 8565 y 

(I 4- IV) - (11 + 111) + 38 787 a f 3 3285 0 - 45 2216 y 1 
I N 

= i 0607 y = -- 0813 - $. 0640 

b 
J 

I ' I  
N h y  :: 
A 1 1  16 
M Y  1[1 
J 11  
July 16 

0 i b  15 
N o bo 13 
D 1 17 

- 0 037 
+ 0 0 1 5  
+ 0 062 + 0179 
-t 0 302 + 0 330 - 0110 + 0212 
-- 0 009 - 0 040 
+ 0104 

13 
20 
18 
16 
6 
8 
6 
4 
8 
4 
5 

+ 2470 + 1349 + 1468 + 0 252 
+ 0 677 - 0 275 
- 1003 - 0 360 
+ 1032 
+ 1963 
+ 1065 

15 
24 
20 
20 
14 
15 
15 
13 

+ 1197 + 1 3 9  

+ 0 842 
+ 1692 

+ 0 998 - 1017 - 0418 - 1670 
+ 1006 

11 
6 + 1905 
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I 

J 

-+ 

C 11 hn th ve 1 v lu f m j and t  as f llows 

J E I E q I  

- 1 205 - 0 223 
+ 0 730 - 0 071 
- 0 410 - 0 174 

1831 
1832 
1833 

-133 - 0 44 
-083 

- - -  - - - 

1834 
1835 
1836 
1837 
1838 
1839 
1840 
1811 
184 
1843 
1844 
1840 
1848 
1847 

-081 
+ 0 92 
- 0  93 

n Tanst1  
- 1 8 4  
-0693 
-080% - 1428 
- 1483 - 1 848 
+ 0 036 
+ 1238 
+ U 433 
+I096 
+ 18'3 
+ 0 8 3 4  
+ 0 ( ( r 7  - - -  

I w l r l  p t ~ t  f t l  h i  1 ~ l ~ t c ~ l  n I tl t  R bht A a f l l t l  51 6 1 tl 

t + , I  s n e p n  t h l t  l m 1  d d  C q P  

r ntl v d  a o f j w  b t a n t l  ct t o b e a p l h l t  th blquty a n d n t l  N a t  1Al  I  I t  1  

1 nt Q a m u n t b y w h b t h  b l q u t y d d u  d f  mtl  N th n o  S tl 811  dff Eomtle c a l l  11- t l t  
( O b l + ) u  btaandfirntl Nrtl m e l t  md(Ob1-)I n t h e S o n t l o ~ n ~ l s t c  obs v t  

Th a Its fa ns a d e  tl p t f th C q u o  h l P  nt rn y n w-f yl 1 wl 1 w l l i e l  ntlj 11 1-1 
dy p t d  h t w  Ins m I y t l e f  ntl b 1 s f l 8 8 l t O 1 8 / 1 1 b t l  1 l u d 1  ltl 1 

184 d u p t t l  df1847 I t l f  g p t m t b  l l t d t l t t l o  odpl f t l l q  1  t b  
f ' n  t f l t d p t d l n t l  tF t f t l  G w 1 C t l  c f o r t l  y 1810 n t l  C ~ t l g u  11tl 1 I r t  

d w n t t l  d f t h e y  1 8 1 1 ~  bult d t l a t t l  Cq t 1 P  t a s  n d  11 C t l  1 t l t T 1 V I  dl1 1 
edln olnm 1 v r p t 1 th acndg.1 p l  w v e  -th b ah f1842 d u p t  tl p t t  c-tl l tm i 

t n  f C 1  k E o  haeb  n ff t d w t l  I n to t1  AppmntPl s f 6  S t  ~ ( 1  t d f  th 100)v l  11 
g v n  th N u t  alAl  vl 11% b t w  n+45 ad-2 ofD l a t n  1 n  i t e  q 1 f 1 t ~  t 
dtem tl f f l  Cq t 1 P  t a a u n d  th o t n b n f V o l V 1  n d t  dot1 eaue 1 tl N,at 1 

Alman C t l @  f1842 1843 1844 184 1840 nil1847 f th f l n r w  1 o o a s f l l w a  

Correct8 n to 88 to the Mad? nr Dctenntnnhar of RtgAt dacensaon Pols I- T I 5y reason of a m on9 
aewmptson f the place tho l l p ~ r ~ z  

S 
' 

t u n n t w a a u n d  pm 
-0512 
-0291 
+0191 
- 0 062 - 0 042 
-0 051 - 0 339 
- 0  02 + 0 QC5 
-0074 
-OIR . l ,  
- 0 2 0  
-0813 

I M a n  - 0 177 (*) 
+ 

1831 
1832 
1833 

1836 
1836 

1834 

1837 
1838 
1839 
1840 
1841 

-0220  --0297 
+ 0 212 -0 115 
-0240 -0101 
-0 051 -0 238 
+ 0 460 - 0 247 
+ 0 384 - O 308 
-0 8 6 + 0 009 
+Of321 + 0 2 0 6  
+ 1266 + 0 0 2  
+ 0 6 6 2  + D l 8 3  
-0248 4 0306 
-0206  +O13J 
+ O G l O  +O101 

- 0 223 - 0 074 - 0 174 

-0  297 
- 0  115 

I 
Th T an t I t  uncnt wae unde p re 

, - 0  101 
- 0  238 - 0 247 - 0 308 
-I- 0 009 

- -- - I 
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185 

C 

-7 

60, J L o ~ s  aue to U1 haut caz AZtna?&ac Catalogues md 10 the Detm mttaa6 on8 f A 3 at dladf ar for the pet aod 
18A -1847 I 

r ntl f T t b s n t  ual l h v p v d v m l b l  n t h h r t q m  f t l  y 1842 d tl h d q u t  11843 
t l d p  lap 1 b e n r  l l t o l  t t d t l o  l t a f t l  y .It U fmth p  m d d t o d ~ t  t o t h  
I q u y  twould I a b l t l a t w b l t  h Idb t t n c h d h f l  1  ulta p p h  t t h  nmb f b  t b 

t n I  b t o n  f 1  n n m t  f t l  b t m  1 m p u t a t n s I m l d t b k  t h t t h  larg mmb f &  

~ t ~ t w t l  I tl t  P l C q  t  t l p t f t h  d b  than t d fl y n mb f b 

~ t  11 d tl lte f 184 ru 1 1813 b tt 1 tl n w uld nly h b n & t b d  to th am unt 0 OS asd th 
11 I f w  l i t  tl o 1  s l t r w u l l  t tl ae l t e t h m a a b o v  tw hnnd dth f d f t 

I k t 1  1  1  t] I b A a d B L l  11 e f d  6 5 S b r a l  d p d u d d t  h b nb nght p f r m 1 1  
) I f  11 J 181 181?1814184  18461847 p h l y  m p l y g t b  nn lp n a d p p  m h  t] 1 d Ia ~ W ~ I U  r n a n 1 1 u s g v  tl ~ a u t  I A L ~ ~ M  nh t p p a r  tht  

Iflowc r t l c r c a u l t h b o m e d t d  t L t t l  d t m  t  f A R l n V l V 1  qu th t -017 n t h t a a  
tl nlo  lu o f V l  VI w l l  tu d d o f m  I f  t~ n u h a s - t h p  p  m b  m p l y d  b g g u p t h  C t a  
1 ~ 1  fan 183 (b qdcnv l f  nib C t a l p ~  flBOOand18S)d h qru orr h t than mt-= -0048 

I l tl n cumulated ult w 11 e h ~ d  thua 

0 tapp tl w h o l c t l a t t l R ~ h t A  I f t h f i x d s t r g  n l n t h N u t J A h  ufirn184t1847 rr I 
~ n d t  tl d v d f  m V 1 n V T w h m  d c e d b y t l  n t  M O B 8  d qn t l y t h t t b d t r n n n h  f d . R  t 

~ l ~ ~ ~ e l 9 4 3 ( w l ~ l l m b o n c o p n ~ d w t l  f t t h N u t  1Al C t . l g  ) q u t b  r r h  to06 t 
1 1  themt tl lqumoocildpontofe l tovl t l  C W o  of6 dStr v n V l u m V I  andmth f t t l  rr 

f tl po nt t  pl n s 

T m A  qb t t l  t Cq x u  p ntedbyV1 VI-171 
r I3 That tl t u  Equ x a p nt d by V I  VI + 108 

D m n I t  tlusyn nt I b l e v m  l b y n d t l  l m t x h l r t d b y t l  b n h m m d  E p n d t b u  oab 

n c o l a 1  b l s l b u a n d n n t y t  i d  v u r t o e  l o u t l l  cu th l t f m y  quvl t l t t h  b T ~ J  s 1 8 a a  
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-- 

on b IS n d  y t f  t y te b u t t h t t l  ultsf m d f f  t b cLff t  W tl tl IU tm ty 
l a n p g  n p t a t  u l t I p p  f t l p e  ti! d t l t t l p l  f 1 1 f x d S t  y F I F I  q 

t on-0 10 t f  t R dpZa f t h  Eq ct I p  d I g d 21 PI t j o b  t - n  
f m r  wZI t h p  t Z m - t t t t l  ob t n p  t tl t f 1 1  J 181 E k w  q c r 
t t k  t f - 010  h t t h t f  l l b l  Z I T  t rs d b q  t t t l t d t  tl Eq t i p  t l  b g l t 7 ~  

m d 
A g d tl values f J tl Obl q ty m ed tl alcul t n th Alm n h m m d u It 1 du g tl p e l  

1835-184'1 w n y t nc t  k th m (- l00') wl nce t pp r th t tl Obl qu ty mil y d 11 N ut 1 Alm 
l u l h n  l u l d b  & m m 1 1 0 1 0 /  F u U y f m  w 1 n t l u t t k  Ir t t t h  N t l - n S l t  t M 1  1 

b t OLhquty (0 +- 091 ) n d tl at tho m de at t11 S I tl n S 1 t e d  b t an Obliqu ty (0- 091 ) O pr 9e t 13 t 

Obl qulty 



OBSERVATIONS OF THE FIXED STARS 

IN vol VI of the M h  Ashmomod Restilts 1s p e n  .the placua of above eleo~h thousand Bhrg wh& had 
been observed at Madras dumg the ymod 1830 1840 together mth hhe re obremd $ham of seveld of these durmg 
tho years 1843 1843 a l l  b u g  reduood to Jmuary 1st 18% or about the rmddle penod of obsorvadaon Qntdied that 
in point of p n t a t y  the Madm Catalogue oontasnod as mnoh srr for the p a e a t  muld be conslclerad useful I have 
dunng the last three years pnnolpsllp confined myself to the observafion of a smdl Catdope only h m g  m vlow 
to ubfy the more npil conchaona of quaktj than could bo expeated from the neoessnzrly h i t a d  number of obem 
vataons of the h g e r  Catalogue 

In the early volumes of the Madras Rwulta I had eshmated bho mean error of ts mgle obrservlhon snr f i ~  am a ~ n  
08ms the obseiver --under orhary urc-aes to amount to 0 07 eeoonds of Cme and the m o r  of a mngle ob 
servaiaon of Deokuabon ww ehmated at about 0 7- these 8~tuP8hons h n g  been confinnod by the experience 

of Astronomm generally it becomos a queskon of deep mtereat ae to wl at cause4 my be attributed the huge 
hmpanolos whloh luo often met mth between oatalows of Merent but not v q  h t a n t  epoch~l emanating 
from the same Obaolvato~ and obaeived wlth the same ~n~~~~ -A me19 g b ~  at page XI (preface to  the 
Nauhcal Almailac 1845) rendera the suplaon strong --that m the rednakon of the mean places from obwrv 
ahon at ona epooh to that of another solnethlng more than A n n d  Preoeselon and A n n d  lroper Mohon muat 
be taken into maonnt in several rnstmoos the total neglect of the proper mofion wdl to some extent aoconnt for 
want of aotlordanoe of results whereas u others n o t b g  short of a vanable amounh of proper motaon can reoonale 
duoordances -With tbu by way of motwe I at onoe deterrmned on the oontinued and awfid obsorvationr~ of tho 
St- for- the Nauhd  AJmanao Catalogue or rather mch of them (97 m number) ae wero vlslble at M~clraa 

On cornp-g the Madm Catalogue (Vol VI ) mth the recendy pubLzshed Qreenmoh Cstdog~~e for 1840 - 
&ffaenmr were met mth much too large to be o h g e d  upon ather the Instrumentdl or Obsemm hence the neces 
slty h t  the plaoea of them Btur should be re ammned and they have sooor&ngly -to tho extent of three or four 
obmabons of 880h-n been re-observed -In additaon to theee I haye re observed aU Stare m whoh an annd 
Proper Motton exceedreg a quartor of rr second of apace has been notaced by Pmzm or has reeulted fmm a oompal 
son of h n  wltb the Ma&w Catalogue moreover tho p h w  of several Btm la the Bmbane Catalape for 1826 
reduced to 1885 (brgeght forward by ten yeara A.dosmun on& -whch Mered  above five eeconda from the Madraa 



Catalogue --these too have beell re observed m order to settle the questlon as to-whether these ascertmucd 
ences arose from error in the B Catalogue or rftlloy were tho rosult of accumulated Proper Mot~on -theso se\crrtl 
mohvefl have influencod me in the choice of n, plan for observing during the period embracad by the proseilt C a b  

loguee m 1848-1847 the otsewatlons map not improperly be aeparatod into two classes tho first being the pelma 
nent observat~ons or those of the Nautical Almliac Stars and the others the 13ubmCLzary obselvahons-thm 

PERMANENT OBSERVATIONS 

The 97 Stars f o m g  the Permsnent Catalogue have been airangcd m older of therr Dechoation being there 
by better sulted for cornpanson -the fimes m tlio second column expreas the number of observations m tho peare 
1843 1844 1845 1846 and 184'7 respecbvely and oppomt~ to these 111 the third columll arc the correspondmg mean 

redts--m whch ~t mwt be notod that ihs Rzglht Ascensaons rockonfi om the sy~onox a suned n the NautzcaE Ahnap2 
ac Catalogues 

On coupmng the Rlght Ascensions of Stars for the years 1843 184'7 as brought up fiom the C a t a l o ~ e  gvell 
m vol VI mth  the phces plyen In the Nautmd Almanacs for tho60  year^ it appem that the eq~~uloc t~r l  polnt m e d  
1n the one M e r ~  from that referred to m the other by 0 10 or tho Right Ascenlnans fiom Vol VI-0 10 repre 
sents the Nau t i d  AJmanaa places or to render OUL presont Catalogue cornparahlo wltll volume VI thia roduct~on 
(0 10) mwt be employed and henao the places set down in the fourth column (viz Vol TI-0 10 ) 

The Eth column of each page c o n t m  the places from the Chenmch Catalogue of 1439 Stms for 1840 whch 
have been brought forward to 1846 by supplymg f l ~ e  hmos tho amount of the Precosmons there gvon t h ~ s  IS tive at 
least I I ~  far as3 and mclukng Columb~e for tho S t w ~  situated t o  the South of t h s  which aro not vl~ble  at Glesn 
mch the N A  place^ have been filled m 

Tho next following columns contaumg the d8ersnces of each Catdoguo from Greenwich and of tho 0110 fiom the 
other e x p h  their owh mealllng 



MEAN PLACES 

OP 

NINETY SEQHN PRINCIPAL PIXBD STARS, 

PBOM 

OBSERVATIONS W E  AT THE MADRAS OBSERVATORY 

REDUCED TO JANUARY 1 1845 

COMPARED WITH THE RESULTS OF FORMER YEARS b c  



( 4 1 mBN PLACES OF NINETY SEVEN PRINCIPAL FIXED STARS 

NAME8 
111-1 

N 

0 

DIFFEBENOES 

111-11 

Ursa: M n o w  

a Ursm lkluons 

51 Cephel 

8 U r s ~  IVhnoils 

Ursm Mlnons 

t Uwm Mlnorls 

y Cephei 

@ Ursz M~norls 

B Cephei 

a Urse Major@ 

S 

-j- 0 63 

+ 0 11 

- 0  62 

- 0  21 

-019 

-0 20 

- 0 0 4  

- 0 0 6  

-0 06 

+ 0 09 

13 
9 
16 
16 
22 

- 
49 
76 
6 1  
33 

2 3 
53 
5 3 
43 
32 

4 
11 
13 
26 
37 

2 
14 
6 
5 .  
3 

5 
9 

11 
3 
3 

6 
22 
9 

10 
7 

11 
24 
7 
14 
11 

l a  
32 
23 
21 
12 

46 
74 
68 
70 
52 

NUA Y 

V YI ORE N W  

-010 1 ( 8 4 0 )  
I1 111 

MEAN RIQH A 

0 

843- 41 

OEN ION J 

xw 

19 

, + 1 4 6  

-I- 1 17 

$. 0 2Y 

-030 

$1 0 7 1  

-1- 028 

+ 0a4 

-I- 096 

S 015 

+ 083  

9 

$ 083 

i- 106 

+- 079 

- 0 09 

+ 0 0 0  

+ 048  

+ 028 

+ 1 02 

+ 021 

3 . 0  24 

h m 8 

20 17 23 41 
25 65 
22 99 
22 03 
20 96 

1 3 -  
35 62 
34 77 
36 86 
32 27 

6 16 62 51 
59 35 
60 33 
60 18 
59 67 

18 22 21 63 
19 58 
20 62 
19 21 
20 32 

1 7 2  4 7 0  
3 30 
423  
3 45 
3 35 

16 49 44 09 
43 66 
43 58 
43 28 
43 39 

23 33 3 06 
a 13 
175 
2 03 
1 94 

14 61 1376 
13 33 
1347 
13 38 
13 75 

21263826 
38 30 
38 33 
38 1'1 
38 48 

10 64 6 7 7  
6 78 
6 85 
6 65 
6 87 

8 

23 01 

3463 

6041 

2025 

381 

43 60 

218 

1363 

38 31 

6 78 

S 

22 18 

8357 

59 62 

20 34 

291 

48 12 

190 

la61 

38 10 

6 54 

B 

23 64 

3474 

59 89 

20 04 

362 

43 40 

214 

1341 

38 25 

6 87 





c 6 )  MEAN PLACES OF NINETY SEVEN PRINCIPAL FIXED STARS, 



FROM OBBERVATIONS MADE AT THE MADRAB OB3ERVATORY CTC ( 7 )  

NAMES 

Cephei 

7 Draconls 

Cass1ope;le 

y Ursie Majorla 

! Draoonis 

0 Ursa: Najoru 

y Draoonis 

t Urse Majorla 

Persei 

U r s ~   major^ 

.. 

111-1 

+ 100 

+ 0 62 

+ 0 88 

-- 1 12 

-043 

- 123 

-0 02 

- 0  33 

+ 0 10 

-f- 2 19 

B 

MRAN E LINATI N J NU RY 

33 
35 
39 
38 
19 

- 
17 
4 
6 
3 

33 
43 
23 
32 
14 

39 
6 0  
57 
59 
41 

5 
19 
6 
7 
9 

32 
12 
4 1 
32 
26 

13 
23 
23 
10 
12 

38 
38 
34 
46 
27 

38 
50 
47 
20 
32 

48 
73 
6 7 
76 
52 

0 ~ 8  

D FPBREN RE 

111-11 1 1-11 
CH 

- 0  20 

f 0 53 

-t. 1 3 7  

- 2  42 

- 0 96 

- 1 04 

- 0  03 

-- 0 66 

+ 0 12 

+ 1 36 

- 1 21 

$001 

+ 049  

- 1  80 

- 0 63 

+ 0 19 

- 0 01 

- 0  82 

+ 0 0 2  

- 0 8 4  

/ M I  I V I I V 1  l Q ( l B o ,  

49 01 

68 30 

11 39 

23 40 

6 0 0  

4736 

83 87 

19 45 

14 29 

46 92 

-1tl 7 

+ 61 65 48 69 
47 69 
4876 
47 78 
47 26 

+ 81 51 - 
56 00 
68 47 
57 84 
86 82 

+ 6Ei 41 10 47 
10 45 
1081 
10 42 
10 42 

4- 64 83 24 53 
24 79 
24 97 
24 47 
23 82 

4-62 2-5 633 
6 69 
6 6 0  
6 72 
6 90 

4- 62 22 49 37 
48 88 
4829 
48 68 
47 87 

+ 51 30 3435 
83 95 
84 23 
38 62 
33 39 

9- 60 5 19 83 
19 68 
a0 01 
19 80 
19 68 

3 .49 18 14 58 
14 17 
1467 
14 33 
18 75 

4- 48 88 43 07 
43 69 
48 96 
43 94 
44 08 

48 01 

57 78 

10 51  

24 52 

6 4 3  

48 59 

33 89 

1978 

14 29 

48 73 

49 21 

57 W 

10 02 

25 82 

6 9 6  

4840 

38 90 

20 10 

14 27 

44 57 



( 8 )  MEAN PLACES OF NINETY flEVCN PRINCIPAL FIXEI) STARS 

NAME8 

Aur gm 

c ~ g n l  

12 Canurn y e n  

L~ 

61' Gggni 

B LYE 

Gemmorum 

t Cygnl 

Taur~ 

B Geminorurn 

111-1 

0 

-006 

- 0 02 

t o o 6  

- 0 09 

+003 

+ 0 01 

+ 0 07 

+003 

0 00 

+ 0 02 

N 

0 

D ENClES 

111-11 1 1-11 

8 8 

+ 0 14 $ 020 

- 0 1 1  ' - 0 0 9  

-021 - 0 27 

- 0 09 0 00 

- 0 22 - 0 2&i 

- 0  17 -00 8 

-1. 0 14 $ 0 07 

. $005 + o 02 

+ 0 09 -I. 0 09 

- 0  01 -0 03 

M N RI R URN ION 

Om n 

w I ", 848- 0 7 

ANUA Y 

a; 1 ( 8 4 )  

NIP 

I1 I1 I 

8 

1483 

8 88 

4607 

41 36 

6716 

21 39 

42 07 

a041 

29 79 

49 36 

28 
36 
20 
26 
23 

36 
68 
6'7 
6 9 
60 

44 
47 
6 1 
4 8 
18 

35 
70 
62 
49 
39 

23 
28 
13 
23 
17 

21 
30 
26 
28 
18 

39 
79 
73 
68 
49 

29 
35 
1'7 
35 
19 

46 
65 
64 
36 
43 

34 
88 
9 1 
78 
54 

8 

1463 

8 97 

4634 

41 36 

6741 

a1 57 

43 00 

2039 

2970 

4g 39 

h m 8  

6 5 14 89 
14 88 
1483 
14 75 
14 79 

20 36 8 90 
8 91 
8 89 
8 86 
8 83 

12 48 46 14 
46 06 
4613 
45 98 
46 05 

18 31 41 39 
41 39 
41 36 
41 32 
41 36 

20 59 57 25 
57 24 
6716 
57 04 
67 10 

18 44 21 34 
21 47 
a1 39 
21 35 
21 39 

'I 24 42 16 
4% 07 
43 07 
42 00 
4a 04 

2 1  6 2 0 4 5  
20 48 
2037 
20 33 
20 40 

5 16 29 85 
29 82 
29 80 
29 74 
29 76 

7 86 49 47 
49 39 
49 26 
49 32 
49 38 

S 

1477 

8 86 

4618 

41 27 

6719 

21 40 

43 14 

2044 

29 79 

49 38 



FROM OBSERVATIONS M4DE AT THE MADRM OBSERVATORY ETC ( 9 )  
I 

M N DE L N TION J NU RY DlPFEnENOB 

N ME8 

Auriga 

CY gal 

12 Canurn Ven 

Lyrm 

611 cgg 1 

B Lyra 

Qem~norum 

t Cygni 

B Taur 

p Gemmorum 

N 

one 

29 
38 
19 
25 
23 

54 
6 4 
6 9 
79 
6 1 

43 
41 
52 
47 
17 

55 
72 
6 9 
63 
34 

26 
80 
11 
23 
18 

12 
30 
26 
2 6 
14 

37 
6 4 
'74 
6 8 
51 

31 
96 
16 
84 
19 

44 
59 
65 
40 
42 

32 
6 6 
82 
79 
55 

Om 
1" / "'-1' 1 "I 

v VI W 

+ 2 25 

+ 0 08 

- 0 35 

-- 160 

+ 0 87 

+ 080 

$019 

t. o 43 

+ 0 21 

- 0 1 6  

1 1 Ia'1;4' la  -1 47 

+ 45 49 69 43 
69 27 
68 99 
69 00 
68 00 

+ 44 43 43 63 
44 52 
44 89 
44 44 
44 04 

$39 9 23 52 
24 18 
24 09 
24 16 
25 78 

+ 38 38 33 24 
83 63 
33 48 
33 43 
32 84 

+ 3'7 59 24 38 
23 86 
23 88 
24 29 
24 37 

4-33 11 900 
10 05 
981 
10 19 
9 48 

+ 3 3  18 2082 
19 66 
1948 
19 40 
19 40 

+ 29 36 38 07 
37 98 
38 06 
37 73 
37 42 

+ 28 28 18 77 
13 28 
13 88 
13 62 
la 10 

+ 28 28 43 21 
42 89 
4948 
42 88 
42 10 

3. 079 

- 0  99 

-0 30 

-0 11 

+ 1 22 

+ a 2 1  

+- 009 

+ 1 80 

-f- 0a9 

-O 0 19 

- 1 46 

-- 1 07 

+ 0 06 

$ 1 49 

+ 035 

+ 141 

-0 10 

+ 087 

+ 008 

- 0 03 

68 94 

44 30 

23 94 

38 30 

24 15 

9 7 1  

1973 

37 85 

13 63 

4261 

60 40 

45 37 

23 89 

31 81 

22 SO 

a30 

1983 

36 98 

13 45 

4264 

61 19 

44 38 

28 69 

31 70 

25 02 

1061 

1992 

38 as 

13 74 

4245 



MEAN PLACEB OF NINETY SEVEN PRINCIPAL FIXED STARS, 

NAMES 

a Andromeda: 

0 B Q O ~ ~ S  

a Cor Bor 

a Leonls 

7 Tam 

a Arreb 

P Gem~norum 

6 Ckrnlnorurn 

1 4  eonl la 

Cc Boob 

N 

0 

36 
57 
68 
63 
23 

16 
32 
26 
27 
18 

12 
454 
53 
32 
16 

57 
73 
6 6 
79 
53 

36 
69 
39 
39 
26 

39 
68 
37 
4 1 
20 

40 
6 9 
58 
40 
47 

38 
56 
62 
53 
38 

42 
74 
6 0 
6 6 
47 

34 
81 
6 1 
aa 
2 8 

1-11 

8 

-0 05 

-- 0 07 

- 0  06 

+ ooa 

+ 0 04 

-0 04 

3.002 

+ 0 02 

- 0 4 2  

+ 0 07 

ME N R OH 

om 

lsarj-1047 

h m s  
0 0 28 07 

23 12 
28 09 
23 01 
23 05 

14381306 
12 99 
12 98 
12 88 
12 93 

15 28 7 5 4  
7 55 
760 
7 41 
7 42 

9 37 2 68 
2 51 
2 5 6  
2 60 
2 69 

3 38 16 76 
16 18 
16 79 
16 73 
16 68 

1 58 26 77 
26 81 
26 77 
26 66 
26 71 

6 13 4 98 
34 90 
34 86 
34 82 
34 84 

7 10 51 71 
51 65 
5161 
51 59 
61 62 

11 6 5154 
51 40 
51 41 
61 82 
61 34 

14 8 36 66 
36 69 
86 63 
35 46 
85 47 

I' 

111-1 

8 

-0 01 

-I- 0 04 

-001 

-004 

$0 02 

-0 06 

- 0  01 

0 00 

-0 oa 

+ 0 02 

DI PICHBNOBS 

111-11 

S 

-0 06 

-008 

-006 

-- 0 02 

4- 006 

-- 0 09 

-I- 001 

+ 0 02 

- 0  50 

+ 0 0 9  

OEN 0 J NU RY 

v VI 1 1'" 
6 S 

23 07 28 12 

12 97 13 04 

748 763 

269  2 5 7  

16 75 16 71 

26 74 26 78 

84 88 84 86 

5164 6162 

51  40 51 82 

8552 $8 45 

4 

Gl NW 

, 840 '  

B 

a3 06 

13 01 

747  

255 

16 V7 

26 69 

34 07 

6164 

61 32 

85 54 





( 12) MEXN PLACES OF NINETY ;SEVEN PRINCIPAL FIXED EITARSd 
- 

N ME9 

T Bootls 

Taurl 

B Leonis 

Hercul s 

Pegas1 

Pegas1 

t; A ~ u  he 

Leon~s 

Ophiuchl 

y Aquilee 

I 111-1 1 D = F c  1 1-11 

N 

0 

88 
4 1 
3 1 
3 1 
26 

44 
73 
76 
6 9 
38 

38 
83 
64 
53 
4 1 

20 
33 
a7 
22 
2 1 

3s 
62 
68 
68 
26 

3 8 
45 
38 
40 
16 

20 
27 
20 
24 
10 

6 0 
110 
91 
87 
59 

16 
a7 
43 
34 
16 

3 9  
3 1 
47 
6  0 
89 

S 

-0 16 

+ 006 

-0 01 

4- 0 11 

-0 09 

-0a0 

-0 01 

-- 0 06 

0 00 

-0 01 

3 

+ 0 04 

-001 

-006 

- 0 02 

+ o 02 

+ 004 

-006 

fO09 

-0 09 

- 0 09 

S 

-0 12 

f 0 05 

-0 06 

+ 0 09 

- 0 07 

-0 16 

-- 0 07 

+ 0 03 

-009 

-0 10 

ME N RIGH EN 10N J 

om TI I 4 - 847 
h m s  
13 47 1827 

18 19 
18 18 
18 08 
18 15 

4 27 1 92 
1 92 
1 9 3  
1 85 
1 84 

1141 905 
8 95 
8 9 6  
8 96 
8 92 

17 7 34 82 
34 92 
34 82 
34 80 
34 91 

2a 57 2 49 
2 62 
a 56 
2 48 
2 46 

0 5 1653 
15 62 
1563 
16 48 
15 47 

18 58 17 27 
17 20 
1712 
17 11 
17 17 

10 0 674 
6 71 
671 
6 69 
6 60 

17 27 44 51 
44 47 
4447  
44 40 
44 44 

19 88 5346 
63 42 
63 89 
63 41 
63 42 

NUARY 4 

l a  
El 

18 17 

189 

897 

34 85 

2 so 

1649 

1717 

669 

44 46 

53 42 

4 10 
I1 

8 

1833 

183 

898  

34 74 

a 69 

16 69 

1718 

676 

4446 

53 43 

0 

1821 

188 

8 9 2  

34 83 

2 aa 

16 63 

1711 

6 7 8  

44 3'1 

53 33 



FROM OBSERVATIONS MQDE AT THE MADRA0 OBBERVATORY ETC 
a 

( 131 

NAMES 

q Bootis 

Tau 

! Leonls 

Heroul~s 

Pegae~ 

r Pegaa 

S Aqu~llo 

Leonls 

Oph~u~hi  

y A q u h  

N 

O m  

38 
36 
32 
40 
26 

48 
70 
9 1 
74 
40 

39 
62 
6 7 
56 
42 

13 
3 1 
24 
18 
22 

40 
55 
66 
66 
27 

38 
4'1 
40 
41 
11 

18 
a7 
ao 
23 
10 

61 
93 
86 
85 
63 

14 
21 
33 
as 
18 

33 
30 
46 
$9 
34 

MEAN DEOLIN ON ANU RY 84 

OBS 

843--18 7 I N I  l V I ~ ~  
I 

+ 1 9  10 8769 
37 76 
37 24 87 46 38 46 
37 48 
37 22 

+ 1 6 1 1 3 2 6 3  
33 32 
82 06 82 48 31 24 
32 86 
32 52 

+- 15 26 18 16 
19 32 
19 14 18 81 19 97 
19 03 
18 39 

+ 14 34 18 90 
19 28 
17 93 18 83 1885 
18 14 
17 39 

+ 14 22 21 92 
22 66 
22 94 22 4'7 22 85 
22 82 
22 04 

+ 14 19 l g  06 
18 82 
1843 1664 1905 
18 83 
18 04 

-I- 13 88 13 93 
15 48 
16 73 16 17 16 03 
16 94 
14 82 

+ 12 43 22 2% 
22 19 
21 64 21  87 21 75 
22 08 
21 20 

+ 12 40 40 93 
40 20 
39 74 40 28 4060 
40 49 
40 04 

+10  14 2868 
44 29 
a3 57 23 74 23 61  
28 80 
23 34 

I I 
( NO, 1 
I I w 

as 81 

33 50 

18 22 

16 93 

20 92 

1770 

16 27 

20 11 

39 78 

23 03 

DIFFERENOBI 

111-1 ( y1-U 1 1-11 

+ 1 3s 

+ 1 02 

- 0  59 

- 140 

- 155  

- 0 9 4  

+ o 10 

-1 76 

- 0  60 

- 0  71 

+ 0 35 

+ 2 26 

- 1 76 

- 1 92 

-1 93 

- 2  25 

3- o 24 

-1 64 

- 0  82 

-0  68 

- 1  00 

$ 1 24 

-1 16 

-- o 6a 

-038 

-11 31 

+ 0 14 

3. 0 12 

-0 32 

+ 0 13 



( 1 4 )  MEAN PLACES OF NINETY SEVEN PRINCIPAL FIXED STARS 
- -- 

NAMES 

f Pegas1 

Pegas1 

a Aquiloa 

a Or~onis 

s Hydroe 

a Serpenhs 

@ Aq~I i e  

s C ~ I  1s a n o n 5  

P~cium 

a Cetl 

N 

om . 

41 
6 0 
4 2 
37 

6 

30 
42 
28 
45 
26 

4 9 
6 3 
70 
79 
54 

4 5 
80 
88 
6 1 
51 

60 
74 
69 
6 6 
44 

10 
42 
46 
30 
11 

29 
32 
22 
24 
17 

4 1 
94 
98 
80 
68 

32 
22 
26 
27 
10 

3 1 
5 5 
63 
85 
33 

M E N  I H  

Om 

1843-1047 

h r n s  
22 33 43 91 

43 92 
43 94 
43 87 
43 91 

21 36 34 36 
34 35 
34 56 
34 34 
34 37 

19 43 13 16 
13 18 
13 16 
13 18 
13 19 

5 46 46 91 
46 89 
46 87 
46 84 
46 87 

8 38 33 90 
33 83 
3387 
33 87 
33 89 

15 36 3822 
38 16 
38 13 
38 09 
38 17 

19 47 41 88 
41 92 
41 92 
41 92 
42 00 

7 31 11 16 
11 13 
11 14 
11 14 
11 15 

23 81 68 69 
68 74 
58 '79 
68 78 
68 82 

2 54 10 92 
10 97 
11 00 
10 97 
11 01 

1-11 

s 

-0 03 

-001 

0 00 

+ 0 09 

3 . 0 0 1  

-1- 001 

+ 0 03 

+ 0 05 

+ 0 06 

+ 0 07 

IIT-I 

a 

- 0  02 

- 0 04 ' 

I 

- 0 04 

- 0 03 

--0 02 

-0 08 

- 0  09 

- 0  15 

- 0 17 

-002 

D F F R N  8 

111-11 

8 

-0 05 

- 0  05 

' -0 04 

+ 0 06 

. - 0 01 

- 0  08 

- 0 0 6  

- 0  10 

-0 12 

4- 0 06 

O N 1 0  3 N U R Y  

y VI 
-0 o I I 

am Nw 
( 8 0 )  

I IT 

8 

43 89 

3433 

13 13 

46 85 

33 85 

88 06 

41 64 

la99 

58 69 

1096 

B 

43 91 

34 36 

13 17 

46 88 

33 87 

38 15 

41 93 

11 L4 

68 76 

109'7 

s 

4394 

34 37 

13 17 

46 79 

33 86 

38 14 

41 90 

11 09 

58 71 

1090 





( 16)  MEAN PLACE3 OF NINETY SEVEN PRINCIPAL rlXBD STARS 

NAMBS 

8 Aquila 

y Ceh 

8 Orlo s 

Aqu rr 

Ono 1.3 

6 Opl iuchi 

# Aqua I 

or Hydra 

p Orlonm 

@ L~brre 

N 

22 
23 
24 
22 
15 

38 
49 
40 
29 
24 

25 
32 
30 
27 
24 

22 
16 
2a 
a 5 
10 

20 
29 
24 
24 
22 

7 
2 3 
13 
13 
4 

13 
8 
37 
21 
23 

19 
63 
33 
59 
29 

2 1 
35 
69 
42 
28 

10 
21 
23 
20 
15 

u D FP H 

W 

v4:1 l G ,  , 
I I 

8 8 8 

41 03 40 79 - 0  26 -024 3. 0 0 1  

16 26 16 45 -0 03 -I- 019 + 022 

6 34 5 37 - 0 07 + 0 03 + 010 

4922 4917 -014 - 0  05 + 0 09 

20 89 20 95 -0 12 $ 006 +Ole 

13 71 13 69 -0 09 -0 12 -- 0 03 

23 73 23 62 -0 24 - 0 11 + 0 13 

5828 58 15 - 0  24 -0 13 + 0 11 

6 4 0  540 -013  0 00 + 013 

40 36 40 31 - 0 I6 - 0 05 + 0 11 

M N R C ,  0 N ON 

0 1 .r - a41 

h m s  

19 1'7 41 09 
41 10 
40 99 
40 96 
41 04 

2 35 1645 
16 49 
16 47 
16 46 
16 51 

5 24 5 40 
5 42 
5 43 
5 45 
5 48 

21 57 49 27 
49 28 
4931 
49 31 
49 36 

6 28 21 04 
21 05 
21 06 
21 10 
21 09 

16 6 13 62 
13 72 
13 65 
13 66 
13 75 

a i a s z a s 3  
3 SO 

23 66 
23 86 
23 94 

9 19 58 35 
58 35 
58 38 
58 43 
58 43 

5 7 5 3 7  
656 
654 
5 67 
5 59 

IS 8 4041 
40 48 

- 40 44 
40 46 
40 55 

B 

41 04 

16 48 

6 44 

4931 

21 07 

, 13 68 

23 86 

58 39 

5 6 3  

40 47 



FROM OBSERVATIONS M4DE AT THE NADRM OBSERVATORY ETC ( 17 1 

N ME8 

6 Aquilae 

Y Ceti 

d 0 ion e 

Aquar I 

0 lonicr 

Oph~uch~ 

p Aqu ru 

Hy drae 

fl  Orionla 

8 Llbroe 

N 

0 

a2 
19 
25 
22 
15 

37 
49 
43 
33 
24 

25 
32 
30 
26 
25 

23 
14 
21 
a8 

8 

14 
28 
24 
27 
21 

7 
22 
16 
13 
4 

14 
5 

Ba 
22 
22 

17 
56 
30 
6 0 
29 

24 
35 
60 
47 
a3 

11 
23 
23 
18 
14 

4 

M n N D S L N  N J  W R Y  04 I1 D BRENOE 

om 1 M I  v v l  , 1 1 -  1 ""I 1 1-11 
3-1847 

+ 2 $8 37 m 
38 92 
38 49 
38 43 
37 97 

+ 2 34 4744 
47 43 
46 47 
46 93 
45 74 

-0 25 7 00 
7 38 
805 
8 06 
8 67 

- 1 4 1 1 9 5  
11 30 
1267 
la 06 
12 37 

-1 18 19 96 
20 17 
20 77' 
20 18 
20 94 

- 3  17 26 02 
25 02 
26 07 
24 86 
25 77 

- 6 14 59 20 
58 78 
59 53 
69 09 
Pi9 77 

-7  69 21 20 
21 48 
22 87 
21 94 
22 26 

-- 8 23 6 82 
6 03 
6 32 
6 69 
7 12 

-- 8 48 23 88 
23 69 
23 98 
aa 12 
23 96 

-2 11 

- 2 43 

- 0 5 2  

- 3 57 

- 0 78 

-091 

- o 64 

-1 52 

- 1 1  

- 1 18 

38 32 

46 40 

781 

1207 

20 40 

25 66 

89 a7 

21 89 

6 40 

a3 73 

- 0  89 

- 1  75 

-003 

-11 46 

+ 0 57 

-- 0 46 

-001 

+ 0 13 

+ 0 0 3  

+ 0 0 2  

- 172 

-0  68 

- 0 4 9  

- 2 1 1  

- 136 

- 0 45 

- o 6s 

-- 1 6 5  

- 184 

- 120 

88 71 

48 15 

778 

1061 

20 97 

25 09 

6s 26 

22 02 

6 43 

23 75 

36 60 

45 72 

8a0 

1418 

21 75 

26 00 

59 so 

23 54 

8 94 

24 93 



( 18 )  MEAN PLACES OF NINETY ElEVEN PRINCIPAL FIXED STARS 

NAMES 

8 Cet 

V rpnls 

Capr  corn^ 

d Hyd et Crat 

y Ef~dan~  

L b m  

Canrs Majoris 

Lepons 

8 Cet 

p Scorpi~ 

N 

0 

4 1 
4 1 
38 
3 5 
13 

4 5 
87 
76 
60 
32 

21 
20 
28 
2 1 
15 

42 
51 
69 
6 5 
41 

29 
47 
33 
39 
24 

15 
33 
30 
22 
19 

38 
102 
102 
71 
69 

19 
26 
26 
29 
1 S 

31 
35 
30 
20 
10 

6 
19 
19 
18 
3 

M N Q  

0 

1 3--1 7 

I m a  

1 16 16 69 
16 69 
16 74 
16 68 
16 75 

13 17 2 14 
2 16 
219  
2 24 
2 27 

20 9 27 12 
27 14 
27 17 
27 26 
27 27 

11 11 3589 
35 86 
3689 
35 96 
3 94 

3 60 48 04 
48 10 
48 20 
48 14 
48 22 

14 42 1884 
18 92 
1891 
18 89 
18 93 

6 38 1927 
19 31 
1936 
19 38 
19 38 

5 25 5 82 
53 84 
53 84 
63 88 
53 91 

0 35 48 44 
48 46 
48 62 
48 61 
48 60 

15 56 25 96 
26 06 
26 08 
26 07 
26 09 

1-11 

19 

+ 0 02 

3- 0 12 

$ 0 26 

+ 0 07 

+ 0 2 1  

3- 0 03 

+ 085  

4- 025 

f O 25 

-f- 0 18 

FP EN 

S 

16 71 

2 2 0  

27 19 

3591 

48 14 

1890 

1934 

53 86 

48 53 

26 05 

-0  1 

- 0 2 0  

-0 29 

- 0 2 5  

-0 25 

-0 1Ei 

- 0 2 2  

-0 18 

- 0 30 

- 0 19 

I1 -11 

- 0  13 

- 0 08 

- 0 03 

- 0 18 

- 0 04 

-0 12 

$ 033 

+ 0 07 

-0  05 

-0 01 

8 

16 69 

2 0 8  

26 93 

3584 

47 93 

1887 

1879 

53 61 

48 28 

25 87 

8 

16 56 

2 0 0  

26 90 

3566 

47 89 

18'75 

1912 

53 68 

48 23 

25 86 



FROM OBElERVATIONS MADE AT THE MADR4S OBSERVATORY ETC ( I 9 )  



( 20 1 MEAN PLACES OF NINETY SEVEN PRINCIPAL FIXED STARS 

Th P1 f th d th f u wmg Stars tak fi m 

N ME8 

p1 s g tta I 

f i  Cor 

15 h gus 

Scorp 

Canla Majo 18 

P scl Aust 

COI m b a  

G ~ f l  

flu 

Paron18 

IPBE ENC 9 

I l i  / 111-11 / 1-11 

N 

0 

S 

- o 30 

-029 

- 0  31 

- 0 19 

- 0 22 

-038 

-017 

- 0 38 

- 0 01 

-0 18 

M A N R  H EN N J  

om I "7 0 -  7 

- 0 3 1  

- 0  16 

+ 0  10 

- 0  07 

-0 10 

+ 001 

- 003 

-0 06 

+ 037 

+ 026 

U Y 

i:' I G  (84w) 
I I I 

8 

- o 01 

+ 0 13 

-I- 031 

+ 0 12 

+ 0 12 

f 0 39 

+ o 14 

+ 0 32 

-f- 0 38 

4- 0 44 

12 
20 
23 
12 
12 

40 
64 
6a 
88 
32 

46 
66 
66 
6 5 
48 

13 
38 
47 
34 
11 

34 
71 
6 8 
67 
4 1 

36 
6 1 
70 
63 
28 

3 9 
55 
46 
54 
47 

13 
33 
18 
23 
17 

34 
72 
70 
3 4 
17 

16 - 
2 1 
10 
4 

8 

a9 sg 

1639 

56 52 

54 76 

32 14 

4 1 6  

a27  

26 08 

30 45 

20 75 

h m e  

18 4 29 73 
29 89 
29 89 
29 91 
30 00 

la a6 is 47 
15 49 
1550 
16 58 
15 5 

8 0 56 79 
66 81 
66 82 
66 87 
56 86 

16 19 54 83 
54 84 
54 90 
54 87 
54 96 

6 5 32 18 
32 26 
83 27 
82 31 
22 28 

22 49 4 66 
4 44 
460 
4 53 
4 62 

5 34 2 34 
2 40 
a44  
2 45 
2 44 

21 68 26 60 
26 22 
26 48 
26 4 1  
26 38 

6 20 30 75 
SO 82 
30 87 
30 88 
SO 82 

20 13 21 17 - 
21. 18 
21 17 
21 23 

- . - .  . 

8 

29 58 

1523 

56 62 

54 69 

33 04 

4 1 7  

224 

26 02 

30 82 

21 01 

8 

29 88 

1552 

66 83 

64 88 

32 26 

4 5 5  

241 

26 40 

30 83 

21 19 



FROM OE3ERVATIONS M4DE AT THE MADRAS OBSERVATORY ETC (21 ) 

t 

N ME8 

p S g tlar i 

fl  Cor 1 

16 Argus 

8corp11 

Canis Majoris 

a P so 8 dust 

C d ~ m b ~  

oc Gruls 

o: Argu 

a Pavonie 

N 

o 

12 
18 
23 
11 
11 

39 
50 
60 
37 
36 

44 
6 0 
6 9 
64 
48 

13 
30 
41 
28 
11 

33 
6 7 
6 7 
66 
50 

D FPBRBNOES 

111-1 1 111-11 / 1-11 

42 
67 
71 
71 
23 

38 
4 9 
47 
5 6 
47 

13 
32 
19 
22 
17 

36 
64 
6 7 
97 
19 

15 - 
2 1 
10 
4 

M N D B  LIN I N NU RY 

Om / uI  I v I V 1  0 -1847 

- 21 5 36 37 
35 11 
36 98 86 99 36 08 
36 07 
36 40 

-22 3 18 96 
18 05 
19 15 18 71 20 82 
18 37 
1B 05 

- 23 61 38 18 
38 37 
39 33 39 14 38 40 
39 97 
39 86 

-26 4 56 33 
66 10 
56 94 55 61 66 74 
65 52 
65 64 

-28 46 51 51 
62 49 
5348 53 08 53 24 
63 64 
64 26 

( 0 4 ,  

86 53 

20 05 

40 94 

66 25 

55 08 

-- 0 09 

+ 2 11 

- 0 74 

-f=oB 

3. 0 16 

- 0 64 

- 134 

- 1 80 

-- 0 74 

- 2  00 

-- a 17 

. - - O H )  

- 2 36 

+ 0 6 4  

-340 

- 0 45 

+on 

- 2 6 4  

- 0 51 

-1 84 

- 0 02 

- 3 70 

+ o 20 

- 0 6 1  

-0 69 

31 48 

40 70 

as l a  

4738 

30 62 

-30 26 31 14 
30 6 1  
31 42 
31 62 
32 45 

-- 54 9 36 80 
86 39 
3720 
37 32 
37 77 

-47 812 29Ei8 
29 04 
29 91 
29 95 
31 12 

--ti2 316 4611 
46 00 
4723 
46 98 
47 54 

-67 13 29 31  -- 
30 10 
29 42 
30 53 

- 2  19 

- 4 1 0  

- a  re 

+ 003  

- 4  09 

31 46 

3700 

a9 92 

46'77 

29 84 

29 29 

36 60 

27 66 

4741 

26 44 



( 2 2 )  MEAN PLACES OF NINETY SEVEN PRINCIPAL FIXED 8TARS 

NAME8 
N 

om. 

YB N BIGHT 

om 

ledSI647 

Endam 

Arm 

T Are118 

14 Centaur1 

cd Centaun 

C ~ O I  

Tmi~lgall Awt 

83 
37 
37 
88 
18 

57 
73 
67 
76 
43 

60 
63 
74 
80 
4'7 

30 
30 
16 
38 
18 

17 
a9 
17 
18 
14 

14 
46 
37 
30 
18 

2 
6 
4 
6 
a 

I N J N  BY 

( ';," I- I 111-1 

h m s  

1 81 66 11 
65 92 
6821 
ti6 18 
60 16 

9 12 5644  
56 63 
66 67 
66 70 
66 68 

10 89 8 92 
4 oa 
895  
8 98 
8 94 

13 52 66 63 
66 7'1 
6666 
66 72 
66 82 

14 a9 r el 
'786 
778 
7 70 
7 88 

12 18 164 
1 76 
141 
1 67 
1 67 

16 82 19 25 
19 08 
19 06 
19 00 
18 97 

" ( 8 4 0 )  
111 

DIFBHBBR 

111-1 

-0 06 

- 0 02 

+ 0 08 

+ o a1 

-028 

+ oac 

-0 26 

B 

-008 

+ 0 01 

- 0 0 4  

-007 

4-010 

+ o 08 

- 0  24 

6606 

66 68 

893 

6665 

7 9 1  

1 6 s  

18 88 

B 

-0 13 

-0 01 

- 0  01 

3. O 14 

- 0  18 

+ o a7 

-050 

a 

6614 

56 67 

8 9 6  

6672 

781 

l s a  

19 07 

a 

6619 

66 69 

3 0 8  

6651 

804 

138 

19 33 



FROM OBSERVATION3 MADE AT THE MADRAS OBSERVATORY ETC 
- .- 

(a) 

N 
NAME 

Eridani 

A g  E3 

9 Argus 

P Centaur1 

Centaur1 

Cruoie 

Tnanguli Aust 

0 

34 
37 
38 
40 
41 

57 
6 9 
51 
75 
47 

52 
6 1 
76 
80 
48 

30 
26 
17 
36 
18 

17 
a7 
1'7 
17 
14 

41 
46 
37 
29 
24 

2 
6 
4 
6 
2 

N U R Y  

wl 
Ivl 1 ( 1 0 ,  

- p . p  

33 27 32 80 

35 78 34 82 

14 19 15 44 

14 98 16 26 

26 32 21 88 

21 44 19 76 

68 65 67 27 

Y E N  INA 

0 TI 

a - 47 

-68 1 3 1 6 8  
31 42 
31  94 
31  97 
32 07 

-58  37 33 64 
34 16 
34 86 
34 78 
34 97 

- 68 52 13 38 
13 42 
13 75 
14 12 
14 63 

-59  37 1628 
16 16 
17 03 
15 91 
17 14 

-60  11 2 27 
26 17 
26 82 
20 24 
26 17 

-62  14 20 03 
20 05 
1942 
20 10 
ao 96 

-68 43 07 48 
65 93 
68 00 
66 44 
56 80 

DIP R EN 

111- 1 1 1 M 1  1-11 

ON 

M 

I 

31 82 

34 48 

13 84 

16 10 

26 53 

20 29 

66 93 

+ 1 4 5  

-I- 130 

+ 0 35 

- 1  12 

-- 0 21 

f 1 16 

+ 1 72 

- 0 98 

-0 34 

- 160  

- 0 16 

$ 4 65 

+ 0 ti4 

- 0 34 

F 

+ 0 47 

+ 0 96 

-1 25 

- 1 28 

+ 444 

4- 169 

4- 1 38 



SWSIDLBRY OBSERVATIONS OF THE FIXED STARS 

FOLLOWINQ the Pelmanent Catalogue I w 11 now gwe tl e Meal Places of e era1 of the F xed St e which for va ous 
reasons ae beady expla ed ha e ag 1 bee re ob e ved in the h t  column on e tler page-follow1 g the name nd number 
of the Sta -M g ven the numbe undei wh cl its place to be found in Vol VI m the aeoond colum g en the Mean 
Place a den ed from observahons In tr o and n some oaees m three eeparate yearn the e eparate determinahon being ed oed 
to a oommo pooh (1846) p la~e  all dance of e o out of cone de ahon the th rd column oontalne the pl ces f om Volume 
VI eave that for the left hand page the deteiminat~one of A R am reduced by 0 10 m order to render them aomp rable w ~ t l  
the Reaent observations I whch the Equmoot~al Pou t  had been changed to thls amount and finally under t l e  head of 
Remark w U be found the occaeron whid haa led to re-examinat~on of the place a hady mepeohon of these Remark8 

wh oh h e bee made 1 the come of oomputat~on and wit1 out further oonwderabon inducee me to belleve that in se era1 
~nst noee a lable amou t of proper mobon I aa been made out but w nt of lei ure at the p esent moment only permits me 
to reoord re ult lea in then d cussion to be entered upon at eome future tlme 



lVIEAN PLACES 

0 

SEVERAL OF THE FIXED BTARS, 

PROM 

OBSERVATIONS MADE AT TItE MADEAS OBSERVATOltY, 



MEAN RIGHT AflCElYSIONS AND DECLINATIONS OF STARS 

MEAN RIGHT A~CENSIONB OF STARS 

REMARKS 

P az 1 a lgns a P M + 0 082 

1838 - 1845 - 

The p esent result confirms the la ge P M + 292 n tun 
s g1v 1n Vol VI 

Plazzi ss gns a P IS8 + 040 
P with 1835g es - 004 
1835 - 1845 - - 002 

37 Androm p (282) 

P M acoord~ng to H e  el us 



S Nar 

11 Cass~op 8 ( ) 

Phaenics~s (26) 

App S ulp ,y (53) 

Tucana: 5 (60) 

Pliaen~cls (88) 

Pl ccnl a (89) 

Cel (115) 

53 Caea~opeirc (136) 

App Sculp (140) 

13 Ceti (151) 

C ~ t l  (166) 

Cet (184) 

Cass~op (202) 

17 C e t ~  cp (203) 

Phcon~ols (232) 

64Plsc1umy (239) 

37 Androm p (282) 

Cephel (280) 

DECLINATIONS OF STARS 

REMARKS 

D ffers about 10 f om the B lebane Catalogue 

Differs 10 from the BP sbane Cntologue 

The P M of tll St (+ 1 83) was obtalned Tom a corn 
parlson of t11 Obse vatio I 1835 a t11 the I3 place-to 
reconcile tl e Madras Observahons we must nssum + 1 41 

Confirming the P M (-- 0 44) 

Piaz I as lgnEl a l) M - 0 40 
P w1thl836gics + 006 
1835 - 1846 - - 001 

Pia 21 assigns a P M + 0 40 
P wlth 1836 g es 0 00 
1835 -- 1846 - + 0 02 

Confi ming thc P M - 0 48 

P~azzi  ass~gns a P M 1- 0 35 
P wltl 183Ei glve - 0 02 
1836 - 1646 - + 0 10 

P ~ n z z ~  asslgns I? M - 0 30 
P w11I 1835 gi es + 0 07 
1835 - 1845 - + 0 05 

P zzi ns gns P M + 0 30 
P w ~ t h  1835 glves -- 0 01 
1835 - 1846 - - 0 13 

Dlffere from the I3 ~abane Catalogue 9 or 10 seconds 

P azzl asslgns a I? M + 0 40 
P wlth 1836 g~ e 0 00 
1835 - 1845 - - o oa 

P M accordlag to Hevelius - 
La Lande 0 00 Prazz a notes 
P ~ n z z ~  $ 0 53 

P with 1835 
OB6I + 0 13 

1835 - 1846 + 009 

MEAN 

M D J 4 

B 
0 

+58 17 41 35 

4 7  61 49 69 

-37 22 16 55 

-65 47 6 72 

- 4 4  32 - 
-43 8 52 43 

-24 38 44 88 

3.24 6 18 75 

-35 50 9 78 

- 4 26 - 
-25 37 13 42 

- 5 12 1047 

3.4726 6 9 5  

-1 1 27 15 29 

-62 51 7 02 

f l 6  6 1 0 0 0  

4-37 39 26 18 

+85 25 19 20 

l v  v1 

42 83 

60 33 

12 88 

2 57 

- 
52 24 

43 92 

18 96 

10 12 

- 
13 38 

11 GP, 

7 1 9  

14 04 

8 46 

1104 

26 38 

19 62 



( 28 ) MEIN RIGHT AdCENdIONs AND DECLINATIONS OF STARS 

B N 

App Sculp (300) 

922 Cephei (298) 

190 P~cium (333) 

Casmop p (336) 

79 Pisc urn yfl (349) 

30 Cet (351) 

80 P~solum e (356) 

45 Androm #I (361) 

Cetl (399) 

Cass~opeiaa (419) 

Cass~opelra (420) 

50 Androm (516) 

Phmn~cu T (564) 

62 Ceh (675) 

Camelop (574) 

App Sculp (679) 

Fornac~s (894) 

Mach Elect K (603) 

OF STARB (Cmtznued) 

REMARKS 

P M + 110 

The proper mohon (- 026) oodirmed 

P I a slgne a P M + 0 380 
P with 1835 @yes 4- 384 
1835 - 1846 - + 428 

Pla s gns P M - 047 
P with 1636 gives f 006 
1835 - 1845 - + 050 

Confirming the P M - 026 

Plazzi assign8 a P M -1- 023 
P with 1835 @ es - 033 
1835 -- 1845 - - 011 

P w th 1835 gl es a P M f 070 
1836 - 1845 - - 060 

P w th 1835 gr es a P M f 025 
1635 - 1845 - - 035 

Confirmi g the large P M - 117 

Pi zz ass gn a 'P M + 031 
P mth 1835 give + 016 
1836 - 1846 - + 033 

T h ~ e  1s deduced f om the place g~ en m Vol VI saot a1 
lowing the P M ( -- 123 ) there muat be some error in 
Razz1 s place 

MEAN RIGHT ASCENSIONS 

M R  A J M " 
h m 

0 51 8 19 

0 51 30 82 

0 57 48 10 

O 50 0 17 

0 59 38 87 

0 69 58 7'7 

1 0 23 40 

1 1 4 09 

1 6 34 27 

1 10 47 13 

1 10 49 51 

1 27 43 lfl 

1 34 39 36 

1 36 52 20 

1 37 16 83 

1 38 23 44 

1 41 26 30 

1 43 7 52 

783  

29 72 

48 03 

59 73 

38 96 

5633 

23 37 

3 87 

34 07 

48 43 

50 17 

43 36 

39 02 

69 14 

16 11 

23 27 

26 07 

7 52 



App Soulp (300) 

Cass op p (335) 

30 Cet (351) 

80 P~soiunl (365) 

43 Androm P (361) 

REMARKS 

52 Cet 

50 Androin (616) 

Camelop (574) 

+10 37 41 95 1 41 71  / lB3' - 0 3 O  
1836 - 1045 - - 0 37 

App aculp (679) 
P zzl s gns a P M - 0 44 
P with 1835 gi es + 0 08 
1835 - 1845 - - 0 02 

Fornacrs ( 9 4 )  

Mach Elect k' (603) 1-39 11 10 37 1 10 20 I Conrrrnlng P M + 0 34 

B 

-27 1 - 



( 30 1 MEAN RIGHT ASCENSIONS AND DCCLINATIONB OF STARS 

S N r  

Ar etis y (614) 

5 krietis y (616) 

147 Cans op (639) 

A letis (670) 

Phcenla % (6W) 

62 Get (698) 

Phoen~cls cv (714) 

Horolog (746) 

Trlanguli 3 (746) 

T I gull (751) 

T ngul (752) 

M ch Elect q (775) 

And om (7'77) 

Phcen~a (778) 

Hor o l o p  (789) 

Horolog (815) 

Horolog (817) 

Ho olog (818) 

26 Ar~et~s (833) 

46 !I? ~anguli (854) 

Ceti (861) 

MEAN RIGHT ASCCNBION~ OF STARB ( C  ni wed ) 

M El JAN 1 84 

REMARKS 

One " , L ': I 
h m 

1 45 1 96 1 92 

1 46 199 1 9 7  (See Note ) 

1 49 48 59 48 30 1835 - 1846 + 102 
P w th 1835 glves a P M f 073 

1 54 31 59 31 31 
Confirmg the forme result the B Cat must be 30 seconds in 

e ror 

1 55 29 72 29 19 
P w th 1835 gives a P M - 035 

1835 - 1845 - + 018 

2 1 1 9 1 7  1868 

P aasgnsaPM - 049 
2 3 27 19 26 89 P w th 1835 gve 000 

1835 - 1845 - + 030 

2 6 66 93 67 54 

PI za ass gns a P M + 086 
2 7 36 76 36 39 P with 1835 gi e + 038 

1835- 1845 - + 075 

2 8 26 02 26 25 

2 8 26 65 26 65 

2 12 2 03 197 

2 13 16 65 1681 P w th 183 glves a P M + 033 
1835 - 1845 - + 007 

2 1 3  3 6 4  382 

a 14 46 50 46 01 

2 18 15 47 16 04 Diffe about 8 aecond~l f om B 

2 18 28 14 28 78 D ffe about 16 seconds from B 

2 18 82 27 82 33 Differ about 20 econds from I3 

Paznas g s a p  M - 007 
2 2 1 5 7 6 2  5808 P with 1835 + 062 

1885 - 1845 + 016 

P a 1 as lgns a P M - 045 
2 26 23 50 22 99 P wlth 1835 g ve - 006 

1835 - 1845 - + 045 

2 27 35 46 35 29 Confirming the large P M + 123 



, .- - 

A R t dffioultt y w h  h h Idb pl c d f i  t 

S N 

Ar ells y (614) 

5 Ar~etle y (616) 

147 Caa lop (639) 

Ariet s (670) 

Phcenio~s ,y (677) 

6' C t (698) 

Phanicia CUB (714) 

Horolog (745) 

Tr nnguli 6 (746) 

Tr ilnguli (761) 

Tr angul (762) 

Mac11 Elect p (775) 

Androm (777) 

Phce lo s (778) 

Horolog (789) 

Horologu (815) 

Horologu (817) 

Horolo (818) 

26 Arletis (833) 

46 Trlnngul~ (854) 

Ceti (861) 

OF STARS (Cmltnwd) - 
REMARKS 

The P M ~n Vol VI 1s erroneous (See errata ) 

P w th 1836 pves P M + 0 34 
1835 - 1B45 - + 0 12 

Piaz rrssigns a P M + 026 
P w ~ t l  1835 gives - 0 05 
183b - 1845 - + 007 

Our P M (- 0 08) is probably too small 

Corifirming the supposed error of the Brlabane determinntion 

Not observed before (P M - 0 09) 

?8a:1fi ::!! + 40 + 060 

Confirrn~ng the supposed error of B 

Do do do do 

Do do do do 

DO do do do 

Compared w ~ t h  the Brwbanc Catalogue the P M = -- 0 2 

Pia zi asslgns a P kt - 0 32 
P wth 1835 g~ves + 022  
1835 - wlth 1846 - + 0 19 

Confirmlilg the P &I + 148 

MEAN DECLINATIONS 

M D J 

R 
0 

+18 31 52 57 

+I8 32 0 47 

+76 31 Ei2 15 

-17 19 1043 

4 5  27 39 60 

- 8  4 148 

4 1  36 5 19 

-56 12 10 12 

$33 30 40 91 

+28 12119 

+28 1 33 13 

-26 40 62 12 

+40 46 - 
-39 41 33 87 

-66 49 46 31 

-57 15 6 17 

-57 16 14 77 

-67 31 la 89 

+l9 9 49 90 

+34 0 26 62 

f 6 8 38 49 

84 

0 VI 

53 71 

2 82 

52 97 

8 92 

37 47 

265 

2 03 

7 98 

41 03 

- 
34 20 

64 15 

-- 

32 62 

47 27 

3 77 

13 04 

8 92 

49 68 

26 90 

37 78 



( 52 MEW RIGHT ASCENSIONS AND DECLINATIONS OF STARS 

s N 

Ceti d (863) 

13 Per el O (900) 

fe se (951) 

47 A etl  (987) 

'Perse (1039) 

Horolog (1060) 

E id n (1144) 

Camelop (1152) 

Horologu (1157) 

Endan~ (1161) 

Edn (1175) 

Fornacs (1205) 

T U I  (1210) 

C ~ d a  (1216) 

Mcsaol a vn (1246) 

Er dan (1300) 

E rdan~ g (1327) 

46 T u l  (1441) 

40 Endani d (1475) 

220 Persei (1514) 

69 Taur (1633) 

OF STARS (CO tmtred) 

REMARKS 

P z sa gns a P M + 045 
P w th 1836 g~ ea + 007 
1835 - 1846 - + 034 

P w th 1835 gi e a P M f- 038 
1835 - 1845 - + 010 

'" a + l4' 
1835 - 1845 - + 107 

r83zz :i$y a I? + + 266 291 

P 1835 w - th 1835 1845 g - es a P M - 012 
+ 020 

TI p1 oe g v n Vol VI w der d f om Is rvntlon 1 
1835 P M = - 16 

" " a - 042 
Th ddfe e ce la qulte naccountable 

Con6 mi g tlie suppoeed error of B 

PI I gns a P M - 068 
P w th 1836 g e - 025 
1836 - 1845 - + 003 

See e ta 

P z a s g e a P M  - 147 
P with 1835 g e - 148 
1835 - 1845 - - 125 

MEAN RIGHT A e c n ~ s r o ~ s  

M R 

R NT 

Iiag 

h m 

2 27 53 98 

2 38 38 54 

2 41 5871 

a 49 13 43 

2 57 64 70 

3 0 42 60 

3 13 44 64 

3 16 49 74 

3163330 

a 17 20 16 

3194489 

3 25 18 02 

3 27 21 76 

28 g6 

3 31 6 02 

3 40 13 17 

3 43 39 07 

4 3 544 

4 8 8 60 

4 14 35 17 

4 17 2 24 

&4 

V v 
(- ) 

33 69 

38 27 

5865 

1371 

5 04 

49 43 

44 as 

49 70 

3283 

20 61 

4487 

17 83 

22 08 

08 

4 14 

12 86 

38 79 

5 5 2  

8 a7 

35 18 

2 31 



OBSERVED AT TBE MADRAS OB0ERVATORY IN THE PEARS 18431847 ( 33 

S N 

Cet~ d (863) 

13 Perse~ 0 (900) 

Perse~ r (961) 

47 Anetls (Q87) 

Pe sel (1039) 

Horolog (1060) 

Erldanl e (1144) 

Camelop (1162) 

Horologu (1157) 

Eridan~ (1161) 

Er~dan (1176) 

Fornaols (1206) 

Taurr (1210) 

Er~dan~  (1216) 

Messor~s rn (1245) 

Er~dan (1300) 

Endani g (1327) 

46 Taur~ (1441) 

40 Er~danl d (14'15) 

220 Persel (1514) 

69 Tauri (1683) 

L , , . , . . . . . . - 

OF STARS (Contznued ) 

REMARKS 

Confirming the P M - 0 56 

Confuming the usurned error of the Brisbane determlnatlon 

?8$tb_1,",","fy + O 0 6 9  

The Decllnat~on wen m former Vola appears to belong to 
another Star fJ? M + 0 01 ) 

B Catalogue 10 m error 

See errata 

See errata 

B Catalogue 10 m error 

. with g1 es a -- o 
18% - 1845 - - 0 14 

P azzi as I ~ E I  a P M - 3 60 
P wth 1835 gives - 3 45 
1835 - 1845 - - 3 87 

See errata 

Pinzz as~igns a P M - 0 30 
I? with 1886 glvss + o oa 
1836 - 1845 - - 0 10 

C 

MEAN DECLINATIONB 

M D D I N  J l  

R 
0 

- 4 13 24 76 

+48 34 6 14 

$34 25 594  

- -- 

4-49 0 56 97 

-61 39 4 80 

-43 89 57 99 

+69 42 27 64 

--48 20 1 19 

4 1  48 34 90 

-38 51 37 96 

-34 4 41 79 

+ l o  57 3s as 

- 4 8 3 3 2 4 6 8  

+70 50 - 
-39 4 10 35 

-36 40 24 45 

3. 5 6 54 64 

-- 7 63 51 03 

+33 35 49 06 

+aazrae '13  

l v  v1 

24 65 

5 40 

4 28 

- 

50 00 

4 89 

56 62 

- 
59 79 

36 37 

36 92 

39 08 

34 27 

2461  

- 

7 08 

22 14 

83 48 

51 88 

49 44 

2601  

- 



( 34 MEAN RIGHT ASCENSIONS AND DECLINATIONS OF STARS 

j 

t 

: 

8 N M  

3 Ononis r (1706) 

1 Lepor~s (1809) 

16 Aur lg~  1 (1886) 

Columb~e (1918) 

Or ion~s (1931) 

Camelop (2061) 

399 Taun (2135) 

16 Leporls b (2190) 

Columboa p (2200) 

33 Aurlgm 4 (2203) 

Aurgs c (2250) 

Monocer (2372) 

107 CnmeIop (2285) 

Columbs p (2318) 

Columbre n (2338) 

Equ Plot (2343) 

Col~~rnboa d (2354) 

24 Monocer (2404) 

Canls Maj (2438) 

MEAN RIGHT A ~ C E N S I O N B  OF STARS (Codanued) - 
Y B J 1 8  

Om 

REMARKS 

, , " , 

1 v(-o v; 1 
h m 

4 42 57 09 

4 66 12 79 

5 8 14 66 

5 11 53 98 

6 13 56 67 

5 28 46 12 

5 38 25 05 

6 44 39 62 

5 45 29 94 

6 46 46 15 

5 52 7 49 

6 54 41 10 

5 56 - 
6 0 12 77 

6 1 63 70 

6 2 16 21 

6 3 4 20 

6 9 3 43 

6 12 31 82 

57 08 

12 43 

14 36 

6 3 8 1  

55 95 

46 35 

24 86 

39 31 

29 77 

46 02 

7 63 

40 97 

- 

12 99 

53 68 

16 66 

4 20 

8 8 1  

31  85 

P a  zi assg a P M + 018 
P with 1836 g es - 021 
1836 - 1845 - + 015 

P with 183 gves a P M + 044 
- 1845 - + 064 

P w lh 1835 g ees a P M - 06 9 
1835 - 1845 - $ 023 

See errata 

This tar differs 30 seconds from E 

P azz ass gns P M - 0 6 0  
P with 1835 y es + 0 07 
1835 - 1845 - + 007 



OBSERVED AT THE M4DRA9 OBSERVATORY IN THE YEAR3 1843--1847 ( 36 1 
- - 

S N 

3 0 lon s (1706) 

1 Leporis (1809) 

15 Aur gce 1. (1886) 

Columbte (1918) 

0 lonls (1931) 

camelop (2061) 

399 Tauri (2135) 

15 Lepol~s d (2190) 

Columbm p (2200) 

38 Bur g s  S (2203) 

Aur gte d (2250) 

Monooer (3272) 

107 Camelop (2285) 

Columbe p (2318) 

Columbe a1 (2338) 

Equ P ot (2343) 

Columbte n9 (2354) 

24 Monocer (2404) 

Can1 M J (2438) 

OF ~ T A R B  (Contanued) - 
REMARKS 

P azz as g s P M + 0 4 4  
P w~th  1836 gl es - 0 02 
1836 - 1846 - - 0 01 

P n z  1 ssgns a P M + 036 
P w th 1836 g~ es + 0 08 
1836 - 1845 - - 0 08 

t ~ l ~ ~ ~ ~ ~ a  a - - 0 60 81 

P wit1 1836 gi es a P M - 
1835 - 1846 - 

0 41 - 0 34 

P with 1835 glvea a P M - 0 46 
1896 - 1a6 - - 0 28 

Plazzi assrgns a P M + 060 
P wlth 1836 gives + 0 08 
1836 - 1845 - + 0 19 

P a zt n s  gns a P M + 0 62 
P wlth 1836 g~ es a P M - 0 59 
1835 - 1845 - - 0 01 

th glVcs a + O 
1836 - 1845 - + 0 62 

Pla signs a P M - 0 42 
P with I835 gives - 0 05 
183b -- 1846; - - 0 02 

See errata, 

i3eo errata 

Differs 17 from Greenwloh Cntdogue of 1840 

T83~e ii:! g F  a * + O 0 41 88 

Plazz ass~gns a P M - 0 28 
P with 1635 g~ es + 0 04 
1835 -- 1846 - - 0 08 

Confirming the supposed erro of B 

Plazri aaslgns a P M - 044 
P wrth 1835 gnes + 0 12 
1835 - 1845 - 4- 0 28 

See errata 

see errata 

MEAN DECLINATIONS 

M m i  D J 8 

,.,T-- 

+ 5 20 5 81 

-23 1 18 59 

+39 67 16 46 

-35 3 129 

+ 3 24 53 01 

+$a 24 36 23 

+24 37 29 46 

-20 68 45 90 

-35 49 47 37 

-64 16 52 68 

4-42 64 32 34 

- 7 17 41 86 
4-61, 44 19 18 

-45 4 47 77 

-42 16 58 06 

-59 48 32 95 

4 2  7 56 01 

+ 5 6 36 70 

-13 29 40 76 

6 74 

17 06 

17 56 

2 02 

53 77 

34 56 

28 36 

45 68 

48 86 

52 34 

34 14 

42 84 

18 16 

47 41 

56 83 

30 76 

67 33 

38 18 

40 78 



( 33  ) MEIN RIGHT ASCENSIONS BED DECLINATIONS OF STARS 
- - - - -  - - - -- - 

S N 

Equ plct (2449) 

Equ Plct (2450) 

Equ Plot (2452) 

1 Can Maj t (2451) 

1.22 Camelop (2480) 

Geminor (9616) 

CanMaj DB (2523) 

286 Aungaa (2640) 

22 Nans (2565) 

Equ Plot ,u (2688) 

Navls (2605) 

Arg ln pup x (2701) 

101 Came Maj (2749) 

Bem~nor (2799) 

Nav~s C (2843) 

Gernlnor (2841) 

28 Canla Maj w (2986) 

OF STAREI (Contz ued)  

REMARKS 

I presume thm to be the Star ntended as No 1210 n the B is 
bane Catalogue 

The St r B 1211 IEI not now VI ible the are th ee Stars he e 
altogether two of whlch Nos 2449 nd 2462 g ee with B 1210 
and 1212 but 2480 (whose place was om tted in Vol VI ) d~ffers 
about 20 seconds from 13 1211 

P wltlllB35 a P M + 0 30 
1855 - 1845 - + 029 

MEAN RIGHT A B C E N S I O ~ S  

M R  e a r n  J 

R t?~ 
0 

h rn 

14 08 

6 13 44 51 

6 14 9 82 

6 14 2 1  88 

6 19 40 26 

6 22 - 
6 2 2 5 3 2 1  

6 24 69 86 

6 26 1 54 

6 29 39 88 

6 31 46 24 

6 42 3 46 

6 47 23 94 

6 53 38 81 

6 59 8 17 

6 69 20 38 

7 8 30 85 

ed 

V V 
(- 

. 

- 

10 00 

21 69 

38 76 

20 24 

6317 

59 91 

171 

39 94 

46 18 

3 85 

23 95 

38 92 

8 10 

20 50 

31 27 



MEAN DECLINATION@ OF STARS (Cmttnued) 

M D J 1 0  

S N 
R V V 

RCMARKB 
one 

Eq,, Plct (244g) -59 11 38 92 D ffcrs 10 f om No 1210 B there I probably lg nmall (-1 p M 

Equ P ct (2450) -59 5 65 34 - D ffers 1 26 f om B 1211 

Equ Plct (24S1) -59 33 ov SO 6B TI s Star h a been re observed 1 order to settle its place relati e 
to Nos 2449 nd 2450 or B 1210 and 1212 

P~az  esg a P  M - 0 25 
1 C n Maj (2451) -29 39 b6 05 55 12 P v i t l  183561~s + 0 07 

1835 - 1848 - + 0 02 

122 Cnmclop (2480) f79 42 54 65 54 41 - P with 18% g 1 v e s a . P  M - 053 
1835 -- 1845 - 0 62 

Gemno (2516) +32 38 30 72 30 29 The Q eenwich Catalogue for 1840 1s about 8 in error 

Plazz~ ns igns a I? Rf - 0 30 
Can Maj D (2523) -32 16 28 34 27 63 P with 1635 glvee + 0 15 

1836 - 1846 - + 0 08 

236 Aurigm (2840) +3132 370 487 P with 1835 glves a P M + 0 38 
1835 - 1846 - $ 0 30 

Pin 2 ass bns a I? M - 0 60 
22 Nuvie (2555) 4 0  48 36 19 32 06 P n tl 1835 pves + 0 05 

1886 - 1845 - - 0 20 

EquPict p (2588) - 6 8 3 8 1 3 3 6  1249 

Plnzzl mans a P M + 0 40 
Nnvis (2605) -88 1 9 46 9 72 P wlth 1835 gves + 0 06 

1835 - 1845 - + 0 08 

P az I nssig la  a I) M[ - 0 30 
A g I pup x (2701) -87 45 41 53 40 53 P with 1835 glves 4- 0 11 

1835 - 1845 - f 0 01 

101 Canis Maj (2749) -28 19 55 44 64 88 P wtl 1835g;lvesnPRZ - 0 39 
1836 - 1845 - - 0 45 

P w th 1836 gives a P M - 0 70 &minor (2799) + 29 35 27 60 28 36 - 1836 - - 0 78 

Piaz 1 ass gns a P M - 0 40 
Naris C (2843) 4 2  6 40 79 42 02 P wth 1835 pves a P R/I + 0 08 

1838- 1846 - + 0 20 

Gemino (a841) +16 46 3 01 - See errata 

P~azzi  a s i p s  a P M + 0 40 
28 Canis M J a, (2936) -26 30 24 78 26 25 P v th 1835 g ves + 0 07 

1836 - 1846 - + 0 12 

h,, . ,, 

D 



( 3 8 )  MEm RIGHT ASCENBIONB AND DECLINATIONS OF BTARS 

B PI 

Navle L (51939) 

Can s Maj (a961) 

Na ~s (3023) 

Gemmor (3068) 

Navle Y (3086) 

N a  r (3116) 

Gem nor (3174) 

N I ~ T  (3209) 

83 Qem nor B (8223) 

k g  m pup (8348) 

Navl (3a64) 

817 Navle (3266) 

7 Navi E (3262) 

Cane y (9483) 

19 Canon L (8519) 

Navla (3806) 

Pix Naut (3860) 

16 Hydise t (3889) 

U r a M ~ g  (8891) 

79 Cancrr ( m a )  

18 Urn Maj a (4017) 

Msim RIGHT Ascensror~s OF STARS (&tan ed ) 

Y B Aee Jm 

B 
REMARKS 

0 1 - ': I 

C o h  ng the presumed er or of the Brlsbane determinat on 

P i a e s g a a p  M - 0 60 
P mth 1886 g es - 0 10 
1886 - w tl 1846 - - 0 21 

See ata 

Anothe Star observed in 1836 

Pa z e gn aP M - 1 47 (See P~azzi snote ) 
P with 1835 g~ e - 0 18 
1636 - 1846 - + 061 

h m 

7 8 48 63 

7 10 aa 46 

7 16 63 31 

7 21 0 87 

7 a4 40 81 

'7' 28 14 66 

7 3 4  - 
'I 38 9 37 

7 39 - 
7 41 88 67 

7 42 81 34 

7 43 a1 a4 

7 42 - 

8 1 6 47 

8 1 1 -  

8 39 12 64 

8 43 38 90 

8 47 11 88 

8 4 8 2 8 0 8  

9 0 - 
9 4 59 58 

48 32 

22 28 

63 26 

0 89 

40 84 

14 70 

786  

9 Ei6 

- 
88 10 

31 28 

- 
- 
6 28 

- 
1% 70 

33 80 

11 88 

2820 

- 
69 69 



OBSERVED AT THE M4DRAa OBSERVATORY IN THE YEARS 1843-1847 ( 39 1 

S N 

N i s L  (2939) 

Canis Maj (2951) 

N (3023) 

Gern~no (3058) 

N s k  (3086) 

N 1s (3116) 

Gem nor (3174) 

N v s T (3209) 

82 Qeln~nor B (3223) 

hrg in pup ( 8 ~ )  

Nav s (3254) 

217 Navis (3256) 

7 Nav~s (3262) 

Canori ly9 (3432) 

19 Cancrl L (3619) 

Na (3806) 

PIX Naut (8860) 

16 Bydim g (8882) 

Urs Maj p (3891) 

79 Cancr~ (3982) 

18 Urs Maj e (4017) 

OF STARS (Conlwu d )  

REMARKS 

P w tl 1835 ves a P M + 0 54 
1835 - 1845 - -I- 0 29 

P s g s a p  M 3. 0 40 
P 11h 1835 gl e $- 0 03 
1835 - 1946 - $ 0 25 

See e rata 

The G~eenwicl~ Catalogue for 1840 g~ es 33 24 

P with 1635 gives a P M - 0 60 
1835 - 1845 - - 0 20 

Th Greentvloh Catnlo ae for 1840 glves 8 27 

See errata 

The Grcciiwlcl~ Catalogue for 1840 glves 44 83 

Another Star observed in 1835 

Tl e Greenwich Catalogue for 1840 gives 29 03 

Plnzzi ass gnw n P M - 
P wlth 1830 gives O 1 Only 0.0 observa 

P - 1646 - - t o n m 1 8 S 5  - 
The Greenwich Catnlogue for 1840 g ves 19 85 

P w i t l i 1 8 3 5 g 1 e s a P M  - 0 3 8  
lss5 - - - 0 34 

P wlth 1838 g cs a P M - 0 38 
1835 - 1846 - - 0 26 

Plazzi n s~gna a P M - 0 48 
P wltll 1835 gves - 0 01 
1825 - 1'846 - + 0 16 

The Greenmch Catalogue for 1840 gives 16 60 

Piazzl ass gns a P M - 0 27 
P mth 1835 gves + 0 07 
1835 - 1845 - + 0 2 8  

MEAN DECLINATIONS 

Y D J D 

R 
0 

0 

-44 23 22 31 

-27 36 38 60 

-51 54 28 91 

+28 1 37 30 

-30 38 20 88 

-436 0 16 01 

+2" 45 34 46 

4 4  46 53 69 

$23 31 9 84 

-25 33 22 46 

-24 31 40 92 

-24 34 42 86 

-24 28 28 73 

f 26 58 16 67 

f 2 4  30 19 86 

4 2  3 43 80 

-33 12 13 60 

+ 6 31 55 57 

+ 68 13 - 
f 22 37 19 88 

1-54 39 26 92 

I v1 

19 83 

40 78 

27 07 

- 

24 18 

15 38 

3'1 52 

66 64 

12 62 

21 88 

40 68 

- 
26 93 

19 95 

23 75 

44 27 

14 62 

53 89 

- 

20 70 

24 78 



( $0 ) ME IN RIGHT ABCENSIONB AND DECLINATIONS OF STARS 

S N n f  

Dracon s (4102) 

Plx Nant (3 (4112) 

6 Leon16 5 (4191) 

2a Leo MU (4213) 

10 Ant1 Pneum (4253) 

16 Leon~s y (4287) 

Ant1 Pneum 8 (4301) 

66 Leonls (4315) 

61 Sextant s (4544) 

190 Camelop (4587) 

34 Urs Maj p (4606) 

73 Leonis n (5123) 

Vans (5158) 

Navis (5169) 

297 Urn Maj (5357) 

449 Leonis (5372) 

Vngni ($461) 

16 Virqn~e c (5668) 

OF STARE (Cont nued) 

REMARKS 

P as gns a P M - 0 20 
P with 1835 g v e ~  + 006  
1835 - 1846 - + 0 27 

80 
P zl asgns  a P M - 0 44 
P mth 1835 gves + 023 
1835 - 1845 - - 0 69 

P w~th 1835 g es a P M - 
1835 - 1845 - 0 82 - 0 57 

Not obse ved befa e 

Not observed before 

P~azz l  ass gns a P M 
P w th 1836 g ves 
1835 - 1845 - 

Plaz assigns a P M 
P withl836g es 
1836 - 1845 - 

MEAN RIGHT ASCEN~IONB 

M n ABcm J 

"" 
h m 

9 14 29 11 

9 14 38 38 

9 23 - 
9 26 20 72 

9 30 30 11 

9 36 - 
9 37 17 92 

9 39 138 

10 6 1 80 

10 l1 36 92 

10 13 - 
11 7 -  

11 11 0 41 

11 11 6 31 

I 1 32 52 51 

11 34 11 70 

11 47 a8 06 

12 12 - 

28 Y2 

38 16 

- 
20 76 

29 62 

- 

17 73 

137 

2 62 

35 6'7 

- 
- 
- 
- 
52 48 

12 00 

28 40 

- 



REMARKS 

PIX Naut 0 (4112) 

6 Leo (4191) 

22 Leo M (4213) 

Tl c ce w ~ c h  C t logue f r 1840 10 error 

10 Altl Pneu~n (4263) 

16 Leon 8 y (4297) 

Ant1 P eum 8 (4301) 

The Gleenw 11 Catalogue for 1840 glves 39 04 

The a eenwloh Cnlnloguc for 1840 gives 27 49 

The Green v~czh C talogue fir 1840 gives 6 66 
See errata 73 Leo 1s n (5123) 

Confrming tl c presume 1 e ror of B 

297 Urs M J (0357) 

449 Leo111s (6372) 

Vrg 1 (5461) 

16 Vlrg re c (6658) 
The Obser ations furnish~ng this re ult Were made In 1832 

1 he G eenwioh Observat~ons for 1840 o'lvca 34 36 



( a MEAN RIGHT A3CEWSIONS IWD DCCLINATIONEl OF STAR8 

MEAN RIGHT ABCENSIONS OF STARB ( C  azn d )  

JAN 1 

8 N REMARKS Iv(?; 1 1":. 
P a as gns P M - 001 
P mth 1835 g ves - 072 
1835 - 1845 - - 045 

P~az as gn a P M 
P wlth 1835 g es 
1835 - 1845 - 
Pla 1 eg a P M 
P ~th 1835 g e 
1836 - 1846 - 

Confi m g the P M 

P zz aseig s a P M - 032 
P w th 1835 g es + 027 
1835 - 1845 - + 016 

- 
p1836 zh iE: 080 

f 011 

8 Canum Ven d (5782) 

33 V1 p (5869) 

43 Corn Ber a, (6078) 

61 VY I (6123) 

Centaur1 (6180) 

Centau 1 (6185) 

Centnu (6209) 

Vlrp 1s (6214) 

Centaun (6381) 

Cent u (6288) 

Ce tau I (6297) 

82 VI gnis  m (6347) 

Cent un (6363) 

438 U s M J (6406) 

Centaur1 (6414) 

10 Dracon~s (6474) 

Camelop (6484) 

Hgd a (6486) 

Centaur1 (6529) 

D aeon s (6543) 

Centaur1 (6644) 

252 Can Ven (6560) 

h m 

12 26 22 27 

12 38 29 96 

13 4 38 01 

13 10 1860 

13 16 - 
13 17 - 
13 19 - 
13 20 19 66 

13 26 - 
13 27 52 70 

13 28 - 
13 33 29 03 

13 35 - 

13 39 28 90 

13 40 - 

13 46 54 23 

13 47 3 83 

13 48 - 
13 53 - 
13 54 60 22 

13 55 26 67 

13 67 13 39 

22 00 

30 18 

38 26 

18 60 

- 
- 
- 

19 72 

- 
52 69 

- 
28 94 

- 
28 90 

- 

54 35 

2 92 

- 
- 
50 72 

26 95 

13 63 



CM) MEW RIGHT ASCENBIONS AND DECLINATIONg OF STARS 

or STARS (Contz ued)  

REMARKS 

(No 2566 of Val V ) 

P a P M  - 037 
P w th 1835 g e - 012 
1535 - 1845 - - 014 

Confilm ng the p esumed e ror of B 

P 1 assgn P M - 053 
P w th 1636 g es - 015 
1835 - 1845 - - 017 

The B b e C talog ie t tes 11 i St to be double 

P €! P M  - 030 
P w t l  l83Eig e - 067 
1836 - 1845 - - 03 9 

The Brlsbane place 1s one mi ute in error 

P z a lgns a P M - 029 
P w th 1631, g e + 015 
1836 - 1846 - + 027 

T h e  Green WI h Catalogue for 1840 g ven 14 1 1 

No 5183 B is not now vm ble 

s N 

630 V rgi (6575) 

Ce tour (6697) 

V n (6624) 

Centaur (6647) 

19 Booti A (6666) 

Ce taur (6664) 

Centau 1 (6714) 

Libra: (6721) 

Hydlaa (6736) 

Centnu (8735) 

23 B o o b  B (6754) 

LUP (6784) 

L brse (6626) 

LUP (6833) 

Ce taur (6843) 

Bootls h (6861) 

L bra: (6890) 

12 Hyd s Con (6902) 

LUP (6959) 

Quad Mur d (6991) 

Lupl (7046) 

MEAN RIGHT  ASCENSION^ 

M 

R P6 

BB TI 

h m 

13 58 48 22 

14 2 26 70 

14 4 44 96 

14 8 766 

14 10 29 29 

14 12 6 20 

14 14 35 62 

14 16 21 44 

14 17 42 46 

14 17 27 01 

14 19 55 24 

14 23 45 89 

14 2R 45 66 

14 a9 as sg 

14 30 44 54 

14 33 4 08 

14 37 24 06 

14 38 42 82 

14 47 32 25 

14 61  14 $0 

14 58 - 

J 

v v 
[- ) 

48 08 

- 
44 98 

8 49 

29 31 

6 36 

35 09 

21 52 

42 38 

26 63 

56 96 

45 92 

46 37 

27 17 

44 94 

4 02 

24 a7 

42 70 

32 48 

14 9'3 

- 



B N 

630 V i r p  (6575) 

Centaur1 (6h97) 

Vl ple (6624) 

Centam (6647) 

19 Booti 2 (6666) 

Ccntauri (6684) 

Oenoun (6714) 

Lbm (6721) 

H jdrm (6786) 

Centaur1 (e735) 

23 Boob d (67 4)  

Lu pi (6V34) 

Librm (68aa) 

Lupi (6838) 

Cenbu 1 (0843) 

Boot~s h (0881) 

Libroe (6890) 

la  Hydrm Con (6BO2) 

Lupl (8959) 

Quad Mur d (6091) 

Lupl (7046) 

OF STARB (CO h ued) 

REMARK0 

Pla n e a P  M - 0 38 
P with 1835 g e + 0 0 1  
1836 - 1845 - - 0 01 

Not ob c ved bef re 

P 1m5 w t h 1 8 3 5 g e a P M  - 1M6 - - - 031 
o aa 

Dcfl y e era1 I oonda f om B Cat a P M - 0 6 probably 

Pazz sg aP M + O W  
P wlth 1886 g ves + 0 10 
1836 -- 1846 - + 060 

Confirmil g the presumed crror of B 

Another Btar oberervcd (Scc errata ) 

eenwoh Catalogue for 1840 gvea 46 08 

Another Stn obser ed by m tnko in 183 

P~uzl i  rssigne a P M - 054 
P with 18d6 0 CB - 0 8 8  
1835 - 1845 - - 0 08 

Th~e  le B No 4866 

P azri mlgna rr P M + 084 
P wth 18ssg ce + o r a  
1835 -- 1845 - + 0 16 

Confirm~ng tho praaurned crror of B 

Confirm~ng the preeumed error of B 

PI 71 aa IgnuaP M - 0 36 
P w th 1836 g ca + 0 0 8  
1836 - 1846 - + 023 

Gireenwioh Catalogue for 1840 is  1 in error 

B Cot p e a  13 2 24 there la probably a (-) P 

The Breenvn~lob Catalogue for 1840 Free 66 83 

No 5183 B 18 not now vleible 

B 

MEAN DECLINATIONB 

16 CL 

B n 

-16 a6 63 ra 

- 4 6  19 63 88 

- 2 32 10 

51 84 la 

+46 48 9 41 

- 4 5  14 59 84 

-46 44 20 69 

-10 67 46 08 

-26 9 17 87 

4 8  8 67 20 

+52 35 10 85 

4 5  86 32 oa 

-11 88 38 621 

4 5  37 29 41 

- 4 0  66 8 98 

+45 4 34 84 

--20 80 62 31 

-26 26 0 62 

4 8  18 11 47 

+60 16 S3 71 

-66 91 - 

8 

V VI 

as aa 

- 
32 98 

90 011 

4 TI 

67 77 

- 
40 66 

- 
5s 00 

7 80 

aa 61 

81 78 

28 88 

g 33 

32 87 

61 73 

1 4 1  

9 '16 

50 71 

- 



(46 MEAN RIGHT AEICENHIONS ANP DECLINATIONS OF BTAR0 

0 M 

44 Bootla (7061) 

40 U a MIII (7066) 

C rc; 11 B (7089) 

Lupl (7091) 

42 Urn Mln (7115) 

L brr~ (7167) 

16 Quad Mur (7174) 

Llbraa (7940) 

86 Llbrs ('726s) 

7 Cor Bor g (7816) 

Serpent1 (7391) 

41serpent1sy (7411) 

Cor Bor g (7461) 

14 Scorpi (7591) 

Normm (7668) 

Normm (7688) 

I 21 Urs MUI 7 (r668) 

: 16 Draconm A (7696) 

I23 Scorpu (Wl4)  

Am (7726) 

40 Hero& t; ('7747) 

MEAN RIGHT A~CEHBIONS OF STARB (&4 nu d ) 

M B  w J 1 

.m 1. .;I REMARKB 

P azzi smgm a P M - 060 
P mth 1886 g~ es a P M - 022 
1835 - 1845 - - 068 

1836 with - 18" 1846 glpeE - ' - 074 - 079 

See errata 

See errata 

Obeerved only at one w re 

One 

1 m 

14 68 40 51 

16 0 17 86 

15 4 88 24 

16 6 8 98 

16 6 136 

16 14 11 97 

16 14 38 61 

l a  a4 43 as 

15 Sd 14 95 

16 89 39 89 

1 6 4 5 6 9 0 3  

16491762  

16 56 7 16 

16 269'79 

16 7 8 87 

18 11 62 96 

16 aa 6 26 

16 28 18 66 

1 6 8 1 2 6 7 4  

16 38 9 44 

16 85 96 66 

(4 1 

40 97 

17 41 

aa 04 

8 87 

1118 

12 as 

38 72 

48 ss 

14 11 

33 66 

6888 

1746 

700 

6980 

9 94 

63 10 

5 a6 

17 Y2 

267s 

10 00 

26 00 



OBBERVED AT THE MADRA8 OBSERVATORY IN THE YEARS 18-1847 
-- 

(47 1 

s N 

44 Bootle (7051) 

40 Un M (7066) 

Cvoin d (1089) 

L P  (7097) 

4 2 U r s M i l  (7116) 

Llbm ('7167) 

16 Quad Mur (7174) 

k b m  (11146) 

86 L~bm (m63) 

7 Cor Bor (7316) 

Serpcntu (7391) 

41 0erpenb r (7411) 

Cor Bor Q (7451) 

14 Scorpu 9 (7621) 

Normre (7668) 

Norms (7588) 

31 Urs Mm 7 (7660) 

16 Druoonls A (7696) 

128 Saorp~l ( ~ 1 4 )  

Brie (7726) 

40 Hercub t (77'4'7) 

OF STARB (-a) 

REMARK0 

Not observed before 

Confirmi g the euppoeed error of B 

PI zsi seips a P M - 0 30 
P w th 1836 givee $ 0 18 
1835 -- 1845 - 3. 024 

Plaza1 nmigna a P M $ 060 
P mtb 1886 g l ~ a  - 0 14 
1836 - 1848 - - 0 29 

GZreenmoh Catalogue for 1840 givea 38 90 

Conibmmg the euppoeed err01 of B 

Sec err ta 

Pa mgnsaP M - 0 40 
P I th l8S p e a  - 0 09 
1835 - 1845 - + 0 01 

PazziassgnsrrP M - 0 16 
P with 1836 gvee - 0 70 
1836 - 1845 - - 0 64 

P with 1836 gves a P M -- 1 30 
1886 -- 1646 - 1 a8 

P w~th 1835 gnes a P M - 0 73 - - - 0 07 

Thls extraord~nary dfierence merits parhcdai attentloll Creem 
lBM Gru 

See emta 

See errata 

Qreenmoh Catalogue for 1840 @ es 84 81 

Greenwloh Catalogue for 1840 ~ v e e  11 92 

Paz ~ a s s g n e  aP M - 0 09 
P mth 1836 glvea + 0 17 
1885 - 1845 - - 044 

Not observed before 

Greenmoh Catalogue for 1840 p es 12 86 

MEAH DEULINATIONS 

LC D J 

II 
0 

+48 16 84 75 

+72 aa is 84 

-60 a2 88 49 

4 7  a9 26 30 

f 7 4 a 9  919 

-10 6 84 86 

+60 46 88 94 

-a4 34 67 08 

- a 7 8 l l a o 7  

$87 8 81 08 

+a3 41 9 20 

$16 10 16 69 

+83 46 27 79 

-19 8 8 4'7 

4 9  1 30 17 

- 4 4  60 61 88 

f 76 6 37 58 

+69 6 l a  49 

-a0 6 1 9 3  

- 4 8  12 26 04 

+81 63 13 48 

4 

V VI 

84 21 

16 6 s  

- 
27 88 

8 6 4  

88 88 

84 78; 

57 58 

1263 

80 01 

8 68 

16 93 

27 04 

8 00 

- 
6 1  15 

83 a6 

8 48 

66 80 

- 
9 66 



( 4 8 )  M E W  RIGHT ABCENSIONfi AND DECLINATIONS OF BTARB 

8 N M  

so or pi^ p (7810) 

Oph~uoh (7879) 

Am (7906) 

Dr conla R (7915) 

84 Oph uoh (7917) 

a2 U a Wn (7969) 

53 Berpentle (8016) 

Herculla OJ (80411) 

Ophuohi (8048) 

88 Soorpn (8049) 

34 soorp 1 (8070) 

a4 Draoon e (814r) 

Hercd s (8173) 

141 Draco a (818!2) 

Arm (8214) 

87 Reroul a (8263) 

Bagittar ( m a )  

Teleecap I (8366) 

Draoon (8371) 

70 Oph~uch~ P (8372) 

84 D aoon e (8870) 

Talesoopu (8446) 

OF STARB (COfWl e d )  

REMARKS 

A amall Star (7 8 mag ) follows tl ie at 37 80 about 3 a to the 
80tdh 

Only one doubtful obee~ atio In 1886 

MEAN RIGHT ABCENBIOPPB 

M R Am J 

a NT 
0 n 

h m 

16 43 41 62 

16 62 27 17 

16 56 8 74 

16 60 81 12 

16 58 50 04 

- - 
17 12 6 73 

17 14 61 54 

17 16 20 47 

17 16 88 81 

17 20 14 14 

17 20 7 67 

17 82 as 97 

17 38 28 91 

17 37 52 16 

17 42 81 90 

17 62 81 81 

- - 
17 66 23 89 

17 67 87 87 

17 57 6a 20 

18 10 8 90 

v v - 

41 16 

26 86 

8 96 

80 88 

60 46 

- 
6 69 

61 59 

20 56 

87 98 

13 57 

7 SD 

2865 

23 35 

62 66 

38 13 

31 28 

- 
22 63 

37 31 

61 36 

0 52 



OBBCRVED AT THE MADRAS O m R V A T O R Y  IN THC YEAR3 1842LlW7 ( m )  

Oph 1c1 (7879) 

Ale (7906) 

Dsoon R (7915) 

63 Serl entu y (8016) 

Hercul s (8042) 

Oph~ual~r (8048) 

83 Soor1 (8040) 

34 8 ~ 0 ~ 1 1  (8079) 

a a D l o o n 6  (8147) 

Hcroul (8173) 

141 Drncon a (8182) 

Arm (82 14) 

87 Herculls (826 

Sagtttarll (83 2) 

T leaoop (8366) 

MEAN DECLINATIONS OF STARB ( C  i nued) 

l v  I REMARKS 

P wth 1836 ea I? M -- 037 
1635 -- 1846 - - 0 23 

Not oL v d lef c 

Pin i a gna a I? M + 0 48 
P wth 1 8 3 6 ~  e - 004 
1836 - 1856 - + o la 

P with 1836 g~ es a I? M - 1 00 
1836 - 1846 - - 1 12 

G cenm 1 C t 1846 g e 26 86 

Q eenw cl Cat 1840 gives 44 94 

Grccnw~cl C talogue g vca 48 06 tl o alt tude at Green vloh 
I0 Ok 1~ 1 20 

GI ecnwlch Cat IS40 g ves 27 20 

P z  a ~ g  P M  - 0 40 
P wtl lB36 - 0 39 
1635 - 1845 - - o oa 

See er ala 

See e rat. 

GI een h C talodue 1840 glvea 12 78 

Co fiim~ng the preanmed erro of E 

P a gn a P M  + 060 
I? w~th 1836 g vea + 024 
1885 - 1046 - + 0 27 

Col firmlng the presumed erro of B 



(50 ) MEAH RIGHT ASCENSIONB AND DECLINATIONS OF BTARB 

OF ~ T A B B  (Go i nu d )  

REMARKa 

2 := g(lea a - - 120 

P w t h 1 8 3 6 g 1 e s a P M  -k 084 
1835 - 18LS - + 131 

Paze asegl a P  M 
P wth 1836 g ee 
1835 - 1846 - 

MEAS RIGHT A s c ~ n s r o ~ e  

M B  so J 84 

8 N M  v VI 1 o m  I ( -  I 

- 
- 
60 72 

4 30 

- 

30 94 

- 
18 89 

66 37 

46 06 

821 45 

9 5 5  

- 
21 as 

47 32 

- 
88 74 

57 85 

4811 

40 81 

U E  M (8636) 

Teleeoopu (8651) 

44 Draoonui 2 (8647) 

82 Ur Mln (8687) 

Teleacop (8680) 

68 Serpent E 19 (8701) 

Teleecopll (8712) 

Dr urnla (8714) 

Co Bust y (8757) 

I3 g ttan (8771) 

41 Bag ttaru s (8791) 

Spttaru (8861) 

Sa ttarn (8874) 

s g t b  u (89 3) 

8 Bagltts (8980) 

Pavo Is (8983) 

61 Dr oonu (9046) 

Draconle (8064) 

Aqullm (9189) 

a Draoonls (9168) 

h m 

18 20 - 
- - 

18 88 60 71  

18 28 4 40 

- - 

18 48 30 88 

- - 
18 51 14 86 

18 66 6G 44 

18 67 46 38 

19 0 82 78 

1 9 1 0  996 

- - 
19 17 aa 04 

19 17 47 80 

- - 
19 82 89 07 

19 36 57 86 

1 9 4 4 4 7 8 4  

is 48 40 la  



OBSERVED AT THC MPDRAS OBSERVATORY IN THE YEARS 1 8 4 3 1 8 4 7  (61  1 

a N 

l v  I REMARKS I 0 R  

U s Mm (8635) 

relescop~~ (8551) 

44 Draconis x (8547) 

82 U s MI i (8587) 

T lescopu (8689) 

Cor Aust y (8757) 

Sng ttar 1 (87171) 

Sa~lttar~r (986 1) 

9ng1tta 11 (8874) 

Sn 1ttur11 (8923) 

3 Sag ttm (8930) 

Pavonls (8933) 

61 Draconis (9046) 

One obse t o  in 1836 d~ffer 30 

B C talogue 1s 5 n error 

A vrong Sta ppear to have been obse ed in 1835 

B C t logue g es 12 59 86 the e s piob bly a (-) P M 
of 4 0  5 

P I ~  1 g l s  P M + 032  
P w th 1835 g~ ees - 0 02 
1835 - 1545 - + 0 06 

Confirming the presumed error of B 

PI g s  P M  - 0 31 
P w t l  183Sg ee~ + 0 01 
1835 - 1845 - - 0 13 

G eenwich Cat for 1840 g e 51 82 
P vitl 1836 g ves a P M + 0 01 

1836 - 1845 - - 0 40 

B Catalogue gl es 11 80 

Greenw ch Cat fo 1840 g 18 20 

Confirming the pievumed eiro of B 

P zz ass gns P M - 2 12 
P with 1835 gi e - 170  
1835 - 1845 - - 165  

- I See er at 

P azz aR ~ g n s  a P M - 0 30 

2 ~ I W ~ M  (9168) +68 62 23 49 I 13 00 / P alth 1835 ~ I V ~ I  + 0 09 
1835 - 1846 - + 0 14 



( 52 M E l N  RIGHT ASCENgIONS AND DECLINATIONS OF STARS 

8 N 

12 Saglttm y (9188) 

Sag ttar 1 (9203) 

Telescop I (9222) 

349 S gitta (9255) 

Sag ttar y (9260) 

24 Cel he (9297) 

Sag tt 1 (9303) 

Cephei (93'76) 

1 Cepl (9383) 

Cephe (9438) 

C p co nl (9433) 

12 Cap GO (9434) 

Anti o (9439) 

2 Ceph 0 (9488) 

16 Capr~co n yl (9675) 

M c oscop (9584) 

279 D aco 11 (9689) 

Delph~ q (9627) 

3 Cephc~ 27 (9629) 

Cephe (9634) 

Microacopa p (9666) 

OF STARB (Cant nu d ) 

REMARKS 

P th 1835 g a P M 
1835 - 1845 - 

+ 043 
i- 070 

P gn P M - 055 
P wtl  1835g e + 066 
1835 - 1845 - + 079 

P ~ a z  s g  n P M  + OR3 
P t th 1635g + 062 
1836 - 1545 - + 123 

P w t h 1 8 3 5 g e  P M  + 103 
1835 - 1845 - + 010 

P 1 a signs n P M - 053 
P wid 1835 gl + 081 
1835 - 1845 - + 056 

p18al: g- + 0g3 + 046 

P s gns P M 
P w th 1835 gn 
1835 - 1845 - 

See er a t  

See e ata 

MEAN RIGHT d s c e ~ s r o ~ s  

M R J 

R NT 

rm 

h m 

19 51 51 77 

19 53 44 66 

19 56 18 90 

20 0 29 92 

20 1 0 49 

20 3 53 26 

20 5 36 91 

20 13 14 63 

20 14 0 01 

20 20 66 51 

20 20 59 32 

20 21 0 56 

20 21  81 44 

20 26 58 39 

20 36 54 81 

20 37 - 
20 37 41 96 

20 42 14 66 

20 42 7 78 

20 43 20 61 

20 46 - 

v v 
1- ) 

61 79 

44 15 

18 73 

30 07 

0 22 

53 13 

36 30 

16 66 

0 26 

55 96 

69 07 

0 29 

51 38 

68 38 

54 6G 

- 
42 45 

14 49 

7 13 

19 93 

- .  



OBSERVED AT THE MADRAS OBSERVATORY IN THE YEAR# 184,31847 ( 53 

- 
S N 

12 Sagltk y (9188) 

Sag ttar 1 (9208) 

Telesoopii (9222) 

349 Sag~ttnru (9265) 

Sapttnru J (9260) 

24 Cepllcl (9297) 

sng ttar~i r (9303) 

Cephel (9376) 

1 Cephei (9883) 

Cephei (9438) 

Capricorn1 01 (9433) 

12 (Iapncarni B (9434) 

Ant~noi (9439) 

2 Cephei 0 (9488) 

16 Capr~oorni y (9676) 

~ I G ~ O E ~ C O ~ U  (9584) 

279 Draconrs (8589) 

Dclphin~ cp (9627) 

2 Cephei 1 (9629) 

Cephei (9684) 

Wcrosoopn p (9666) 

OF STARS (Con1 nwd) 

REMARKS 

P a m g n a P M  + 028  
P w th 1835 g es - 0 09 
1835 - 1845 - - 0 09 

* th 1835 glVea a P M - 0 38 
1836- 1845 - - 0 35 

See enata 

P ass gns a. P M - 0 41 
P wth 1835 g ves - 0 03 
1835 - 184-5 - - 0 26 

P18, f i::i g e  a - - 1 63 1 60 

Piazz~ ass gns a P M + 076 
P wlth 1836 g~ es - 0 23 
1836 - 1845 - - 0 49 

See errata 

See errata 

See errata 

Greenwloh Catalogue for 1840 gives 24 03 

Confirrnlng the presumed error of B 

See errata 

P M erroneous In Vol 111 

See errata 

Confirming the preaumed error of B 

H 

MEAN DECLINATIONB 

M D J 

R 
0 

+19 4 28 98 

-38 17 16 75 

-53 0 58 43 

-21 2 18 13 

-36 29 7 03 

+76 a sr 60 

-27 29 26 91 

+W 21 36 61 

+77 14 31 80 

+77 32 2 24 

-19 5 40 71 

-19 6 28 40 

- 4 66 49 45 

f 62 28 26 84 

-26 49 24 26 

4 4  32 54 79 

+80 53 14 49 

+ 11 68 9 92 

+61 14 17 61  

+ 54 69 65 60 

4 4  4 0 8 8  73 

84 

v VI 

28 98 

17 01 

68 63 

16 86 

7 37 

47 46 

24 84 

35 82 

32 29 

2 11 

41 97 

29 46 

51 79 

29 39 

20 63 

52 26 

17 51 

10 46 

16 61 

53 14 

41 81 



I 64 ) MEAN RIGHT ASCEN8IONS AND DECLINATIONS OF flTAR3 

OF STARB (Cont nu d )  

REMARKS 

Plazz~ adagns a I? Ihf - 073 
P with 1835 pve - 003 
1836 - 1845- 4- 050 

P with 1835 g ves a P M + 072 
1835 - 1846 does not confirm t h ~  P M 

P aasgn a P M $- 003 
P with 1835 g es + 043 
1836 - 1845 - + 037 

B vnth 1835 gwea a P M + 400 
1835 - - + 437 

P azz~ asslgns a P M 
P wrth 1835 gves 
1835 - 1846 - 

MEAN RIGHT A s c ~ n s ~ o ~ s  

M R  A JAN 1 4 

S N v YI 1 O R  / ,, , 
- 
- 
34 67 

4 97 

30 O5 

23 61 

42 80 

37 39 

- 
- 
24 95 

32 86 

8778 

27 12 

- 
- 
- 

22 a8 

9 41 

13 97 

Microscopii (9689) 

Ind (9710) 

22 Capricorn 1 (9'740) 

3 P sc~s Auet (9818) 

(9863) 

Capricorn (9947) 

129 Capricorn1 (9978) 

Aquaru (9999) 

In& (10060) 

I dl (10066) 

Indl (10073) 

45 Capricorn1 d3 (10087) 

11 Cephe~ (10128) 

Indi (10200) 

Indl K (10226) 

Indl (10234) 

P s c ~ s  Aust (10267) 

, 174 Cephei (10272) 

Grms (10306) 

Lacatre na (10326) 

h m 

20 49 - 
20 52 - 
20 55 34 77 

21 4 5 50 

l6 

21 19 22 84 

21 22 43 07 

21 26 37 51 

21 31 - 
21 31 - 
21 33 26 38 

21 35 33 04 

21 39 37 72 

21 61 27 49 

21 64 - 
21 56 - 
21 59 - 
22 0 22 61 

22 6 9 46 

22 7 18 86 



OBBRYED AT THE W R A 0  OBSERVATORY IN THE YEARS 1 8 4 8 1 M 7  ( & I  

S N 

Mloroaoop 1 (0689) 

Ind (9110) 

22 Capr~oorn~ 7 (8740) 

3 Pleow Auet (9818) 

Cephe to (9863) 

Capnoorni (9947) 

129 Capnoorni (9978) 

Aqumi (9999) 

Indi (10060) 

In& (10056) 

In31 (10073) 

46 Capnoorni d9 (10087) 

11 Cephe~ (lolas) 

h d l  (10200) 

In& K (10226) 

Indi (10234) 

Pmie Bust (10257) 

174 (lephei (102la) 

Q r u  (10306) 

Laaertm m (10826) 

OF STABS (-a) 

REMARKS 

C o n h u g  the p~emmed error of B 

CodrnlngthepresnmederrorofB 

Greenw~ah Catalogue for 1840 pvee 49 81 

Razz1 amgns P 1VZ - 0 11 
P with 1885 gpvw - 0 11 
1832 - 1846 - $ 039 

P with 1835 g~ ea a P Pn: - 0 31 
188s - 1845 - - o ao 
Piazzr wgne  a P &I - 0 29 
P with 1835 pves + 0 08 
1885 - 1846 - - oao 

P with 1835 gives a P M - 0 48 
1885 - 1845 - - 0 04 

Confirmi g the presumed error of I3 

Confirming the preaumcd error of B 

Confirmrng the supposed error of B 

Plazm rrsergne a P M + 032 
P wth 1836 glvoe - o 10 
1886 - I846 - + 001 

1835- "lth 18" 1846 gvea - a - - 2 94 
a 90 

h e  errata 

Con6rmlng the prerrumed error of B 

CLonfirmrng the preaamed error of B 

P m t h l 6 8 6 g e s a P M  - 060 
1835 - 188Cl - - 0 89 

P u n  aselgne a P M - 0 80 
P wlth 1886 @re# - 0 05 
1836 - 1846 - - 0 01 

MEU DEOLINATION~ 

M u r D a L  TI 

B a 
om TI 

4 3  86 42 08 

- 4 9 8 3 1 7 1 4  

-20 27 40 92 

-28 14 68 39 

+77 29 47 60 

-22 28 6 24 

-19 64 64 45 

- 6 6 1 26 

- 4 8  18 46 I57 

- 6 0  47 41 18 

-56 10 88 87 

-10 a7 24 a1 

+YO 85 86 96 

-4 45 6 91 

-60 a2 66 78 

-69 58 46 80 

-44 47 48 69 

+ 6 l a l 8 7 6 a  

4 2  6 49 60 

+38 60 63 02 

Jasl 46 

V VI 

46 68 

1719 

46 52 

60 88 

48 69 

6 42 

61 80 

6 10 

49 10 

41 23 

37 10 

a6 a9 

66; 32 

6 50 

66 88 

49 49 

47 04 

8971 

46 67 

62 66 



(56 ) MEW RIGHT J~~CENBIONS AND DECLINATION0 OF STAR8 

s Ran 

48 Aquarv 8 (10836) 

Qruu pr (10869q 

~ I U I S  (10408) 

35 Pegnm B (10407) 

57 Aquanl (ioaa8) 

Cephei C (10447) 

6s A q m l  (10460) 

Cephel Q (10409) 

1 8 h 1 a A u a t  (10488) 

am (10~01) 

Laoerta (10684) 

&UIE ( 1 0 5 ~ )  

Pep1 (loass) 

AQUU~U (10641) 

Cephei ( 1 0 ~ 1 ~ )  

246 Cephei (10580) 

Oephel T (10611) 

UIUU (ioeso) 
Tumnoa (10886) 

~trnle (1070%) 

OF STARB (cbnhmed) 

REMARKS 

Paziasslgne P &I - 037 
P w th 1886 g e + 022 
1835 - 1045 - $ 097 

P with 1886 @ es a P M + 074 
1885 - 1845 - + 046 

p l s s ~ ' ~ ~ ~  ' + 07' 016 

P mthl836gve P M  + 117 
1886 - 1 8 ~  - + 140 

MEAN RIQHT Asc~nsroffs 

Y B Am J 

B m  
0 

h m 

92 8 80 21 

12 18 14 80 

22 19 88 99 

aa 20 o 75 

a a  aa 26 s a  

22 26 28 90 

aa as 12 71 

aa a6 18 

2 2 8 2  408 

aa as - 
aa a6 60 75 

aa se - 
sa w a i  se 

aa 8s 60 48 

aa 46 9 BPI 

29 47 0683 

21 56 86 62 

as a a468 

29 7 24 61 

a a i o  rsl 

84 

V VI 
(4 1 

89 11 

14 18 

88 90 

o 86 

a6 85 

a8 91 

l a  sa 

a7 80 

424 

- 
a1 la 

- 
a1 a1 

SO 74 

9 16 

66 88 

96 29 

tic sa 

24 66 

449 



OBSERVED AT THE MADRAS OBSERVATORY IN THE YEARS 18&184,7 t 67 

MEAN DECLINATIONS OF  STAR^ (C nimu d )  

M D CLI J I B  

S N 

Ifflm I V  REMARKS 
Om 

43 Aqum 19 (10336) - 8 33 9 31 6 97 G e owl h C t I gue f r l a 0  g aa 10 58 

Gru 751 (10359) -46 4 35 91 36 54 Confi mlng the pre umed error of B 

Gruis (10103) -39 64 50 27 62 09 M. - 0 31 fl iT5 g_es a 

P th IS35 g es a P - 35 Peg~ai Ha (10407) + 3 56 13 98 14 34 
1836 - 1846 - 0 40 

P w t h 1 8 3 2 g  e s a P M  - 005 
87 Aqunri~ (10423) -11 28 8 48 0 89 1830 - 1845 - - 0 64 

C eenw ch Catalogue f 1840 gl ea 5 84 

Cephe~ C (10447) +77 59 47 16 40 63 

Plaz21 s g s P  &I 0 46 
59 Aquaru (10450) -21 30 0 44 59 25 P w th 1835 gl es 

1835 - 1846 - - 0 27 

P 1 g P M  - 0 21 
Cepbe~ p (10469) +78 1 48 30 45 53 P w th 1835 g es + 008 

1835 - 1845 - + 0 36 

18 P~scls Au t (10488) -27 51. 1 84 67 94 Green! cl C tnloguc for 1840 g ve 1 68 

Gru~e (10601) 4 6  3 25 89 2!3 34 C nf n~ 11g the presurned e ror of B 

Lnccrim (10624) +43 43 8 31 - Tlie wro g Sta nppen 3 t hn e bee ob e ed n 1835 nd the 
p csent d~terrn~ ailon dire s 3 fiom P~azz 

Gru~a (10627) -60 29 20 42 14 61 B Cat g ves 1 66 or 11 appears that there s a P M of - 1 0 

Ptba 1 (10533) +20 38 38 79 36 62 pl,~! := g r  a 
-- 87 - 0 16 

Aqr~nri (10641) - 6 1 64 53 56 01 p182f~,","8g-3 a 
- - 0 22 

Ccphci (10662) $82271714  1881 

240 Ccplici (10680) +82 19 64 43 64 01 

Ccphc~ T (10GQ1) +83 30 657 58 69 08 

Bruls (10060) -61 1 a 80 40 74 Confirni~ng the presumed error of B 

Tuoana (10686) -56 22 19 28 16 7 Dlffas Be era] f om B 

Qruls (113702) -48 16 64 87 58 or  onf firm ng the presumed enor ofB 



(68) MEAN RIGHT ASCETSIONS AND DECLINATION3 OF STARg 

MEAN RIGIIT ABCENSIONS OF STARS (Cod u a d )  

REMARKS 

P z z a  g s  P M  - 018 
P I tl 1835 g es + 020 
1835 - 1845 - + 009 

Compared t1 P 3 the P M comes out +- 02 
Observat ons dlsoord nt 

p l s ~ ~  :E a Ogo + 108 

P a z z a  g a  P M  + 060 

J 1 

s N M  1 " .  
8 P ~ c ~ u m  1 (10'764) 

Cephei V (10820) 

104 Aqua 11 A (10652) 

Phcenlcls (10860) 

3 Mewon (10916) 

Phan G s (10924) 

Caas~ope~t~ u (10959) 

P scium (10963) 

86 Pega 1 (10980) 1 23 64 498 8 08 1 P wlih 1885 gr + 072 
1935 - 1845 - + 062 

h m 

23 18 59 2G 

23 7 49 00 

23 33 - 
23 35 38 9 

23 44 64 97 

23 45 15 94 

23 61 10 63 

23 61 43 47 

59 37 

- 
- 
38 45 

54 79 

15 80 

10 62 

43 84 

MEAN DECLINATIONS OF STARS (Cmimed) 

8 N a  

8 P~sclum 1 (10764) 

Cephei V (10820) 

104 Aquari~ A (10862) 

Phen~cls (10660) 

3 Messorls (10918) 

Phoen~o s (10924) 

Carrsiope~aer a (10969) 

Plscium (10963) 

85 Pegasi (10980) 

REMARKS 

See err ta 

TI e B Catalogue glves 19 1 54 there IS probably a (-) P M 

Confirming the presumed error of B 

D ffenng 20 from Greenw~ch Catalogue for 1840 

f az 1 asigns P M 3. 036 
P mth 1835 g ves - 0 03 
1835 - 1845 - - 0 01 

* See errata 

Y D  n 5  

Om 

+ 0 24 26 48 

+ 86 27 8 34 

-18 40 34 36 

4 6  19 11 98 

4-74 40 60 00 

4 9  47 48 59 

+ 54 53 32 71 

- 6 45 12 45 

f 26 16 43 41 

v VI 

28 40 

9 33 

32 19 

9 75 

49 43 

50 51 

32 63 

12 68 

41 87 



NORTH POLAR DISTANCES 

08 

THBl PLANEIT M A R S ,  

AND 08 

STARS SITUATED NEAR TO HIS PATH, 

AT THE SEVERA3L OPPOSITIONS 

3 I W W S E W  183% -9 18451 

OIJLPEBVED AT THE M A D R a  OBBEBVATOEY 



( s o )  N P D OF THE PLANET MARS W D  OF STAR8 SITUATED NEAR TO HIS PATH 

MI B- 

um I Ma RA 

Msm Trslr M T 

1832 ii. h m Ln bw 1832 d h m I h  
A T un 68 26 81 9 Dec 17 9 27 8 8 Center 30 152 75 0 71 7 70 9 64 1 

No 9 12 44 5 3 Center 30 112 77 6 76 2 69 1 52 7 Taur 30 144 74 6 71 0 73 54 37 0 
63 T U I  69 19 473 

Tauri 30 100 77 0 75 8 73 53 36 8 38 A etls 70 10 37 9 
18 9 23 6 8 Ce ter 30 128 76 3 74 8 70 10 13 4 

b Taun 69 11 42 0 a Taur 30 108 75 0 71 4 73 54 38 6 
16 12 116 8 Center 30150 78076669 8 8 4  

53 T un 69 17 45 2 20 9 15 0 c f  Center 70 13 15 4 
laurl 30 130 78 0  76 2 73 51 3 8 65 8. e t ~ s  30 10s 7'7 0 76 2 69 66 14 6 

Tauri 73 67 29 8 
b Taurl 69 11 42 0 

16 12 6 1 3 Center 30 142 76 9 74 3 69 9 56 6 21 9 10 9 3 Cente 30 066 77 0 76 0 70 13 2 7 
o Tau 30 126 76 12 73 6 73 61 83 4 65 A e t s  69 55 14 8 " 

Tau 30 072 76 3 73 6 73 67 30 1 
17 12 0 0 8 Center 69 11 49 3 

A Tau1 30112 7 87166824314 22 9 6 8 8 Center 30 028 77 3 76 7 70 12 44 8 
65 A t s  69 55 13 6 

22 11 329 C? Center 30110 75372069 22303 Tauri 30 028 77 0 76 0 73 67 29 9 
b T u  69 11 40 3 
A T 80110 752 720 68 4 290 24 8 58 7 8 Ce ter 30 012 75 9 75 8 70 11 36 6 
a Tau 1 30 102 76 0 71 8 73 61 33 5 6 5 A  t s  69 55 15 1 

Taurl 30 016 76 0 75 3 73 57 30 8 
29 11 551 8 Center 30128 7 7 0  76269 39 5 9 4  

Taur~ 30 120 '76 7 76 0 73 61 32 5 26 8 84 8 8 Center 30 030 '75 9 74 9 70 10 46 6 
65 A t ~ s  69 Ei6 14 1 

66 Ar et s 69 49 17 9 Taurl 30 032 76 9 74 8 73 57 32 0 
30 10 49 8 8 Center 30 114 77 0 76 6 69 41 80 3 .I834 

(P) an fi f 1 30 130 74 9 72 1 64 3 13 8 
65 Anetis 69 52 42 6 Dec 23 18 1 8 8 N L 63 56 14 0 

Deo 4 10 29 2 $ Center 80 128 77 4 76 4 69 53 26 0 d ' s L  63 56 31 8 
T ur 30110 715  7 5 5  73 64 598 

40 Qemlnor 30 112 77 3 76 9 63 54 65 8 
5 10 24 2 g C te 30 156 77 7 77 0 69 65 26 6 24 12 65 9 8 N L 30 112 77 a 76 8 63 51 35 2 

Tau1 30140 7757687364696 3 S L  63 61 53 3 

65 A lets  69 52 42 7 25 13 SO 3 8 N L 30 102 77'7 77 6 63 47 2 8 
6 10 lo 2 8 Ce ter 30 170 77 6 76 4 69 57 20 5 d S L  63 47 20 9 

5' T u  70 55  270  
cc laurl  30 144 77 0 73 4 73 65 0 9 40 Gem o 30114 750 762 63 64 636 

26 12 44 7 8 N L 63 42 36 7 
65 Ar eti 69 50 46 9 C ? s L  63 42 65 1 

7 10 142 8 Ce te 30 112 76 9 75 9 69 57 10 8 
F Tul 70 53 81 5 40 Gem or 30 130 76 4 74 0 63 54 65 9 
a 1 aur~ 30 099 76 5 75 6 73 63 3 1 27 12 39 1 N L 63 38 21 3 

d ' s L  63 38 35 0 
12 9 803 3 Center 30118 781 76870 4 382 s Gem~no 30 128 75 6 73 0 63 35 7 8 

T ui 30 110 779 770 73 53 15 9 
40 Gem or 30 110 76 9 76 3 63 64 56 4 

38 Ariet s 70 9 14 3 as 12 334 d N L 63 34 10 5 
13 9 46 7  8 Ce ter 30 144 '77 5 7 8 70 5 43 1 # L 63 34 28 7 

T u 1  30180 770730'7353158 &mino 63 35 8 2 

35 A et s 70 10 36 8 29 12 27 7 8 C te 30 095 76 0 72 7 63 30 18 2 
16 9 36 7 3 Center 30 100 75 6 71 1 70 8 47 1 s Gernlnor 63 36 7 9 

Tau 30 076 74 4 69 3 73 54 36 6 
39 Gem no 30 112 74 2 G9 8 63 45 20 6 

38 A et s 70 10 35 7 30 l a  22 0 cp  N L 63 26 18 2 
16 9 312 8 Center 30136 7 6 4 7 5 6 7 0  9 2 3 8  d s L  6 6 3 4 4  

Tau r 30 120 76 7 73 0 73 64 37 5 Cemlnor 63 22 33 5 



Om .. 
62 46 44 6 
62 47 1 9  
62 46 288  

62 46 42 7 
62 61 12 6 
62 60 40 2 

62 46 43 2 
62 61 12 6 
62 51 85 3 

62 46 44 0 
152 51 l a  9 
62 52 32 2 

62 63 37 4 

62 56 49 5 
62 68 45 4 
61 54 97 

62 67 0 9 
62 68 44 8 
62 64 118 

62 59 30 2 
62 68 44 6 

63 3 31 7 
02 lj8 44 0 

71 20 33 6 
71 la 12 4 
72 a7 87 1 

71 8 Pi4 7 
71 12 27 0 
72 27 37' 9 

71 o 4a 4 
71 4 18 1 
78 27 35 3 

70 63 a1 a 
70 66 11 9 
72 27 36 2 

70 40 3 6 
70 36 6 2 
'72 27 37 6 

70 15 20 6 
70 24 10 3 
'(2 27 37 6 

70 15 9 6 
70 16 22 2 
72 27 37 9 

M 

?d 

1834 a 1 m 
De 31 12 16 3 

1835 

Ja 2 12 4 9 

3 11 69 2 

4 11 63 5 

611478 

6 11 422 

8 11 31 0 

9 11 25 4 

12 11 8 9 

13 11 34 

14 10 59 0 

15 10 62 6 

16 10 47 3 

18 10 36 8 

19 10 31 0 

20 10 26 6 

21 10 21 4 

1- I _  
N M 

2 c 1 ter 
0) 
( ) 

8 Center 
47 G m or 

8 Cente 
47 Cl 1 or 

~3 ccnte 
(4 

47 Ge or 

$Center 
(4 

47 Gomr~lor 

3 Center 
(w) 

54 Au ~ga, 
$ Cc~ltcr 

(2) 

ti4 Aurlgm 
8 Centc 

8 Ccntar 
( J )  

& ( ) 
Ccntcr 

( J )  

( ) 
8 Cclltcr 

(Y) 

8 Center 
(4 
(Y> 

8 Ccnter 
( > 
(11 

8 C~nter 
r (Y) 

(13) 
g Centex 

8 Center 

43 Autign: 
e (B ) 
6 Canter 

I l ~ e  
30 130 

30 I70 

30 194 

30 192 

30 178 

30 114 

30 156 

30 174 

30 164 

30 050 

30 066 

30 050 

80 096 
30 064 

30 128 

30 110 

30 094 

30 100 

80 090 

30 144 
30 126 
30 124 

1 e.. 11 :, 1 N M s  

75 8 

76 9 

W 0 

74 8 

74 0 

73 8 

76 9 

TI 8 

77 0 

71 2 

71 0 

71 0 

74 o 
7" 4 

75 2 

74 8 

71 8 

73 6 

72 0 

756 
74 7 
74 6 

; 

1 1  
30 074 

29 992 

30 032 

30 024 

30 076 

30 160 

30 118 

30 062 

30 036 

30 054 

30 058 

30 076 

30 094 

30 098 

30 080 

30 082 

74 9 

76 0 

16 5 

71 6 

72 8 

71 7 

76 0 

77 7 

17 8 

66 7 

67 0 

67 0 

71 7 
69 0 

73 7 

71 0 

68 8 

6 8 6  

68 0 

706  
70 0 
69 7 

76 6 

73 2 

72 0 

70 8 

3001873072763 

74 0 

74 8 

73 3 

71 3 

70 0 

71 5 

70 0 

73 3 

'71 7 

72 6 

72 7 

75 3 

63 22 43 8 
63 22 84 6 

63 14 52 9 
63 16 51 7 
62 66 34 4 

03 12 40 8 
62 55 34 3 

63 9 41 '7 
63 6 66 0 
62 56 35 7 

6 6 2 2  
63 6 56 7 
6 2  56 33 9 

63 4 14 8 
03 6 68 6 

61 38 41 7 
62 59 35 7 
62 67 39 0 

61 38 43 1 
62 57 30 8 

02 52 25 1 
62 51 49 1 

G2 40 8 0 
02 61 10 7 
62 51 4s o 

02 49 7 B 
62 49 f j g  8 
62 61 4D 7 

62 49 8 8 
62 40 9 8  
62 61 50 0 

62 48 14 8 
62 49 8 4 
62 61  49 6 

62 47 10 6 
62 51 49 6 

62 47 1 6 
62 4G 42 2 

82 40 29 7 

62 46 46 4 
62 47 0 8 
62 46 25 7 

72 0 

65 3 

68 2 

66 9 

705 

73 9 

70 9 

C9 2 

06 7 

09 0 

139 6 

70 4 

68 8 

GO 8 

70 6 

76 3 

1836 d I , 

J n 22 10 164 

30 9 38 3 

31 9 33 8. 

r e b  1 0 2 9 4  

2 9 25 0 

4 9 16 6 

8 9 12 3 

7 9 4 1 

10 8 52 3 

188'7 
Jan 2f.j 13 10 7 

27 13 11 4 

28 13 6 0 

29 13 0 6 

31 12 49 6 

Teb 2 1.2 38 6 

3 12 33 2 

43 Bu ga 
(*) 

3 Ce ter 

43 Aur gm 
(c> 

8 Ce tel 

43 Au gm 
(C> 

3 C ter 

43 A gro 
(C) 

8 C  te 

8 Ce ter 

6 Center 
( A )  

49 Aungm 

,j" C nter 
(*I 

49 Au gre 

$ Ccntcr 
(4 

8 Cente 
(A)  

8 Centcr 
(x 1 

q Leo I S  

( w )  
8 Center 
11 1 c o ~  i 

8 Center 
q Leonls 

(4) 
c f  Center 
q Leonrs 

8 Center 

q L e ~ r n a ' ~ )  

(k} 
$ Center 
9 Lcona 

(K) 
,-f Cente 
7 Leonls 

-- 
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OBSERVED AT THC P4DR4s OBSERVATORY AT THE 

I 

M ( 1 -  j 
1837 a I 

Mar 15 9 116 

l o  9 

17 9 3 5 

18 8 694  

19 8 66 

20 8 51 6 
1839 

r ~ b  12 14 341i 

13 14 30 1 

14 14 25 G 

16 14 16 3 

17 14 11 6 

18 14 a 9 

10 14 2 2 

20 19 67 4 

21 13 62 6 

23 13 42 0 

24 13 37 0 

25 13 32; B 

26 13 27 5 

I h  
9972 

30010 

30 050 

30 032 

30 022 

30 016 

30 040 

29 984 

30 012 

29 980 

2s 968 

29 938 

as 93s 

29 966 

29960 

29 986 

30 020 

30 008 

90 040 

30 030 

90 096 

30 096 

y Cn cr 
$ C t r  

( b )  

y c u 1 
7 5 8 C  t 

( b )  

C? Ce! t ~ r  
(a) 

y Can 
$ CL t r 

(4 
y C ncri 
g C r t ~  

( b )  

8 C ~ n t e  

V r b n  ~ ( 8 )  
d C ttr 

b V rgln s 
cf Cclitcr 

I Virgr la 
8 Gel t r 

b V I ~ I I H  
8 p t 
c V LII I 

I V ~ r ~ l n i s  
$ CLI t r 
c V~rgr 11s 

fz~rhi, 18 

3 h t ~ r  

$ C l t ~ r  

1 V~rg s 
cp  Ccr tcr 

I VI p11s 
g Ce tcr 

2 C~ntcx  
(c) 

8 Ccntcr 
(4 

Vlr n a  
g (2 t tcr 

Vlrgin19 
( )  

Center 

TIMES OF OPPOs~rrorq BETWELN 

M RA 

1831-1847 ( 65) 

-1 : 
1839 a h m 

Feb 27 13 22 4 

2 8 1 3 1 7 2 # C  

Ma 1 13 12 0 

2 13 6 8  

3 23 1 6 

6 12 51 1 

6 12 46 8 

7 la  40 4 

8 12 35 0 

9 12 29 7 

lo la 24 3 

11 12 189 

12 12 13 5 

18 12 8 1 

14 12 2 7 

15 11 57 3 

778776 

795 

77 8 

70 8 

80 O 

81 0 

79 8 

79 0 

79 9 

80 9 

80 9 

80 7 

80 7 

82 0 

81 3 

,El 1 

81 7 

79 8 

79 7 

79 7 

79 7 

T 1 
29 960 

29 958 

30 000 

30 044 

30 064 

29 998 

30 010 

29 990 

29904 

29 938 

29 974 

2 9 9 0  

29 073 

30 OX4 

30 0 G 

30 050 

0 090 

30 070 

30 050 

30 012 

29 992 

'ME 

V p 8 
Ce te 

(f> 

v g 8 
te 

( 9 )  

V rg 
( 1 )  

,-j Center 

v gi 
@I 

Ce t r  

V g n 
dl Cente 

( 1  
8 Center 

(0 
Leon] 

(4 
d Center 

8 Cente 
( )  

Leo 8 

cp  Center 
( 0 1  

Leo 
d Cente 

(p) 

Leo s 

3 c e  t jq) 
Leonls 

( ) 
8 Center 

Leon18 
( 1 

cP Cente 

3 Cente 
Leonls 

V p n  a 

Leo 1 
d Cc te 

VI g~ 

u Leonla 

Center") 

l m  

792 

77 4 

79 9 

80 0 

84 8 

79 6 

79 4 

78 7 

81 1 

80 9 

80 9 

80 3 

81 9 

81881783 

80 7 

81 0 

80 2 

79 0 

78 6 

78 8 

78 3 

8 2 3 3  156 
84 96 8 9 
84 34 30 8 

82 33 155 
84 28 2 0 
84 27 a0 8 

82 33 15 4 
84 12 39 4 
84 19 51 4 -  

82 33 16 6 
84 12 40 9 

84 11 37 1 

82 33 16 4 
84 3 147 
84 5 39 0 

83 46 20 7 
83 44 35 8 

83 4 28 0 
83 85 39 8 
83 37 48 6 

83 39 17 5 
63 27 66 7 

83 4 28 1 
83 20 406 -  
88 16 13 3 

83 4 27 3 
83 12 9 2  
83 12 6 0 

85 4 27 7 
8 59 2 3  
83 a 37 a 

83 4 27 4 
83 49 31 6 

55 8 4  

63 4 27 6 
82 49 32 9 
82 46 44 3 

83 4 27 2 .  
82 38 24 8 
82 83 16 6 

83 4 27 7 
82 30 106. 
82 38 17 1. 

83 4 29 4 
82 19 40 6 
82 22 . 2 8 

67 57 51 4 
68 7 5 9 
68 13 10 9 

67 57 52 3 
68 8 4 6 3  
68 13 12 1 

68 10 45 2 
68 13 11 3 

67 57 51 6 
68 12 53 6 
68 13 10 8 

67 67 51 3 
68 15 9 2 
68 13 12 2 

68 17 41 2 

85 25 66 8 
86 14 6 3  

85 25 68 1 
66 9 14 1 

86 25 67 
tlti 4 6 6  

2 5 5 9 5  
8 53 1 3  
86 46 29 9 

85 "5 67 4 
68 47 6 4 
85 46 30 0 

86 36 21 6 
86 40 54 2 

85 34 1 1 

85 25 67 6 
86 27 63 9 

85 26 58 4 
$5 21 0 6  

85 6 46 3 
85 2 1 0  

64 59 19 3 
85 2 1 6  

8" 33 16 1 
84 61 44 0 

82 93 16 4 
84 44 46 4 
84 43 68 7 

80 6 

80 6 

60 4 

80 7 

82 3 

83 0 

740 

74 4 

77 6 

79 9 

78 9 

78 5 

77 6 

74 2 

74 0 

73 6 

74 0 

77 8 

79 5 

79 0 

79 6 

90 0 

78 2 

81 8 

81 2 

80 0 

730 

71 6 

77 8 

76G7806 

79 1 

78 0 

77 0 

77 4 

75 0 

73 8 

73 2 

73 4 

76 8 



( eel N P D OF THE PLANET MARE IND OF STAR8 BITUATED NEAR TO HI8 PATH 



M 

M T 

1841 a h m 

Mar 19 14 27 7 

21141882 

22 14 14 4 

23 14 9 9 

26 14 0 7 

27 13 61 3 

28 13 46 5 

29 13 41 8 

30 13 36 9 

Apr 1 13 27 1 

2 13 22 1 

3 13 17 1 

4 19 12 1 

7 12 66 6 

17 12 3 6 

18 11 582 

21 11 430 

m 

NAME8 

7. V gnls 
8 Cente 

V I  ~4 
L b t e  

$ Cente 

1 V g nla 
2 L bra: 

Center 

Vi g is 
8 Center 

V g is 
C nte 
L bra, 

V ginis 
$ Center 

( b )  

V rgnls 
g Center 

VI glnis 
8 Center 

V ~ r g n  a 
$ Ceriter 

(c) 

94 Virgrn~a 
cp  Center 

94 V rgtnis 
8 Center 

(c) 
8 Centor 

(e) 
8 Ceuter 
A Vlrpnts 

( 8 )  
8 Center 

82 Virg n a  
8 Center 

[&I 
82 V pnla 
8 Center 

@I 
82 V~rgin 8 
8 Center 

@I 

& 

1 1  
29 898 

29 912 

29 946 

29 966 
29 956 

29 938 

29 884 

29 882 

29 942 

29 914 

29 934 

29 918 

29 938 

29 906 

29 918 

29 914 

29 896 

29 920 

29 960 

29 932 

I N '  00em1 D 1 ' 

I 1- 
29 896 

29 928 

29 804 

29 784 

29 878 

29 860 

29 874 

29 896 

9917 

29 914 

29769 

29 823 

20 848 

29 872 

29920 

29 898 

29864 

29 838 

ag 886 

29 830 

29 876 

-1 1 r 
I 

M 1 N ME 

M 

102 37 41 2 
101 10 23 9 

102 37 41 0 
100 68 41 3 
101 6 41 7 

102 37 42 0 
100 68 41 9 
101 4 33 13 

99 31 26 0 
101 2 12 2 

99 31 24 0 
100 66 61 8 
100 68 37 3 

99 31 26 6 
100 50 40 3 
100 58 88 8 

99 31 26 4 
100 47 14 9 

99 31 25 5 
100 43 42 0 

99 31 25 9 
100 39 53 8 
100 39 31 5 

98 7 26 8 
100 31 50 9 

98 7 26 6 
100 a7 3a 7 

100 23 10 0 
100 23 2 3 

100 23 t3 3 
100 18 23 2 
102 37 40 3 

09 57 21 1 
100 3 2 8 4  

97 53 32 8 
99 6 40 5 
08 67 57 8 

97 63 32 9 
99 0 37 6 
98 88 1 5  

97 63 3a4 
98 42 38 2 
98 46 13 6 

I 
84 3 

82 5 

82 0 

82 4 
81 9 

80 8 

78 1 

78 1 

80 5 

82 4 

82 2 

82 3 

82 7 

81 8 

81 1 

81 0 

82 7 

83 6 

83 8 

84 0 

1841 a 11 m 

Apr 22 11 36 6 

27 11 9 8 

Mny 5 10 27 9 

7 10 17 8 

1843 

May 7 14 22 4 

8 14 18 2 

9 14 14 0 

11 14 54 

12 14 10 

14 13 61 9 

30 12 33 0 

31 12 27 7 

June 2 12 17 0 

8 11 44 1 

9 11 39 3 

10 11 339 

17 10 56 ti 

21 10 36 6 

24 10 20 4 

99 20 13 1 
98 36 43 0 

99 20 18 5 
98 8 105 

97 29 39 0 
97 63 30 9 

97 86 50 7 
97 53 80 8 

114 49 4 9 
114 432 6 
114 461 8 

114 49 6 9 
114 431 8 
114 7471 

114 49 8 0 
114 10 47 0 

114 49 4 7 
114 16 32 2 

11449 9 1 
114 19 25 8 

114 49 8 1 
11426 94 

11449418 
116 4 93 

11449425 
115 5568 

114 49 44 5 
115 14 28 
115 9 160 

116 6 21 6 

11613 4 8  
116 18 33 4 
115 17 8 0 

116 18 3 0 
116 18 32 1 
115 17480 

117 51 60 8 
115 19 69 1 
115 18 32 o 

117 61 53 0 
116 19 19 

115 10 24 7 

83 6 

79 7 

80 6 

81 5 
79 8 

78 6 

76 3 

74 9 

78 7 

81 7 

79 7 

79 0 

82 6 

82 3 

82 1 

82 0 

82 5 

83 8 

84 2 

84 6 

76 v g IS 

8 Center 

76 V rg is 
8 Ce te 

Ce ter 
82 Vi g n s 

8 Center 
82 V rg n s 

fl Ophl ell 
33 s p 
8 Ce te 

0 Oph~uol  
33 800 pn 
8 C~ntcr 

0 Oph~uohl 
8 Center 

0 Ophmcln 
8 Center 

0 Oplmoll 
d Ce rter 

e Opl IUCIII 
8 Center 

A 8 C  1939 
(P Ce te 

A S C  1939 
(P Center 

A S C l93D 
(c) 

Cetltcr 

g Crnter 

25 Scorpir 
(4 

g Center 

26 Soorpi 

8 Center") 

Sco p 
8 Center 

( 0 )  

Scorpli 
8 C~nter 

c f  Center 

83 5 

84 0 

85 1 

88 3 

84 0 

84 6 

84 3 

84 6 

84 0 

83 5 

844 

838 

83 '7 

84 2 

86 2 

850 

848 

84 5 

84 2 

84 8 

83 8 

84 8 

86 0 

87 9 

84 3 

83 8 

84 0 

83 2 

839 

82 5 

842 

838 

82 6 

83 7 

843836 

84 2 

85 6 

84 2 

84 2 

83 9 

84 2 



( 66 ) N P D OX' THE PWlnsT M A W  i D  OF 0TA- SITUATED NEAR TO HIS PATH, ETC 

K A B M  

M u  

1848 a n m 

June 27 10 5 6 

28 10 0 8 

1846 
July 3!d 14 17 0 

26 14 4 7 

26 14 0 6  

27 18 66 8 

31 13 a 8  

Ang 1 13 34 8 

7 18 6 4 

8 18 1 9  

la la  42 8 

16 12 22 5 

a1 11 676 

2 3 1 1 4 7 6  

a6 11 328 

a7 11 279 

NAMBB 

80op  
8 Center 

a 8oorpu 
d Center 

46 Aquaru 
8 Center 

46 AQU rl 
8 Center 

(4 
46 Aqunm 
6 Center 

# Center 

46 Aqu I 
8 Cente 

42Aqur1  
8 Center 

Aquarv 
8 Center 

Aquaru 
8 Center 

Aquaru 
8 Center 

36 Aqusru 
8 Center 

p C piaorn 
8 Center 

p Capriaom1 
pis I XXI am 
~ N L  
8 g L  

p Capr oornl 
P ~ X X I  I 
8 S  L 
8 N L  

p Fapr~oom 
8 N L 
8 S L  

--- 

T BM 

88 6 

SI s 

, 

68 1 

86 8 

84 o 

86 7 

88 6 

88 6 

81 9 

880 

84 4 

88 0 

84 8 
842 

om Varr 

N P D  

8 4 4 8 8 ~ 1 1 6 1 1 8 8 7  
116 17 17 6 

8 4 0 8 2 8 1 1 6 1 1 3 1 4  
116 16 66 8 

104 8 13 1 
106 58 40 5 

104 s la s 
107 12 6 1 
107 6 60 1 

104 8 12 8 
107 16 69 6 

107 aa 0 0 

10s 8 11 4 
107 43 # a 

8 4 4 8 2 6 1 0 3 8 4 8 6 2  
107 49 28 0 

104 36 86 5 
108 26 19 a 

104 85 86 0 
108 81 21 8 

104 86 aa 6 
108 S4 $7 9 

109 14 54 6 
109 16 64 7 

8a710415107 
88883110440241  

104 16 10 7 
109 68 47 0 

109 48 2g 7 

104 15 12 2 
109 68 49 0 
109 58 7 1 
109 61 40 a 

104 16 11 6 
110 0 1 6 1  
110 0 4 6 4  

B. 

I hee 
29886 

29821 

29 844 

ao ssa 

29 046 

29 &a 

a9 860 

a98a6 

29 888 

a0 824 

a9 906 

a9 877 

a9867 
a9848 

a9 9M 

29 916 

29 900 
99884 

- 7 

m 

81 6 

sa s 

87 0 

86 9 

ea 4 

66 4 

82 8 

81 a 

7'9 3 

88 4 

a09818418a310947676  

62 2 

88 5 
885 

om 
N P D  

104 16 14 8 
110 8 84 2 
110 3 7 6 

106 48 6 7 
110 6 6 9 
110 4 86 8 

106 48 8 0 
110 6 14 3 
110 6 476  

106 48 6 4 
110 7 8 7 0  
110 8 9 9 

106 47 50 7 
9 4 2 7  

110 8 184  

109 33 26 9 
110 a a9 0 
110 2 6 7 8  

109 33 28 8 
110 0 10 9 
110 0384 

109 32 a6 4 
109 67 80 6 
109 67 67 a 
109 82 26 8 
109648211 
109 64 69 8 

109 82 26 8 
100 51 16 6 
109 61 48 4 

100 33 27 7 
109 47 40 0 
109 48 6 0 

109 33 27 6 
109 39 40 3 
10940 7 1  

109 82 a7 7 
109 80 80 8 
109 80 66 8 

109 32 27 1 
109 96 29 4 
109 aa 64 9 

ld 

M u  T 

1846 d I m 

Bug 28 11 28 0 

99 11 18 1 

80 11 182'  

8 1 1 1  

Sept 2 l o 5 6 9  

10 10 22 4  

11 10 18 1 

12 10 13 8 

18 10 8 5 ,  

1 4 1 0  5 3  

1 6 1 0  1 1  

17 9 6 8 0  

19 9 46 1 

80 9 4 1 2  

N I d E  

p Cap icornl 
8 N L 
d g L  

8 Cap loom 
8 8 L  
8 N L  

d C pnoorni 
d N L 
8 s L  

I Capn or 
8 4 - 6 N L  

d s L  

d Capnoorxu 
8 E I L  
c F N L  

Capnoor 
8 N L 
c P ' s L  

Capricorn~ 
6 N L  
b s L  

C pnoomi 
8 N Id 

. c P  8 L 

Capr oorru 
6 N L 

8 8 L  

Cap loo n 
6 N L  

Tmn. 

I h  
39 880 

29 912 

29 908 

as 917 

29 972 
29960 

29 994 

80 000 

29 990 

80 089 
80086 

30 044 

T u b  

84 4 

86 7 

83 8 

84 c 

86 6 

88 6 

84 1 

83 8 

84 0 
840  

84 0 

6 8 L  1 

Uz 

o 
84 3 

84 4 

88 7 

83 8 

84 6 
8 6 6 ~ 6 1 1 0  

88 0 

88 6 

83 1 

03 8 
$86 

88 4 

84 0 

81 2 

83 8 

83 6 

Cap aorni 
8 N L  
d ' a L  

Caphoorn 
8 N L  
d 8 L  

Capnoornl 
8 N L 
8 f l L  

Capnoom 
d N L 
6 8 L  

88 6 

81 3 

81 3 

82 0 

80 07'6 

80 084 

29 958 

as 960 



ECLIPSES 

OB 'tBB 

B U N  A N D  M O O N ,  

THE JUPITER, 

OCCULTATIONH OF FIXED STARS BY THE MOON 

AD OBLjEBVED AT THE WXDRAB OBBEBVATOBY 



( 68 ) ECLIPfW OF THE SUN AND MOON ETC 

OB~EBVATIQH OW TEE EOLIPBE 08 TRIP MOON ON THE 1 7 ~ ~  FEBRUARY 1840 

I The tune of oommenosment was ea very unce!rtaLn that I have not thought it necessary to place the obeerva 
tlon on record 

L[rdn WmTlmo 
M 

The shadow Touohee Tycho 6 18 8 7  
Co ere - 6 31 686 
Dleoovens - 7 54 48 0 

The shadow Lea ea Tyoho 
End of the Eclrpee 

I The umbra w n ~  muoh 0 0 ~  mth the Penumbra at the last Obsemt~on 

I mth the 6 feet Aahromaho power 60 

I OBBERVATIO~ OF TEE ECLIPSE OP THE SUN ON THE 8~ ~ R C H  1840 

Beg~nnmg of the Eokpee 
A larga spot touahed 
The Bame pot oove ed 
A large apot co ered 
A emall pot oovered 
A large apot touched 
The m e  spot oovered 
A md epot covered 
A small epot oovered 
A large nd long apot touohed 
The a me epot GO ered 
A eman q o t  covered 
A double apot oove ed 

M4am M m l  Tlm 
Ha 16 

19 1 2 6  
19 12 44 9 
10 a8 la e 
19 24 146 
19 24 846 
19 ae 84s 
19 29 1 0 7  
19 80 634  
19 86 266 
19 49 74 
10 60 843 
19 61 48 0 
19 M 4 6  

Leavea a mall spot 
A large epot oentre 
Same pot lea w 
Leavee a m d  pot 
A la ge epot oent e 
Same epot lea e 
A la ge p o t  centre 
Same epot le ee 
A ernall spot leaves 
A small spot lea em 
A large epot centre of the head 
flame pot lea em I ~ n d  of the ~ o h p e  

I Clear observahon wrhn w ~ h n  2 

I Obaer ed n t h  the 6 feet Aohmmat~o mth a power of 80 

I The above was obmrved by my Aeeretant Annutachuyer during my abaence f om Indla 

Beg nnmg of the E d l p  
Qnmaldu oo ered 
Qddene oovered 
h e n d a e  oovered 
Keplerne tou hed 
Keplerue covered 
An tarchua wvered 
Re~nboldua oo ered 
Ma e Nublam tonohed 
Copernroue touohed 

Coper law oo ered 
He cllde touahed 
Tyoho touched 
M e Imbnum touohed 
1 yeho oo ered 
Reg omontanas covered 
Alb teg ma oo ered 
Sohdta dn covered 
&lare Vaporum oovered 

Yldnr M w l  T h  
x 

ao ss as 3 
ao s4 5s i 
ao a5 is o 
ao 36 679 
ao a7 676 
ao se ass 
20 40 41 1 
ao 41 170 
ao 4s 192 
80 49 606 
a1 1 446 
a1 s la4 
a1 8s 404  

Mad. u14 m Tlm 

I Although low the Moon WM very clear obaervatlon oertam w th n 11 eeoonde Approaohmg tmllght and the 
mthng of the Moon prevented further o k v a b o n  The Earth e ahadow m e  well defined 

1 O M e d  mth the 6 feet Aohrornatm powa 80 

1 The above ww abed my Amatapt hmer dunng my a b m w  fiom Indu 



AE OBSEBVCD AT THE MADRAS OBgERVATORY ( 69 

Beg nil g of the Ccl 1 se 
A t rchus co e ed 
Q lleu GO red 
H a01 d a toucl d 
a n ldu toucl cd 
a ldua oo ered 
Kell ru tou hed 
0 en u Prowllarum 
Re holdue 
PI to touched 
Coper icua co ered 
PI to covered 
C toetl e lea oo red 
M re Imbrlum oovered 
M e Humornrn touched 
Mare Screnltatla touchcd 
B I lcltle co e ed 
PowJon us crovere 1 

Y 1mM Tim 

9 38 27 0 
Q 46 53 8 
8 46 50 8 
9 47 26 6 
9 48 0 5  
9 51 a9 9 
9 a2 0 8  
9 53 38 6 
9 56 69 1 
9 66 64 0 
9 58 88 
9 68 377 
10 a 22 i 
10 7 a73 
10 7 9 8  
10 8 50 1 
10 l a  22 a 
10 17 466 

Me el us cove ed 
PI 11 toucl ed 
P t  t co e ~ e d  
Alb t e g ~ l w  co e d 
M c Nub urn co e ed 
M C tium co e ed 
M e N c t o 1 8  o e c d  
M e Humorum out 
a m ldu wl olly o t 
M e Humorurn wholly out 
K llc out 
A ta chu wholly out 
Cole I ml olly out 
Alb 1 gnlu wholly o t 
M e 1 co z d tat s wl olly o t 
M re C ishurn r 1 olly out 
L d of the Ccl pa@ 

Macl M TI 

H 

10 18 396 
10 21 0 1 
10 a3 I29 
10 28 23 9 
10 30 86 5 
10 38 aaa 
10 60 46% 
11 a4 aar 
11 a7 342  
11 37 416 
11 47 409 
11 60 136 
la 4 43 1 
12 9 3s s 
l a  is as 1 
la a7 4 4 3  
12 31 41 4 

Obsc ved m~th 6 f ct Aohromatlc vith a powcr of 60 

TI e sky mrra ve y clcar and dew fall~ng d Cancli woe near the ed e of the ehadow and the ohrvabon was oeitun 
wltlll 2 

Observed by Anlrr~achayor tlie head Baaletant d u r ~ n g  my absence from Iudin 

I OBSERVATION OF THE CCLIPSC OF THE SUN ON TIIE 20~11 DEOEMBER 1643 I 
IYI In M Tlm O h  n T l s p  P 

a0 a 37 8 B 49 1no1 120 
Bcginnlng of the Cd~pse 20 2 379 I' 6 f e ~ t  a00 

ao a ss 8 A 42 mob 120 

At mldde breadth of tllc dlumlnateil porbon = 3 98 of the miaa ornotor 
M lm M Tlm 

M 

I a3 1 196 9 48 no1 180 
23 1 216 1 6 f e t  200 
83 1 24 6 h 42 u 01 1 20 

TI o lcy v a 1 eifcotly cl and the obsc abons wGre oonall~ied very eat~faotory the lctte s I3 S osd A refer to my three 
AM at I te Bdoo Sashoo a id M W lllnm Allcn 

Beglnn g of tlie Cclrpw 16 11 9 0 
The hadow touol ce G irnaldua 16 14 8 6 

touohee Ar~etarohus 18 a8 ad a 
covers A letatohus 16 29 30 0 
touches Tycho 18 31 0 '7 
coven Tycbo 16 83 41 6 

M laeldm Tlm 
Y 

The  hado ow coveie Copemicu 15 86 66 9 
cove e Cratoatl~enea 16 38 40 6 
touohee Cansor~us 16 62 402  
wvcre C naonas 16 63 0 1 
toz~ohee Plato 15 55 16 8 

Total obsoumi~on 16 18 30 8 

I n y n g  cloude yreveuted more d e t ~  led obwrvntloo Tl~s  d ndoa n n a  part~ouldy well ddned and the ohrvnt~ons u f r 
a9 tl eg go were very satmfaotorp Observed w tli the 6 feet Aohromntlo tl a p o ~  er af 110 

M 
I 



( 70 ECLIPBEB OF THE SUN AND MOON ETC 

OB~EBVATIOH OF THE EOLIPBE OP THE MOON ON THE 2 1 8 ~  MAY 1846 

M dru Maan Im M uMmTIm 
LI 

Bepn log of the Ecbpae E t3E m e  hadow oovera Gnmaldus 

covem Arlstuchue 7 67 a7OT 

toucliee Tycho 3 Ei 
covers Qoho 8 0 06T 

touohes Copernlcw 1: i zi 
oovera Copern cue 8 4 388T 

/i i 52; covers Eratosthenee 

Y 

The ahadow touchw Censonus EI a1 i i o ~  
8 21 230L 

covem Censorius 8 a1 s a g  T 
touches Endym~on 8 26 34 2 L 

covers Endym on 1: ii ~ i i  
covera Proclu 8 37 6 4 T  

touche Mare Cr~~hnm E 6Ei 
co era Mare Cmhum 

Total obsourahon 1: 2: :::: 
8 60 4 8 T  

Clouda p e ented further obeervahon 
Laet oonta t wlth ehadow 10 ~ i a  389 T 

T with 42 inch Telescope power 75 -L mth 6 feet Achromat~c power 60 

The ob e m t  on marked L \ e e made by C pt n L dlow of the Co pe of Eng neers su d tho e marked T were made by 
myself 0 r d eagreeme t a to the tune of tot I ob our t o la e y large comde rag the cucumatanoea but we each felt satldied 
tl at our obaervaQon was good 

O B B E B V A T ~ O ~ ~  OF THE ECLIPSE O F  THE MOON ON THE 18~11 NOVEMBER 1845 

By reason of ha e the bme of commencement of the Eclip~e of the Moon could not be observed w th orillnary accuraoy I 
mtmated the Qme aa near a~ ci cumatancee permitted at 16 29 88 2 -Observed with the 6 feet Aohromat c mth a power 
of 60 

The vote were not mEc ently well dehed to adrmt of ohrvahon 

OBBEBVATION OF THE ECLIPBE O F  THE MOON ON THE 2 4 ~ H  SEPTEMBEB 184'7 

LI d n u M  mTlm M drae M an Tlm 
M lb 

Beg nnlng of the Eclipse 6 4 8  11 1 End of the E 1 pse g 0 430  

At the commenoement of the Ecl pee tl e Moon wae en eloped In halo a d ha e whe eby an un elt ty of 20 o 30 aeconda 
attache to thu ob ervat~on the E d  pse p oceeded the h ze g adually dw ppeared but I w e unable to make any obaenatlon 
on the spots at the end of the E hpse the Ly was tolerably clear and ohernahon satufaotoy 

Obaerved wth 6 feet Achromat~c power 80 

OB~EBVATION OF THE ECLIPBE OF THE SUN ON THE 9TH OOTOBEB 1847 

On d rect ng the Teleaoope to the Sun at about ten minutes before the commenoement of the Ecl pse there were several 
spots v ble on h~a  d ao all be1 g we11 defined wth the except on of one s tnnted nea to the edge bout to be e 1 paed thle 
spot however I fanoled had become much better defined at the hme of commencement of e & p  and dung the three or 
four mmute wh~ch preceded it The sky was qute olear and the Qme of commencement of eclipse which waa oons~dered 
to be veq c e r b  and s a ~ c t o r y  wan obmed  as followa 

XnAm Yeur Tim 

u 
Observed by W w th 4a nch Achromatm power 76 at 2 8 34 4 - -  T - 5feet - - 60 - 86 0 - -  W A -- 42111oh - - 46 - 86 9 

W ef o t  Cpter W te f t h  O r p  f M a d r ~ A r k l l r y  T t o m y  I f u d W A t  M W l k m A l l  f m y A  t t 



AS OBSERVED AT THE YlLDRAS OBgERVdTORY (71 1 

OBBERVATIOW OF THE ECLIPEE OF THE SUN ON TIIE BTH OCTOBER 1847 ( U m d )  

An attempt ww made to observe the hme of contact Wlth and total obacurat on of a well defined d rk and double spot 
at 20 eao da before the estunated tune of contact the edge of tl o apot lo t ~ta aha p ea of ddnement and as t advanced 
to oloeer contact beoame mo e a d more I dl t ot and oonfused-ao as to p event my makmg even an approximate ober  
ahon of the t~me at the other teleecopea as above 

M W Y  Tim 
M 

The first oontaot was noted at 2 as 16 1 by W A - - - a als ss i - w 

The total eol p a  of tl e spot or rather ~ t s  shadow-for nothng beyond a fant shadow was vlaibla towards the me of total 
obsourahon-wae obaeived as follows 

M d r  M m  1 
Y 

By T w th 6 f et Aoliromat~o power 00 at 2 a5 60 6 
By W A - 42 11101 - - 45 - 2 26 68 1 

The above ren a 1 s apply equally to all three obeelvors we eaoh fanoled that dre hrne of total obourntion was delayed by 
the ppca ance of a lengthened shadow long after the eubstanca ~tself maet have been covered 

Another el nllu obaervatlon was made of a double spot ns  follow^^ 

Y I m Y m  h 
Y 

F ~ r s t  oontaat m observed at 2 67 49 8 bp W A 
I 2 67 6 9 8 -  W - - - - - 2 68 0 8 -  T 

Total Obsourahon was observed at 2 68 46 7 -- T - - - - - 2 5 8 4 7 7 -  W - - -..I - -  a as 497-w A 

Botl Captam Worster nd Mr Allen agree m assrgn n tho same appoainnces to tl ~s spot ae exper enced in tl e ohrvabon 
of the last but my own mpres Ion wos d~s t  ct-that nothrng l>art~cular hi appeared we each lrad employed the eame teleecope 
save that on t b  last oooas~o~l I 1 ad used a power of 160 

Dur~n my absence from the Obselvntory M Allen observed the fist contact and total ohcurahon of a small apot as follows 

16 dm 6111 Tlm 
a m 

Frat oontact at 
Total Obsourahon -- :: 8: I Wllb 6 f et Achromat a power 160 

He noted that at die first clontact no I d ehnctneas wl atever wae vls~ble but that at the time of total Obscurahon thc ndle 
tuctness and el adow before obser ed was now equally obvloue 

Townrde the end of tl e E 1 pse tl e Sun which had only '7 or 8 degreee alhtude had beoome enveloped In haze liiob rendered 
the ohrvationa which follow leea aatufactory than could be deeued 

MdmeMarrT1 
H 

End of the Ecl~pec observed by T 5 9 a 0 2  - - -  - - W  a1 r - - -  - --WA 26 2 
Teleeoopes and powera ae beibre noted 
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SATELLITES OF JUPITER 

REMARKS 

Good obser at on 
Good obse tio 

Good obse t o  

Good ob er at 01 

Veygoodobs  t on  
Good ob ervail n 
A little ha y otherw se atlafactory 

V e ~ y  good obeer at on 
S tell te lo e to the b dy but otherw se good observabon 
Satellite very close to the body observat~on not sat f ctory 

The Em too near the body ofthe Planet to admit of noculate obsv 
S tell t t o e the Planet fo aocur te obse ation 
Good obser at o 

Cle obser at on good 
P l  net lo clear ob at on satisfacto y 
Clea obaervat on satrafacto y 
Clear ob ervation ood 
Clea obaer at on e y good 
Planet ln the e th cle obae a t~on sat sfactory 
Clea ob e ton  good 
Tw 1 ght le r obse t on t~ frrcto y 

Do do do do 
P1 e t  clea GO en ent alt tude ob erv tlon e y good 
Pla et the e th le r d w ob e at o good 
Planet low cl obse t or good 
Planet clea ob e at on good 

D o  do do 
PI et high and cle r moo 1 ght ob ervnt on satlsf ctory 
P1 net clear moo 1 ght ob e abo good 
Planet 1 gh moon 1 ght clea ob ervahon good 
PI n t lo lear ob er t on good 
Pla et of on le t altltude t w  llght observation sat factory 

Do do do fly g loud do 
Pla et low and t emulous ob e ahon satlsfacto y 
PI n t the e th cl r ob e R ~ I O  good 

1838 

1838 
J n 28 

30 
r c b  4 

5 
Mar 17 

19 
26 
26 

Apr 2 
May 11 

11 
24 
27 

1639 
'Seb la 

18 
20 
20 
25 
27 

Mar 9 
11 
13 
16 
29 

A1 r 4 
4 
6 
7 
14 
17 
28 

May 7 
10 

1840 
Feb 5 

6 
6 
G 
6 
12 
13 
13 
13 
a1 
28 

Mar 8 
13 
16 
20 
20 
22 
24 
27 
31 

Apr 3 
7 

mr 

ECLIPBEB OF THE 

I I 1 T 

IV 
1 
11 
111 
I 
I 
I1 
1 
I1  
I 
I1 
111 
I 

11 
1 

311 
111 
I 

111 
11 
I 
I 
11 
I 

111 
111: 
I 
I 
I 
11 
I 
I 

111 

I 
11 
111 
I1  
IIT 
I 
11 
IIT 
11 
I 
I 
I 

111 
I 

111 
111 
I 
I 
I11 
I 
I1 
I: 

Emers on 
Imme n 
Imme o 
Im r n 
Erne slon 
Emer lon  
Emersion 
Erne on 
Erne s o n  
Emc sion 
Erne s1on 
Eme slon 
Erne Ion 

Imme s o  
Inrner n 
Immerslo 
E ners o 
Immers~on 
Imme sio 
Immelslo 
Immer i n 
Inlme o 
Imme mon 
Imrnerslou 
I nmers on 
Emers n 
Erne on 
Erne ion 
Emersion 
Erne alon 
Emelson 
Erne mo 
Erne lo 

Imme slon 
I~nmersion 
Imme slon 
Erncrs on 
Cmc a10 
Im ne on 
Imme n 
Imme on 
Erne s o n  
Imlnel on 
Imme a o 
Immers~on 
Emeralo 
Imme on 
Imme o 
Emer 1 n 
Imme s o 
Ilnmer Ion 
Immerslon 
Immers on 
Imme Ion 
Imme slon 

5 feet 
6 feet 
5 f ee t  
5 feet 
5 feet 
5 f ec t  
5 f et 
6 f e t  
5 f et 
6 feet 
5 fect 
5 f et 
Ei feet 

5 f et 
Eif t 
Ei re t 
5 f t 
5 fe t 

C e t  
5 feet 
5 fect 
6 f et 
5 feet 
5 feet 
5 f et 
5 feet 
5 feet 
5 feet 
5 feet 
6 feet 
5 f e e t  
6 f e t  
6 feet 

6 feet 
5 feet 
6 f et 
6 feet 
6 feet 
6 feet 
5 feet 
6 feet 
6 f ot 
6 feet 
6 feet 
5 feet 
6 f et 
5 f e e t  
6 feet 
6 fe t 
5 feet 
5 feet 
6 feet 
6 feet 
6 feet 
6 feet 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
I10 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

H N 

9 39 4 4 
9 64 34 3 

10 27 176 
16 30 1 3  
12 26 53 1 
6 55301 
7 24 29 5 
8 4 8 4 6 7  
10 1 47 8 
9 11 56 1 
12 26 21 3 
7 22 3 8 
7 29 58 6 

14 18 12 4 
11 3 6 0 9  
11 9 42 5 
13 49 49 5 
12 57 27 3 
16 7 4 4 9  
11 17 37 5 
16 44 38 4 
11 13 673 
13 62 30 4 
9 25 15 3 
10 64 32 8 
13 34 49 5 
13 32 65 6 
8 1 9 9 
9 63 66 3 
15 55 12 6; 
13 44 373 
10 5 202 
9 21 39 9 

15 40 16 7 
13 10 35 7 
13 66 40 3 
15 26 7 5 
16 1 26 7 
17 33 23 6 
15 43 11 4 
17 52 a2 1 
17 59 14 0 
13 65 14 3 
16 48 41 6 
12 10 49 1 
11 47 6 2 
14 3 4 9 1  
13 40 47 9 
16 46 54 2 
16 56 51 5 
10 26 9 1 
17 36 8 4 
12 20 4 8 
9 33 56 3 
14 13 60 1 
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I 
I ECLIP~EE OF THE SATELLITEB O F  JUPITER (C~?il ~ d )  

REMARKB 

1841 
June 16 

20 
a9 
29 

July 13 
8 1 

bug 3 
23 

bug d0 
Sept 4 

16 
Oot 8 

1849 
Feb 19 
M a  16 

16 
a1 
28 
30 

Apr 12 
16 

May 8 
16 
a1 
24 

JUIJ a7 
Oct 7 
Dec a1 

1843 
Apr 11 

18 
May 4 
June 1 

I6 
Sept 14 

a3 
aa 
24 
a4 

Oct as 
NO a4 

1844 
Jan 9 

a4 
June 97 

30 
July !a 
Aug 4 

17 
80 

Sept 0 
9 

18 
a4 
25 

Oct 1 
2 

Erne e on 
Erne e o 
Erne o 
Erne o 
Erne on 
Erne on 
Erne o 
Erne on 
Erne lo 
Tmme o 
Erne lo 
Erne a o  

Imme lo 
Immer 
E m  on 
E m  o 
lmme 8 n 
Imme a on 
Imme on 
Imme o 
Imme ion 
Imme lo 
Imme o 
Imme n 
Imme on 
Erne o 
Emerslon 

Immer ion 
Imme n 
Imme o 
Imme ion 
Imm o 
E m  eon 
Eme on 
Erne el 
E m r  o 
Erne o 
Erne s o 
Ernere~on 

Erne a on 
Erne aon 
Emer on 
Imme a on 
Immera o 
Irnmer lo 
Imme Ion 
fmme mon 
Imme e on 
Imme ion 
Imme e on 
Erne o 
Erne slon 
Emer Ion 
Immermo - 

- - 

5 fket 
6 feet 
6 f e t  
6 feet 
6 feet 
5 feet 
6 feet 
6 feet 
6 feet 
6 feet 
6 feet 
6 feet 

6 feet 
5 feet 
6 f  t 
6; feet 
6 fe t 
6 feet 
6 feet 
6 feet 
6; feet 
6 feet 
6 feet 
LI feet 
6 feet 
6 feet 
6 feet 

15 feet 
6 feet 
6 f e t  
6 f e t  
6 f et 
6 feet 
I feet 
46 1 
6 feet 
6 feet 
S feet 
6 feet 

6 feet 
6 feet 
6 feet 
5 fe t 
EL feet 
6 feet 
6 feet 
8 feet 
6 f i t  
5 feet 
6 f e t  
6 feet 
6 feet 
6 feet 
6; feet - 

Planet lorn and e y dear twrllght good obee at on 
Planet nffia entlg h gh ha e ob erration othe w ae good 
Pla et h gh rather I azy moon llght ob emahon otherw~ e good 
PI et h gh and ole obserwbon good 
PI net ery low a d e y clear do do 
Planet high and clear obser ahon aah faotoy 

Do do do good 
Planet h h haze ob er~abon otheralee good 
Pla et s d i  tly h gh a d e J GI a moo hght obaer pretty good 
PI et nthe enlth h n  ha e tw 1 ght obaer auon otherm~lee good 
Planet e y dear o k r  ahon good 

PI net the ho I o t emulou clear obee vatlon othel wm good 
PI et 1 dew o k r  ahon good 
Plan t e y rl r tw l ght obse tlo ahaf oto y 
PI net tl e ho on uem loue dea ob e tlon satufiactory 
Pla et low and ve y cle r obaer t o tlefacto y 
Planet ery de  r moon l~ght obeer at on good 
PI net suffi entlp 1 gh nd ery clear ob e t on good 
PI net uffic~ently h~gh and h e ob er atlon eabafaot y 
Ve y s t f oto y obse ton 
Fru ob e at o p etty olear 
U od obse at on not th tand~ng that it was broad day 1 ght 
PI net sacrently h~gh and moon llght ob e at o good 

Planet low and clear obaenrt on good 

PI net h~gh and clear 

Obsewauon good 



A8 OBRERVED AT THE Y4DR4B OBSERVATORY ( 7 6  

EOLIPBEB O F  THE SATELLITES OF JUPITER (-8 ued) 

M - I  I T  

1844 
Oot 2 

4 
18 
18 
22 
a6 
26 
27 

Nor 2 
8 

la 
19 
20 
26 
a7 
27 

Dec 4 
la 

1845 
Jan 9 

ao 
30 

Feb 14 
July 7 

12 
14 

Aug 98 
27 
29 
81 

Sept la 
18 
81 
24 
24 
as 
28 

Oat 1 
2 
7 
23 
a7 
30 

Nov 1 
3 
6 
8 
8 

16 
29 

Deo 17 
19 
24 

1846 
Jan 16 

93 
2.4 

REMARKB 

Emere~on 
Emea~on 
Emem on 
Emer Ion 
Immer ion 
Emera~on 
Emera~on 
Erne o 
Cmer ion 
Emeraon 
Emerao 
Cmerslon 
Emer on 
Emer Ion 
Emersion 
Emera~on 
Emera~on 
Emmion 

Immeralon 
Erne mon 
Emerson 
Emelmon 
Cmerslon 
Imrncrrnon 
Imme Lon 
Irnmerslon 
Immer Ion 
Irnmemon 
I[rnmemon 
Imme mon 
Immera~on 
Imme slon 
Immere~on 
Emer Ion 
Imrnerslon 
Lmmersion 
Emera o 
Immers~on 
Imme a on 
Imm mon 
Immera~on 
Emerelon 
Cmemon 
Erne slon 
Emere~on 
Erne Ion 
Ememon 
Emera on 
Cmermon 
Emereion 
Immercnon 
Ememon 

Emer ion 
Emrslon 
Irnmemon 

1 
1 
I 
11 
111 
I 
I1 
I 
11 
I 
I 
1 

I11 
T 
I1 
I11 
I1 
I 

111 
I 
11 
I11 
111 
1 

111 
I11 
I 
f 
11 
1 
I 
I 

111 
111 
11 
I 

111 
I1 
I 
I 
11 
I 
1 
I1  
I 
I 
I 
I 
I 
I 

I11 
I 

1: 
I 
111 

6 f et 
5feet 
5 feet 
6 fe t 
6 feet 
6 feet 
S feet 
Sfeet 
6 fket 
6 feet 
Sfect 
6 feet 
6 feet 
b feet 
6feet 
6 feet 
6 feet 
6 feet 

6 feet 
I5 feet 
6 feet 
6 feet 
6 feet 
6 feet 
6 feet 
6 feet 
S feet 
6 feet 
5 feet 
6 &et 
6 fret 
5 feet 
Ei fket 
6 feet 
6 feet 
5 fcet 
5 feet 
5 feet 
5 f et 
6 fcet 
5 feet 
6feet 
5 feet 
6 feet 
6fket 
6 feet 
6 feet 
6 feet 
3 feet 
L feet 
6 feet 
6 feet 

5 feet 
5feet 
6 feet 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

60 
00 
60 

110 
110 
110 
110 
110 
110 
110 
110 
60 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
160 
150 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

110 
110 
110 

H M 

13 49 14 1 
8 18 852  

12 8 16 3 
6 64 35 2 

18 26 11 1 
14 4 80 1 
9 20 47 8 
8 3 3 8 4 0  

12 6 16 9 
10 29 14 6 
6 8 3 9 8 0  
8 49 66 5 
7 27 8 1 

10 46 16 2 
9 10 l l a  

11 26 82 3 
11 40 6 2 
9 6 09 0 

8 68 4 2 
7 44 69 9 
8 86 19 4 
7 61 34 2 

16 1 42 6 
16 93 43 2 
17 48 17 2 
17 49 22 4 
16 42 66 7 
11 10 36 1 
12 49 46 9 
14 58 48 3 
16 63 51 8 
11 21 80 5 
9 13 82 8 

1P 0 1 7 
9 S7 21 9 

18 18 38 6 
16 1 9 7 
12 $3 61 7 
9 38 40 4 
7 66 20 7 
9 89 64 7 

11 5 9 6 8 6  
6 87 41 9 

14 SO 49 0 
12 6 1 7  
13 63 43 0 
8 23 9 9 

10 17 88 6 
14 9 86 7 
6 67 64 1 

10 16 88 1 
8 64 149 

9 10 56 1 
11 6 6 1 2  
6 a8 40 6 

-p 

Fly ng clouds doubt 
Flymg clouds 

Flylag clouds 

Haze 

Very f mt hazy 
G o d  
D yl ght 
I' mt 

Observation aatishctory 
Moon near the planet 
F a t  haze 
Unaaudhctoiy haze 
Haze pretty good 
Haze pretty good 
H ee fhnt 
Ob ervatlon aatlefactory 
Obse llon good 
Obsenahon good 
Satellite near the body of Jup ter 
Obaervahon good 

(hod 
Flying clouds 

Good 
Obsemhon sahsfactory 
Planet ln the ze111th good 
Unaatlafiratory flying cloud6 

Haze 

Unao~faotory fly1 ~g doudfi 

Very faint 
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OF JUPITER ( - d l  

REMARK8 

FIy~ng doude 
Veryfrut 
Moon near Juplter 

h o d  
Good 
Obaerrrabon very saw otory 

Obaervat on eatwfhoto 
Very f mt $mg olonds 
F m t  haze unantmfaotory 
Very f m t  haze 
Very good ob ervakon 
Ve y good obae t on 
8 t ll te on the edge of the body good 
Sahd cto y obae aho 
S tdactory obsenaho 
Sat h t o r  ob ervahon 
Planet m &e zenith moon near and very brrght good 
Planet hgb good observaton 

The satell te seemed bo haoe disappeared at llh 85m 828 but a 
few seomda af tem de i t  eappesred u eat1 f oto y 

Verg &&titory ob~ervatmn 

19kefctory 
Ve y aat~fnctory ob er tion 

Batmhatory 

S t f otory obeervahon 
Goodobervahon 
Obaer ahon erg good 

Good observat on 
Good obsemuon 

ECLIPBES OF THE SATELLITRB 

- ' ,  . .  

YBA 

1846 
24 
81 

Feb 1 
8 

34 
25 

Mar 8 
8 

29 
J d y  a9 

29 
81 

Bug 26 
8ept 26 

26 
Oct 2a 

23 
96 

Nor 4 
9 
16 
18 

Dee10  
1847 

Jan 12 
18 
19 
21 
26 
28 

reb 4 
1 
I6 
19 
23 
a7 

M a r  8 
as 
30 

81 

Apr 4z 

I1  
111 
I 
I 
L 
I1 
I11 
IT1 
11 
III 
I11 
I1 
I1 
I1 
I1 
111 
I11 
I 
I1 
I 
I 
I 

I1 

I 
I1 
I 
I 
I1 
I 
I 

I11 
111 
I1 
111 
I 
I 
I1 
111 
I11 
I 
I 
J 

6 feet 
6feet  
6 feet 
Bfeet 
6feet 
5 feet 
6 ket 
5 fe t 
6 feet 
S k t  
6 feet 
6 feet 
6 feet 
6 f et 
6 f ea 
6 f et 
5 feet 
6 feet 
6 feet 
6 feet 
5 feet 
5 feet 

6feet 

6 feet 
6 feet 
6 feet 
6 feet 
6feet  
6 feet 
5 feet 
6feet 
5 feet 
6 feet 
Pi feet 
6 feet 
6feet 
5 feet 
5 feet 
6 feet 
6 feet 
6 feet 
6 feet 

Emer on 
Imm o 
Emer lo 
Emerlon 
Ememon 
Erne a on 
Imme on 
Emermon 
Emermon 
lmmer ion 
Erne mo 
Immere on 
Eme o 
Immer lo 
Erne loo 
rmme a o  
Emer lo 
Imme e o 
Imrner o 
Imme a o 
Immemon 
Imrneraon 

Ememon 

Emer ion 
Emer o 
Emer on 
Emer lo 
Erneron 
Erne ion 
Emer lo 
Immesion 
Eme a o 
Erne a on 
Irnmernon 
Emer on 
Emeson  
Erne s o  
Irnmere on 
Ernem on 
Emer on 
Emer ion 
Emer Ion 

110 
110 
110 
110 
110 
110 
110 
80 
60 
110 
110 
110 
110 - 

110 
110 
110 
110 
110 
110 
110 
110 
110 

110'. 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

. 110 
110 
110 
110 

Y 

8 83 9 8 
10 80 6 8 3  
7 81 45 9 
0 2 8  49 
7 4 8 5 0 6  
8 14 2'7 7 
6 49 68 1 
8 39 48 9 
7 67 20 8 

14 66 7 8 
17 0 41 6 
16 Q 84 6 
14 62 86 6 
19 6 1 0 
14 89 20 0 
14 60 66 6 
17 2 Q 1 
11 26 80 1 
14 28 50 0 
16 12 67 6 
17 7 0 2  
11 86 89 1 

6 6 898 

10 84 19 0 
8 25 81 4 
12 2Q 41 0 
6 57 87 6 
11 1 ti13 
8 54 26 0 
10 60 4 9 
6 66 450 
0 80 84 8 
El 8 18 1 
10 67 32 7 
11 6 41 6 
7 81 337 
7 48 49 5 
7 1 61 6 
B 83 976 
7 47 66 6 
9 46 0 8 
8 7 19 6 
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I I 

MlIdmBLIannTh 
1840 Y 

June 2 I meralo of 40 G m no b hind the Moon a d rk limb obeer ed w~th tl e 5 feet Aohrornat c 
(PO 60) at 7 4 26 1 

C1 ob e at on good 

Inme on l' 89 t ? m ~ n  r beh nd the Moons dark limb obae ed with the 6 feet A h omat G 

(P 60) at 7 6 444 
Cle obaer auon good I 
Imme on of 37 Ben11 or be1 ind tl e Moon s dark lrmb obaer ed w th the 6 feet Aoh omat c 

( p o ~  e 00) t '1 69 46 0 
Moon was lo v but the aky belng clear tl e o h r  ahon wa con ldered to be good 

4 I i ~ e w  on of a ernall star bellnd th Moon d ~ r k  l ~ m b  obeerved w~th the 6 feet Aohromntic 
(power 60) at 7 81 889 

Moo w a low and tl e aky co c ed w~th h n  ha e but observation aahef cto y 

July 2 Immcr ion of 8 Leo ts Mag 6) be1 id the Moon dark limb at 7 31 45 1 
Do 7 Ldmu [Mag 8) do do do 7 33 50 3 
Do 9 &oor (Mag 8 )  do do do 7 86 204  

Tho Moon was low but very clo r obaervahon ertaln w~thin a quarter of a seaond 

December 27 I me mon of 837 Cbrpncbnn behind the Moon s da k limb ohei ed wth the feet Achron tic 
(power 60) at 6 a6 387 

The Moon wlre ery low but ole r ohewat~on satlafactory 
I nm raion of a am 11 star m Cqpncmw beh~nd the Moon e dark llmb with the B feet Achromatm 

power 00 (9th M g ) t 7 66 380  

28 Imme on of 919 A p m c  behlnd the Moon a dark h l  obervcd with tle 6 fcct Acl romat 
(lowe 60) at 8 20 3 0 

The Moon was low but very clear ohemahon cry good (BQ 6 6 ) I 
January 4 Irnrncmon of P T m  be1 ld tl e Moon s dark llmb o k e d  w~th the 0 feet Aahromatlo (power 60) at 8 30 98 2 1 1841 The Moon waa in the zen~th and olcar obaervahon etlt~~focto g (Mag 6 ) 1 

6 flnmeraion of 49 behrnd tho Moon s da k 11mb observed with tl e 6 feet Ac~irornat~c 
(power 60) dear olxlervahon very good (]Mag 6 ) at 0 16 474 I 

I 29 Immer Ion of 78 An iw behmd tl e Moon a dark kmb obee ved w th the 6 het Aoluomat~o 
(power 60) Moon wna at a oonven ent ~ltrlude and olear observation good at 9 11 1 4 0  I 

I Feb uary 26 Imme on of h e i  a behlnd the Moon e dark limb observed w~th the 8 feet Aohromatic 
(powe 110) t '7 4 449  

The Moon wu ~uffoientlg b gh and deal o b m m n  pretty ood I 
I Maroh 2 Irnmcr o of 37 & nm be1 d tl c Moon dark llmb o h d  wit1 the 6 feet Achromaho (power 60) at 7 38 59 1 

The Moon was n the zen~th and very dear o k r  abon certa n wlthln 1 I 
3 Immarmon of 02 &msnw b h d  tho Moon s da k lunb observed mth the 5 feet Aoluomat o 

(powe 60) at 7 46 ao 1 
The Moon was In the zeruth and very dear observahon good I 

I 8 Immersion of 84 ~ W I  r behind the Moon a dark h b  observed mth the 6 feet Aohromatio 
(powe 60) at 8 aa a1 1 

The Moon m the mendm very clear obaermhon good I 
4 Immeralon of Cbnm beh~nd the Moon a dark limb obFJerPed w~th the 5 feet Achromatio 

(powe 60) (If g 5 6 ) t 8 8 688 
Do do 4 5  at 8 14 69 7 
Do do 4 at 8 a5 49 4 

0 
I 



( 7'8 1 ECLIPYES OF THE SUN AND MOON ETC 

OCCULTATION OF STARS BY THE MOON (C 2 d )  

M l t u M  m 
1841 M 

M rcl 4 Imm on of  tar compo mg tl e N bule n Cancer beh~  d tl e Moo s da k 1 mb ob erved 
w tl the 5 feet Acl rom h (power 60) M g 3 4 t 8 27 31 9 

D do do 6 7 t 8 43 9 6  
Do do do 3 4 t 8 45 142 
D do d 3 4  t 8 52 30 0 
D do do 3 4 t 8 56 1 2 4  
D do do 4 5 t 9 4 1 9 0  
Do do do 4 6  t 9 11 1 7 4  
Do do d 4 at 9 15 19 2 

The Moon w tl e en tl a ~ d  cle the m lle dais became too f nt to be obser ed o 
pp aa  h n g  the moo 1 ght Ob e atlolls e y ce tain w th n e o d (tl e a1 wa ery pl nt ) 

Ma ch 5 Imme o Lemw be1 i d the Moon daik l~mb  ob erved th tl e 5 feet Achromahc (po ve 60) 
(Mg 4 5 )  at 7 27 475 

TI e M on was ufficiently h gh and cl ar obser at o good 

Imme o of Leonu beh nd the Moon d rk limb ob e ed w th th 6 feet Ach omat o (powe 
60) (M g 5 6)  t 8 59 64 3 

TI Moo H e y h g h a d c l e  t le  ta b ne e y f n t  o p l r o a h n g t l e M o o n s b o d e  
ob e atlo 1 ow e s t a r  to y 

Apill 18 I mer o of 22 Pasetma beh nd t l e  Moo en1 I te ed l~mb  ohelved with the 5 feet Achrom t 
(PO e 6 0 )  (M g 4 5) t 16 19 31 0 

Tle Moou e y low a d cle r o b e ~ v a t o n  ce tan  w t l m  a co d 

Immeraio of 25 Pnsczult behind th Moon 1 gl tened 1 mb bser ed w th tl e 5 feet Achrom t 
(pow 110) t 17 22 1 6  

Moo11 was at a con enient alt tude with tw 1 ght suffic entIy ad an ed to rendel observat o d fficult 
obse at on p etty good 

Ju e 16 I~nme Ion of Tam behlnd the Moo en1 ghtened l inb  obae ed w th the 6 feet Ach omat 
(POW 110) (M fJ 8 )  t 17 12 44 2 

TI e Moon w  low d 1 the sta w s sufficiently d et ct notw th t d g the tw 1 gl t t~sf cto y 

July 14 Erne lo of Ta ra f om behmd the Moon d k I mb ob erved mth the 5 feet A d  om t 
(pow 110) ( M g  4 5 )  t 16 55 2 0  

The Moo was er~iliclently h gl 1 a ob e at o t f to y w th 2 

Octobe 19 Imme s on f Sapttam (5 6 M g ) be1 nd the Moon s da k I mb bse ed w th the 5 feet 
Ach omnt (powe 60) t G 38 23 1 

The Moon wa low but y cle obser at o good 

Immer o of 62 Sag t i  tn ( 5  6 M g ) behind the Moon dark 11 nb  obser d w th the 6 feet 
Achromat (power 60) 1 ob tlon good t 6 67 32 9 

December 8 I nme o of V' g IW (5  6 M g ) beh d the Moon e 1 gl te ed 1 mb ob er ed mth the 6 f et 
Ach om t c (POW 60) t 17 19 6 8  

Tl e Moon suac entlg h~gh d clear obaer at on s t sfactoiy 

1842 
January 16 Imme ion of a mall st be1 d th8 Moon da k limb bse ed mth the 6 feet A h o t 

(pow r 110) t 7 1 135 
The Moon w a lo v but erg cl a obse ation good 

Ma ch 15 Imme sion of Pzscam (6 7 M g ) behind the Moon s d k 1 mb ob erv d w th the 5 feet Ach o 
m t (powe 60) t 7 23 36 4 

Imme ion of P~czurn (4 5 Mag ) beh nd the Moo 0 da 1 1 mb observed wlth tl~e 5 feet A hro 
m tlc (po ver 60) at 7 24 6 2 

The Moo wa e y low but clear obse vat on good 

Th Ob r v t  ad mark ar b y m y A  t a n t B u t  I y m d  d g m y  b f m I d  



A8 OBSERVED AT THE M4DRAS OBSERVATORY ( 7 9 )  

OCCULTATION OF STARB BY THE MOON (Cont wed ) 

M d m M m  
1842 Y 

Ma ch 17 Imme Ion f the Pl t des be1 I d tl e Moo d k I mb obaerved wlth the feet Achrom t c 
(pg0 t 7 16 8 8  

M 6 7  Phdee  do t '7 24 46 8 
Do do 6 7 do do at 7 40 19 1 
D d 4 do do t 8 4 8 2  
D do 4 5 do do at 6 4 46 6 

Moon was co ivenient dbtude and lea obse vahon ood 
Do d 6 do do t 8 26 4 3  
Do do 4 6 do do t 8 a8 1.28 
D d 6 do do at 8 30 46 3 
Do d o 6 7  3 do at 8 68 437 

Moon beon ne low and was oooa lo nlly obsc red bg flyln cloud obeervahon good 

19 Irn ners on of Gk waor (5 M g ) behlnd the Moon EI dark limb oher  d \ th tl e 5 feet Ach o 
m t (power 60) t 8 44 639  

The Moo wa uff ently h gl clc r obeer nbon good 

80 Imn e on r Scorpsa beh nd the Moon a e 1 ghtened 1 mb w ~ t i  6 fcet Aol romat~o (power 110) at 16 42 P 6 
M on wae 1 lgl d ole r o b s e m l o ~  very good 

1843 
Jal  i y 5 Immer on of a em 11 sta beh~ud the Moon 0 dnrk lunb ohmvcd vlth the 6 f ~ e t  Aohromat c 

1 ow (110) t 6 60 44 7 

&I y 4 Inmo on of a small ehr  be1 ~ n d  the Moon d rl hrnb oheived w~th  the 6 f ct Aah omnt c 
1 owc(60)  at 7 57 29 7 

4 I nm rs o of a md1 star Be1 nil tl L Moon a dail I n b o b i  ed w tl the 5 f et Aol omat o 
(P W 60) at  8 7 2 2  

JUI c 1 Iinrnc a on of a m a l l  tar b 1 id tl e Moon 0 da 1 I mL oherved 1 ltll tl 6 f~ t Acbrorn tlo 
(power 60) at 7 63 16 7 

Jleoeml cr 27 Immersion of n small tal bol d tl Moo I dark 11mb olsrd w th tilo 6 f et Aol romntic (powe 00) at 7 49 3 7 

I me e on of a very emdl star be1 I ~d the Moon s daik 1 mb ob ened wd the 5 fret Achro~nat a 
(1 ower 60) t 8 87 la8 

I n newon of a b qht Har be1 md the Moon a duk 11mb obard w th tl e 6 feet Adhomntlo (power 60) t 9 9 1 b 

1844 
Jnnul y 23 Imme e o of small ta (about 6th Mapitudc ) h h  nd the Moon dark hrnb obear ed w tl tl e 5 

f et A h omatrc (power 110) at 7 14 a3 6 

26 I n  01 of a ery br ght 8t beh nd tl e Moon e da k 11mb 11 the aonatcllatlon Pegarnre ob er cd 
w th tl e 6 fe t Ach omabc (power 110) t 7 17 2a.l 

November 14 Im e on of br ght tar (of 6th M gn tude ) hh nd the Moon dark llmb obser ed w th the 5 
feet A h om t ~ c  (power 110) at 6 3 14 2 

11 mere on f t (of 6tl Ma n tude) beh nd t l e  Moon a dnrk lmb o k r  ed wdl the 6 f et 
A 1 omatlo (power 110) at 6 10 31 0 

Imme o of a eta (of 7th M gu tude) bch~nd the Moon da k limb o b e  ed with the 6 feet 
A h om t~ (power 110) at 6 19 a5 5 

1845 
Jan y 10 Immerslo of a sta (of 6th Magnitude) beh nd the Moou s dark I mb observed wth th 6 feet 

Acl romahc (power 60) at 7 10 I57 8 

Feb uary 10 Immersion of a bnght tar behlnd the Moo I a dark hmb wlth 6 feet Aohromat o (power 60) at 7 29 29 4 

Ju e 9 Immer on of a br ght etar (about ad Mag ) Lehlnd the Moon e druk limb obmed v th the 6 feet 
A h omatia (po er 60) t 7 46 4 2  



( S o  ECLIPBES OF THE BUN AHD MOON BTC 

OCCULTATION 0 s  STARH BY THI MOON ( C ~ P  h n ~ e d )  

M-M T m  
1845 m 

Septembe 10 Immeruon of a st (of 6th M g ) m tbe conetellahon Sagrltmud b u d  the Moo s d k 1 mb 
obaemed \nth the 6 feet Ach om t ~ o  (pow 60) t 7 3 2  iao 

Imme n of a t (of 4th M g ) m the con tellahon of Sag ttmnrs b h~nd  the Moon a dark 1 mb 
o h  ed mth the 6 feet Ach om h (power 60) lea ob e n  hon s t sfa tory t 8 6 474 

Octobel 5 Immer ion of a br ght star beh d the Moon a d k limb observed mth the 6 feet Aohromat c 
(powel 110) t 7 2 8  140 

8 Imme lo of s mall star behind the Moon a dark h b  obae ved with the 6 feet Achrom t c 
(power 110) at 7 22 Pi 3 

Imme on of a mall star bahrnd the Moon 0 dark b b  obaer ed mth the 5 feet Ach omat o 
(powe 110) at 7 26 20 6 

Immera on f a br ght star behnd the Moon dark tmb obaerved wrth the 6 feet Aoh omatic 
(power 110) at 7 84 263 

Imme o of a small sta b e h d  the Moon e dark lunb obsened with the 6 feet Aohromatio 
(powe 110) t 8 8 407 

Immer on of ery b ght etar behind the Moon a dark 1 mb observed wit1 the 6 feet Achromalo 
(power 11 0) t 9 86 66 8 

9 Imme Ion of a bngl t st la Cbpncmw behlnd the Moon a dark llmb observed with the 6 feet 
Achromatx (power 110) at 7 91 690 

Immere on of a mall star behi d the Moon a dark limb observed mth the 6 feet Achrornatm 
(power 110) at 8 40 47 8 

Immeraon of a bnght t r (of the 6th Mag ) behnd the Moons dark llmb observed with the 
ii feet Aohromatio (powe 110) at 10 26 611 6 

No ember 8 Imm on of a tar bebmd the Moon a dark hmb observed mth the 6 feet Aohromabc 
(powe 110) at 7 a8 a1 a 

4 Imme on of a tar (of 6th M g ) behnd the Moon s da k 1 mb observed wth the 6 feet 
Aohromahc (powe 110) t 7 14 446 

Immermon of a st r (of 7th M g ) b e h d  the Moon e dark kmb observed w~th the 6 feet 
Aol romatic (power 110) at 7 27 8 6 

5 Imme ion of a star (of 5th Mag ) b e h d  the Moon e dwk llmb observed mth the 6 feet 
doh omatrc (power 110) at 6 82 26 8 

Immere on of a star (of 7th Mag ) behi d the Mom e dark kmb mth the 6 feet Aohromaho 
(power 1 10) at 6 86 11 l 

Imme e on of a et r (of 7th Mag ) b e h d  the Moon s dark b b  mth the 6 feet Aoh omabo 
(power 110) at 6 51 6 8  

6 Imme ion of a tar (of 3d Mag) khmd the Moons da k h b  o k r  ed mth the 5 feet Achro 
mabc (power 110) at 6 66 60 8 

Emeraon of the abo e &r from beh~nd the Moon e enlgtd llrnb mth 6 feet Adromat c (power 110) at 8 10 87 4 

Imme mon of a b q h t  eh bebrnd the Moon a dark hmb ob w e d  mth the 5 feet Achromatlo 
(power 110) at 9 81 a 8  

7 Immer  on of a br ght star behmd the Moon e dark lunb observed mth the 5 feet Achromabc 
(power 110) good at 9 36 4 1 

1846 
Janua .p 81 I m e r n n  of a brrght star behmd the Moon s dark Iunb observed with the 5 feet Aduornatm 

(power 110) at 8 4 183 



AS OBHERVED AT THE MADRAS OBSERVATORY ( 8 1  

OCCULTATION o r  STARB BY THE MOON (Conl d )  I 
M rlres Mon im 

1846 H Y R  
M ch 1 Imme 1011 of br gl t ta of (6th Mag ) beh~nd the M o d rk limb oh e ed wrth the 6 feet 

Acl r mut~ (po e 110) t 7 48 12 2 

Imme ion of a b ght st of (3d Mag ) b 1 I d the Moo I dark I mb ob e-v d w th the 6 f t 
Aol o t c (powe 240) at 8 42 39 2 

2 Occult t o  of ta of tl e (7th M g ) by the Moon s d k 11 b obse ed w th the 6 f et 
Aohrom t (po e 110) e y s tlsf cto y ob e t o t 6 52 63 1 

0 cultat1 n af a t of tl e (3d M g ) by 11 Moon s d k I mb ob er ed with the 6 feet 
Aol o tl (po er 110) t~ f to y ob e at on t 7 48 47 1 

Occ It tl of tar of the (3d Mag ) by tlle Moon s d rk I mb observed w th the 6 feet 
Acllromat c (power 110) ood obs vatlo at 8 58 54 3 

3 Occ ltatio I of n, ta of the (7th M g ) by the Moo d k 1 mb obser ed wit1 the 5 feet 
Achrom tl (po c 110) tl f cto y b e atlo t 7 8 2 0 2  

Occultat 1 of a br bht star by the Moon s d rk limb obser ed w~th the 5 feet Achrornat c 
(power 110) e y good t 9 42 52 9 

6 Occultat on of star of tle (5th Mag ) by the Moons  dark llmb observed with the 5 feet 
Achromnt~o (powc 110) ery good obser ntion at 7 59 59 4 

Occultat~on of a b ght tar by the Moons dark limb observed w~ th  the 6 feet Achromat o 
(power 110) erg good at 11 8 3 4 4  

8 Occulta~on of a et of the (3d Mag ) by tl e Moons da k l ~ m b  observed wlth the 5 feet 
Acl omat~c (power 60) very sat sfa to y obser ntlon at 7 44 16 5 

31 Occultntion of a star of the (21 Mng ) by the Moo s lark I mb obser ed with the 5 feet 
Ach omnt~c (powe 110) L y good obse vat on at  G 50 4 4 3  

April 28 Occultat on of a b ght stst by thc Moon s dark I rnb observed witb the 6 feet Achrornat c 
(power 110) good obse v tlo at 7 59 87 1 

May 2 Oooultation of n b lght eta be1 ind ti e Moon d rk 11mb observed with the 6 feet Achromatlc 
(powc 110) vc y satiefaoto y ob er ahon at  7 16 52 1 

September 24 Occultat on of a bw g l ~ t  stnr be? ~ n d  the Moon s dark hmb observed with the 6 feet Achrornat o 
(power 110) vc y good obser at on t 7 46 63 1 

26 Ocoilltat~on of a st bol ind the Moon s dnrk l ~ n b  obser ed with the 5 feet Achromatlc (power 
110) good obser atlo at  G 65 279 

Occultat on of n, stnr behlnd the Moon a dark l ~ m b  observed w th the 6 feet Achromat c (power 
110) very good observat~o t 7 22 24 9 

Occultation of tar behind tl a Moon a dark l ~ m b  ob erved with thc 6 feet Achromatrc (power 
110) t 8 30 8 3  

28 Ocoultahon of e' S gattan beh~nd the Moon s dark limb observed wrth the 5 feet Achromatic 
(power 110) good at 8 16 4 6  

Occult hon of st r by t le  Moons da k 1 mb observed w~th the 6 feet Aohromatrc (power 
110) obae atlon satisfa~tory at  9 28 56 6 

28 Oc ~ltation of a br gl t sta by the Moon s da k 1 mb obse ved t th the 6 feet Achromnt~o 
(powe 110) satlsfnotory t 9 30 60 2 

Occult t on  of a sm 11 tar by the Moon s dark llmb observed with the 5 feet Aclrornatlc 
(power 110) eatisf ctorg at 10 11 6 7 6  

I Ocoultat~on of small star by the Moons da k I mb observed w~ th  the 5 feet Achromatic 
(powe 110) good t 10 18 4 6 

P I  
, I 



( 82 ) ECLIPSES OF THE 9UN AND MOON AS OBSERVED AT THE MADRAg OBSERVATORY 
-- 

OCCULTATION O F  STARB BY THE MOON (Conk ta d )  

M m M o a  h 
1846 

ScptemLe 28 Occult ton of n small t by the Moon s dark limb obser ed with the 6 feet Ach omat (powe 
M 

110) not e y sat f to g t 11 12 8 7  

29 Occulta~on F a st r by the Moon a da k l~mb ob erved wit1 the 5 feet A h om tic (power 
110) tlsfactory ob e bon t 9 23 6 3  

1847 
January 19 Occultntion of a at r behlnd the Moon s dark 1 mb obser ed with the 5 feet A h omatl (powe 

110) t 6 57 4 5  

20 Occult hon of a star beh nd the Moous d rk 11mb obser ed mth the 5 feet Achromahc (power 
110) t 8 9 416 

Occult tion of a st r behl d the Moo11 a dark limb observed w th the 5 feet dohromahc (powe 
110) t 8 20 35 8 

21 OccuIt t on of a small at r behlnd the Moon a dark 11mb obser ed with the 6 feet bch om tic 
(power 110) t 7 6 311 

O ~ c u l t  t o n  of Pzsaurn of (4th M g ) by the Mo n s d k limb obser ed wlth the ti feet 
Aoh ornat (powe 110) e y tlsf to y obse atlo at 7 49 24 5 

Occultat~on of a m 11 ta b h~ d the Moon dark llmb obse ed with the 5 feet Ach omat c 
(power 110) atlsfacto y obser ahon at 8 42 22 3 

23 Occult ton  of a small star by the Moon dark limb obser ed w th the 5 f et Achromabc 
(powe 110) t 9 46 29 7 

February 23 Occult ton of a b ght star beh nd the Moon s dark hmb observed w~th the 5 feet Achromat c 
(power 110) ob e vation very good t 9 10 41 0 

Apr 1 19 Oco ltat an of a mall ta by the Moon a dark llmb observed with the 5 feet Acb omatic 
(powe 110) good ob e atlon t 7 7 331 

Oc ltat on of b ght st by the Moon d k I mb obser ed mth the 5 feet Achrom t 
(powe 110) e y good observation t 7 10 65 6 

0 c ~ l t  ton of a am 11 ta by the Moon a do 1 I mb observed w th the 5 feet Achromatic (power 
110) good obse ban at 7 42 39 4 

Occtlt  t~on of y b ght ta bp the Moon dark I mb obse ed mth tl e ti feet Achromat c 
(powe 110) e y goodob v t o  a t 6  7 3 8  

Q c c ~  It t on of a ve y b ght star by the Moon s dark 1 mb obser ed with the 5 feet Achromat (power 
110) e y good obser ation t 8 19 5 9  

May 19 Occultat on of a br ght t of (4th Mag ) by the Moons dark Lmb obser ed with the 6 feet 
Aoh omatic (powe 110) ve y satlsf cto y obse atlo t 7 48 40 4 

September 20 Occultat on of a sta of 4th Mag by the Moon s d k l~mb observed with the 5 feet Aoh omatlo 
(power 110 ) t 7 29 33 5 

Ocoultnt on of a ve y b ght t of 2d M g by the Moon s dark limb ob~lerved with the 5 feet 
A hromahc (power 110) very ood ob ervabo t 7 37 36 7 

Oatobty 16 Occult tlon of a star by the Moon dark 1 mb observed wlth the 6 feet Achromntio (power 
110) good at 7 16 2 2  

Occultat~on of a star by the Moon s dark 11mb obsewed w th the 5 feet Aohromahc (power 110) 
very good t 7 49 34 6 

November 11 Occult tlon of a star by the Moon s dark limb observed mth the 5 feet Achromatic (power 110) 
haze observation not satisfactory at 6 47 21 2 
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3 66 27 01 
4 9 606 

4 9 731 
4 11 3160 
4 33 62 92 

6 29 46 23 
6 36 23 d6 
6 48 41 33 

8 23 46 40 
8 80 43 33 

9 0 23 86 
9 20 66 69 

10 1 g3% 

21 66 11 68 
aa 4 2188 
22 27 28 32 
aa sz 46 00 

22 27 29 68 
98 62 47 38 
2a 64 34 80 
23 19 6 74 
23 89 6 27 

a3 19 7 20 
as aa 6 
28 48 0 64 

0 12 46 81 

0 12 47 97 
o a1 761  
0 66 4 18 

1 1 9 8 1 0 0  
1 46 16 39 

1 46 1771 
2 8 46 48 
B 40 61 68 
2 60 34 36 

N 
, - - -  

& P o r n  - 
n PI aum 
8 A et 
M o n 1 I L  
An t s  

46 - 
A e t e  

m- 
Moon II L 
g A et 
? T u  

g A etls 
Moo IIL 
tl Tam 
ru -- 
w T n 
MOO 11 L 
T U I  - 

B-  
~m 

B-  
Moon I1 L 
1 &m o 
P- 

q & m o  
P- 
Moon I1 L 
C h m m o r  
d -  

e I3 g ttaru 
M O O U I L  

C prl o 1 
bqn n 

Cap corm 
MOO I L 

Aqua I - 
# -  

6 Aqnanl 
Moon I L 
# P e inm 
Y- 

p Prsa m 
Moo I L  
Pm urn - 
R c - 

Moon I L 
a~~~ 

0 T 

h rn 
2 6 9  1154 
3 88 31 00 
3 56 46 46 

8 38 82 84 
8 6 0 4 8 1 7  
8 65 48 02 
4 19 49 88 
4 33 13 38 

4 29 61 05 
4 38 13 78 
4 46 21 40 

6 16 48 00 
6 as 40 g6 
6 a8 2 25 

6 80 21 63 
6 65 13 66 
7 11 1066 

6 66 14 76 
7 11 11 80 
7 a1 sa ao 
8 3 88 78 

8 12 a1 17 

8 36 14 30 
8 60 23 89 
9 1 5 26 
9 33 14 19 
9 6a a8 87 

9 a3 16 95 
9 61 184  

10 25 2 08 
1 0 3 5  071 

3 6 3061 
3 15 4009 
3 33 6137 
4 8 41 97 

4 8 4401 
4 ao 7aa 
4 a5 63 €16 
4 f54 a330 

8 a 5285 
8 16 8688 
3 38 24 48 
a 65 40 18 

8 88 26 97 
8 6 6 4 1 6 2  
4 7 1 6 7 7  
4 33 6 40 

0 T 

h m e  

0 4 0 6 5 8 4  
0 66 8 46 

1 29 12 10 
1 46 a4 33 
1 6 6  1476 
2 30 20 43 
a 40 6s 08 

2 SO aa 09 
a 40 69 84 
a 46 48 83 
3 15 30 56 
3 38 37 69 

8 15 32 59 
8 36 g l 8  
3 38 89 26 
4 8 8348 

4 8 85 69 
4 30 aa sa 
4 33 21 31 
4 64 14 48 
6 16 64 18 

4 64 16 28 
6 16 66 96 
5 23 3 60 
6 6 67 08 
6 1 4  070  

6 6 6 9 0 7  
6 1 4  801 
6 15 48 75 
6 66 22 96 
7 11 1009 

19 94 17 94 
19 39 1688 
ao lo 6 28 
a0 39 M 10 

20 10 7 6 0  
90 36 8 92 
a0 39 68 18 
a1 1 4 0 7 8  
a 1 2 4  tss 

2a 9 23 64 
22 20 60 18 
22 66 44 19 
2s 9 6a6l  

22 66 46 44 
28 10 1355 
28 82 46 88 
23 62 8 6s 

23 32 4769 
23 62 10 27 
a8 68 46 99 
0 4 1 ~ 6 9  

D 

1844 

0 t 2 4  

25 

a6 

a7 

as 

31 

Nov 9 

3 

17 

18 

19 

20 

81 

22 

- 
1844 

No a8 

a4 

25 

26 

27 

28 

a9 

80 

Deo 1 

a1 

22 

1846 
Jan 17 

18 

6 48 4724 

R M ----- 
 PI t m  
Moon I L 
I P solurn 

q P c m  
Moo I L  
8 A  t 
Y- 

e A et 
Y- 
MOO TI L 

A let 
if- 

A et 
d -  
M n 11 L 
A T  
IU- 

QI T U  
M I I L  
T 1 

Y &minor -- 
Moon I1 L 

d Canc 
Moon I1 L 

Canc 1 
M n I1 L 

Leon1 

30Aqu 
M o o n I L  
q Aq r 
x P ~CIUIII 

'1 Aqua I 
z PIS um 
Mo n I L 

P o~um - 
PEIO UIII - 

M on I L 
d Pis ium 

d P eo m 
MOO I L  

PI cium 

M o o n I L  
A em 

F A  e t s  
Moon I L 
m Ari t B - 

I N  
M o o n I L  
rl T 
A -- 
I T 
M n I L  
A T  1 - 

Tau -- 
Moo 11 L 

B Tau 
5 ; -  
MOO 11 L 

M o IT L 
i hmmor 
B- 

t a r n  
4- 
M n 11 L 
t Ca ( 2 1  

Moon 11 L 

8 C no 

Moon 11 L 
Leo 

a -- 
Leon 

M o n I I L  
8 Leo e 
3 4 8 e t  t 

t A et 
9- 
Moo I L  
v T n l  

e T u  -- 
Moon I L 

Tanrl 

8 A et 
M o n I L  
e T un 
A - 
qTn 
A- 
M o o n I L  



IN THE INTERVALS 1838-1847 
-- -- 

( 93 > 
D 

1846 

J 110 

21 

2 

93 

24 

26 

26 

a8 

ae 

80 

Feb 14 

N 

C T u 

P r 
t -- 
Md I L 
p Q ml o  
/ -  

P Gem 
Mo I L 
y Q  r 
& -  
b -  

5 Q m or 
8 -  
Ma I L  
T C t  

b: Canc I 
M O I L  
~ C I  - 
8 Co cri -- 
Moo I L 

L e - 
Leo - 

M I L  
@ I  s 
545 t nlle 

Q L ~ o n  9 
8 3 8 ~ t n l l e  
Mo C L I ~  

k o n m  

r L c o  9 

M I1 L 
I I V I  UI 

MOO II L 

OVrg la 
Mo I[ L 

V I ~ I  e 
L- 

V ~ I J ~  
2 -  
M IIL 
Lbm - 

D 

1845 

r b 16 
16 

17 

18 

19 

20 

a1 

23 

2d 

a4 

25 

a6 

0 T I --------- 
h r n  e 

6 20 169 

6 17 977 
5 29 2 9 7  
5 d2 20 78 
6 14 14 94 
6 I9 35 47 

6 14 16 22 
6  24 66 23 
6 a 9 2 6 7 0  
6 155 36 07 
7 11 3326 

(1 66 37 36 
7 11 8 4 3  
7 1 6 6 7 3 5  
8 4 177 

8 4 829  
8 8 2 0 1 4  
8 30 86 37 
8 50 44 59 

8 36 37 73 
8 60 46 99 
8 60 2 7 
9 24 90 83 
9 33 38 09 

9 24 22 2d 
9 3 J D 3  
B 49 10 76 
10262589 
10 36 64 30 

10 25 27 33 
10 3 2 0 
10 40 8100 
11 16 6.3 00 

11 la6545 
11 B 1647 
la la esoa 

I a4 s B 

18 2 4910 
13 17 6178 
14 6 dl39 
1411d719 

14 53310 
14113897 
14 14 673 
14 43 1384 

1 7 1  1 - 

N ----- 
M 1 L 
p Q m n o  
Y- 

r a m no 
Y- 
M O I L  
d u e  or 
k -- 
J Q e r n o  
1 -  
Moo I L 
E C  1 
8 -  

E Cano 
8 -- 
M Cent 

C 

Ca o 
M I1 L 
E L 0  
n- - 
n Leo 1 - 
M I I L  
348 t n t l  
d 1 or 18 

d L  1 
M 11 L 
~e 1 1  

8 V r ~ i l  ie 

q v g  l e  - 
M I1 L 

vlg 10 
m- 

M v g I I I  
v I3 

A - 
V re 

A - 
M I[L 

Lbre 
I 

p T u 
M o l l L  

N 

8 S p - 
M o I1 L 
v ~ p h  u h 

y G m or 
M O I L  
t a r n o r  
k- 
g- 

I \ loonIL 
8 C  c 
d -  

B C an 
8 -- 
Moo I L 
C 6 1  

Canc 1 
t LL nts 
M c n I L  
Leo 18 - 
Leonie - 

Moo I L 
d L o  
1- 

d Leo1 E - LOCI I L 
L IS 

f VI t la 

Leonla 
P V I ~ I I  
M n I L  
7 Vl b~nls 

71 ~ 1 %  nl 
I - 
M o rr L 

v g 
x - 
x V~rg 
Moon 11 L 

L bbrre 
MOO IIL 
fl L b m  
P S o p l  

1846 

Feb 28 

Mar 17 

18 

lQ 

20 

21 

2a 

a3 

a4 

26 

2e 

15 4 1869 

14 43 163 

4 11 3631 
4 27 38 9g 

4 11 3641 
4 27 4022 

l o  
I m s  
6 69 1918 
6 13 4704 
6 28 5746 

6  13 48 63 
6  28 6892 
8 4 4 4 9 3 9  
7 11 532 
7 24 69 02 

7 1 1  664 
7 26 0 44 
7 36 40 13 
8 8 33 63 
8 22 69 67 

8 3 8646 
8 23 141 
8 28 40 88 
8 59 67 09 

8 69 88 35 
9 19 48 5 
9 23 62 81 
9 6 1886 
10 O24d5 

9 62 20 29 
10 0 2665 
10 9 1166 
1034 636 
10 6 6 36 

10 62 53 8 
10 68 3 38 
11 a9 a1 4 
11 43 67 74 

la  la 22139 
la 84 la 08 
12 39 89 44 
id 17 a548 
1 3 3 3 6 4 3  

18 17 a706 
13 3 3 4 5 6 2  
14 6 8 08 
14 11 895 

14 5 4 6 1  
14 11 lOd6 
14 do 3105 
16 6 60 4 

3 38 53 15 
3 4 7 4 4 3 8  

4 39 68 66 
5 17 6 43 

0 T 

b m 

I6 57 24 03 
16 3 67G6 
16 14 22 94 
17 a as s7 

6 29 46 92 
6 5 6 3 6 6 3  
6 6 6 5 6 1 8  
7 a5 46 48 
7 38 9 69 

7 4 1 3  6100 
8 2d 4761 
8 88 64 89 

8 2a 49 04 
8 88 66 90 
6 37 28 67 
9 0 24 75 

9 0 26 a7 
9 24 40 98 
9 274311 
9 63 6 25 
10 11169 

0 63 7 80 
10 11330 
10 17 69 00 
10 53 40  10 
11 8 5 6 3 8  

10 63 41 57 
13 06786 
11 8 64 89 
11 80 9 16 
11 48 46 ti2 

11 80 10'77 
11 434781 
12 1 8 9 7  
12 34 68 66 

la 34 e;e 93 
la 47 8069 
12 67 a7 10 
18 18 187a 
18 42 39 33 

13 49 4086 
13 64 9 36 

14 48 8866 
14 61 8664 
16 40 I6 1 
16 674087 

B L b m  
 MOO^ 11 L 
@ Saorpu 

97 15 46 1698 
16 6s a6 54 
16 Pi7 42 64 

m 8co p I Moo 11 L 
I6 83 56 08 
16 68 16 76 

1 67 22 46 
16 8 Go 14 

28 





IN TBE INTERVALS 1838-1847 

10 24 39 09 



( 96 1 TRANSITS OF THC MOOR AND OF STARS CULMINATIN~ hFAB THERETO 

D 

1846 

Feb 4 

6 

6 

9 

10 

12 

15 

I6 

18 

Ma 6 

6 

7 

O T  $ 

h m 
7 10 46 88 
7 24 40 70 
7 3 7  7 0 8  
7 59 67 66 

7 59 68 07 
8 19 6278 
8 26 30 26 
8 49 66 08 
8 69 16 66 

8 49 56 26 
8 69 16 88 
9 14 4170 
9 32 4860 

10 0 2 9 0  

9 82 49 08 
10 0 8 39 
10 a 1138 

10 a4 6 6 2  
10 49 3444 
10 s 31 16 
11 1 9 6 5 9 9  
11 48 36 64 

11 I9 6629 
11 37 3842 
11 ra  36 84 
12 83 4728 

la  11 srso 
12 26 83 89 
12 63 47 66 
13 17 1 7 0  

13 1 6641 
13 17 a la 
Id 18 33 40 

14 4 6 16 
14 10 44 17 
14 11 6685  

14 42 1939 
15 8 4904 
15 51 1980 

I6 61 19 18 
1 6 5 6 2 7 1 1  
I6 7 1178 
17 I 30 68 
17 12 31 10 

17 1 3 2 1 9  
17 7 29 10 
17 12 3a 68 
1 7 3 4 1 1 3 6  

18 4 8846 
IS R 42 81 
18 65 27 18 

D 

1846 

Mar 7 

8 

9 

10 

11 

12 

18 

14 

IS 

16 

17 

18 

10 

0 T -- 
h m e  
7 47 60 96 

7 3 6 4 S 6 2  
7 47 51 01 
7 66 la sa 

8 36 32 04 
8 46 651 
9 23 14 94 
9 33 32 15 

9 a3 il ia8 
9 3 3  268  
0 69 46 78 

10 24 1871 

0 69 46 83 
10 ao a832 
10 a4 19 01 
l o s 8 l s a e  
11 12 4867 

10 5a 14 11 
11 715419 
11 12 4934 
1 1 2 8 4 1 7 0  
11 42 1807 

11 a8 4a 18 
11 42 lb69  
11 67 6899 
12 s3 2Q 04 
l a  45 69 50 

12 88 3036 
12 47 1126 
13 16 44 20 
1 3 2 6 2 9 7 0  

13 16 44 76 
1 3 2 6 3 0 1 2  
13 38 949 

14 10 27 8 
14 31 2323 
15 26 26 00 

16 8 2463 
1 6 2 5 2 6 7 8  
1 27 8 12 
16 60 5 0 9  
1 56 1037 

16 60 66 88 
15 66 11 04 
I6 5 2006 
17 11 28 04 

17 1 14 78 
1 7 1 1 2 8 5 4  
17 5115 8089 
1 7 6 0  6 3  
I8 4 1494 

N 

l C  

g a m o  
1 C 
MOO I L 

a C  
M o  I L  
E Leo 

E Leo 
M O I L  
L 

Q - 
Leo 

MO I L  
e L 
d -  
u- 

d Leo 
M I L  
u L - 
g v 

Le n 

!!Iv ?llL 
y v g  
p - 
r V  8 
M I I L  

v g 
i- 

V g 
6 -  
Moo 11 L 

1 VI g a 
Mo 11 L 
f Llb m 

@ L b s  
f1- 
M I1 L 
8 8 P I  
p -  
8 8co p I 
f - 
M o  I1 L 
Q opl IU ~ I I  

7 OpI l i ~ h i  - 
M 11 L 
4 8  It I 
fl - 

N 

Mo I L  
CJ 1 - 
I T  I 

MO I L  
1 1  

r -  
T n  

t -  
M I L  
p Q minor 

B C C I  
M I L  
29 C 
8 - - 
8 Ca c 1 

M r~ 
Leo 

R- 

Q Leo 
M 11 L 
U L O  - 
M o TI L 
t V g  
m- 

t V g ~  
m - 
M I I L  
L h m  - 

B L b t a  
y - 
M o n I I  L 
~ 8 o p 1  - 
8 Tau 
M I L  

O 
p Q rn lo 

0 onle 
P & m i o  
M O I L  
&m nor 

A- 

f &  or 
Mo I L  
).Gm o 
9- 

1 0  T - - -  
h m 
3 5 6  210 
4 16 1168 
4 26 41 81 

4 16 11 14 
4 26 41 45 
4 48 1734 
6 17 6961 
6 38 8 03 

5 17 59'39 
5 as a 74 
6 4 1  452  
6 13 14 79 

7 58 4!2 60 
8 1 3 3 9 5 0  
8 19 3820 

' 8 35 82 46 
6 49 4039 

8 35 32 95 
8 49 40 95 
9 a i l a d  
9 321 38 04 
9 51 4161 

10 24 20 6 
10 38 64 64 
11 12 49 93 
11 1 9 3 9 3 0  

13 a 49 10 
13 26 29BO 
1 3 3 3 1 1 3 0  

l a 2 6 3 0 0 2  
13 33 11 42 
1 8 5 3 5 9 7  
14 43 109 
14 413 4 07 

16 8 2247 
16 26 33 96 
15 44 2770 
16 t l  2888 
10 19 8706 

6 I8 970 
6211 846 
6 68 22 63 
6 1d 14 76 

5 68 22 83 
6 13 1478 
6 1 4 4 6 5 6  
6 36 14 88 
7 8 60 76 

6 3 6  14'79 
7 6 029 
7 8 6076 
7 86 4860 

1846 

Ap 4 

6 

6 

7 

8 

0 

10 

11 

12 

13 

14 

16 

16 

I N  - -  

8 Gem or 
k- 
Mo I L  
8 C 

Co I 
29 - 
M I L  

C - 
C 0 1  - 

M o n i L  
L - 
Leo a -- 

MOO I L  

Q L  
M T L  
d L - 
p v g  

Ieo 
M I L  
P V gr - 
7 v 
Moo I L 
Y I L  - 
~ V P  -- 
Moo C t 

V g 
2 - 
Moo 11 L 

L b r a  
MOO I I L  
b S o l  

8 8 o p  
B -  
Moo I I L  
q Opl u 1 
0 -- 
q O p 1 1  h~ 
Mo 11 L 
e ot I h 
D- 

1 Sgltt 
Mo 11 L 

8 t t  I 



8 g ttarll 

0 g tta 
M o  I I L  

Sag tt 1 
C proo 1 

L o  a 
Moon I L 
Leou e 

a -  

Leonie 
Q- 
Moon I L 
d Leo B - 
d Leon a 
M n 1  L 

Leo 1 
fl  Vl gm1a 

Moon I L 
v V g  e 
y1 - a- 

y Vi g nie 
Moon I L 
0 V1g1 - 
t -  

Vl g 1s 
m- 
M o n I  L 
l . v g  1 

Llb a, 

A V rglnls 
kbrm 

Moon I L 
y Lib m 
d 0oorpn 

y 1 L b m  
Moon I1 L 
d Boo pu - - 

Soorpu - 
Moon 11 L 
8 Oph~uchi 

e ophu.s 
Moon I1 f~ 

Sag ltar i 
Moo I1 L 
S a ttorll 

June 3 

16 

July 3 

4 

Q Swtt 
e- 

ql  8 g tt ll 

Moon 11 L 
B C p  0 

Aqua 1 

B Capr orn 
Aqu n 

Moon I1 L 
B Aqu 
8 C pnooini 

e Leon 
BV g n  
Mo I  L 
7 V r g  ie 
Y' - 
rl Virg~ 
Moon I L 

0 Vrp 1 -- 
Mo n I  L 

V rg 'IB 
A -  

Vr glnla 
A -  

M Q ~ I  L 

B L b m  
Moon I L 
J 8 0 1  
8' - 
tJ Ophlaol I 
Moon I L  
Moon I1 L 
C1' Sag ttarii 

Caprlco ni 
Moo I1 L 

Aqu I 

Moon 11 L 
rp Aqnan , Y3- 

cp Aqn ni 
Y- 
Moon I1 L 

m Vlrg nu 
x -  
MO n 1  L 

Lib m 

a Lbs 
Moon I L 

19 l a  soil J U I ~  4 
10 33 48 11 11 

s Oph u 1 
D- 
MO I L 

13 grtt - 
Sag tt 1 

Moo I L 
e El g tta 

C p loor 1 

Moon I L 
y Lib m 
B S  p i  - 
Moon I L 

So p l  
7 opt U O ~  

o Pla urn 
d -  
Moo I1 L  

M o n I  L 
e Aqu 1 

d Sag it I - 
Moon I L 

Cap rcorn: 

Cap 1CQ 
M o n l  L 

Aqu 11 

Aqu I 
B -  
Moon I L 

P cum 
Moo 11 L 

Pieolllm 

Moon 11 L 
T nri -- 

M on I1 L  
S T u 1  

Aqua 
Moon I L 
1 Aq1 1 



( 98 TRANBIT~ OF  HE MOON AND OF STARS CLLMINATINO NEAR THERETO 

D 

1847 

Jan 7 

8 

26 

26 

27 

28 

29 

30 

Feb 1 

4 

6 

23 

a4 

N ar 

Le 
p V g m s  
Moon11 L 
q V g 1  
Y -- 
q V g m  
y - 
Mo I1 L 
d V ~ 1  - 
E Taun 
M O I L  
A Tau 1 

r -  - 
Y T U  -- 
Moon I L 
f T u i  

t; T un 
Moo I L  
x 0 on 
p Q m n o  
Y- 

p Gem, or 
Y- 
Moon I L  
J Qemmo 

k Gem no 
Mo I L  
t Ca or1 

b: C cr 
M o o n I L  
0 C n n  - - 
Moo I1 L 

Leon 
q - 
9 V~rg 
Moo I1 L 
8Vrglni  

1 ; V g l l  
m 
Moon 11 L 

Lxb a 

M o n I L  
1; Tau I 
~ Q m o  
P- 

7 Gemlnor 

- - - -  
' O r  h m 

23 4 44 83 

22 42 56 92 
23 3 966 
23 4 42 96 
23 30 24 28 

23 49 46; 26 
0 0 098 
0 37 46 90 
0 63 1834 

1 21 33 85 
1 44 2760 
1 5 5  1302 
2 34 56 46 
3 1 9 0 8  

2 34 66 47 
2 56 7 77 
3 1 8 2 4  
3 53 64 13 

3 36 37 78 
3 54 59 09 
4 17 55 06 
4 25 22 48 

4 17 5432 
4 25 21 61 
4 63 2182 
5 26 42 77 
6 57 2 65 

6 11 63 69 
6 27 3 72 
6 46 33 18 
7 9 1008 
7 23 3 66 

2 20 37 79 
2 90 43 96 
2 37 1673 
3 2 29 52 
3 22 a 12 

3 3 28 80 
3 23 134 
8282656 
4 11 4084 
4 27 44 00 

4 11 3980 
4 2 6 3 3 2 7  
4 27 42 76 
4 84 31 69 
6 29 4 67 

10 52 44 29 
10 67 1198 

1846 i N M  0 T -- 
h m s  
11 29 11 86 
11 42 4828 
11 48 372 
12 12 946 
12 33 5911 

1212 912 
12 33 5877 
12 34 32 39 
13 2 626 
13 17 12 67 

3 18 5335 
3 4 7 1 3 6 6  
3 62 1288 
4 11 607 
4 27 9 39 

4 11 631 
4 27 8 81 
4 43 2133 
5 28 30 47 

5 28 29 29 
6 3 9  163 
6 46 1861 
6 13 4140 
6 28 51 64 

6 13 40 78 
6 28 60 82 
6 33 42 88 
7 10 67 58 

7 24 50 68 
7 2 6 5 7 9 1  
8 3 24 10 

8 3 23 49 
8 18 2783 
8 a2 49 53 
8 60 451 
8 59 24 87 

9 58 18 17 
10 0 9 96 
10 54 41 70 

12 11 5834 
12 17 2806 
12 474713 

13264493 
13332643 
13 52 20 77 
14 42 16 32 

5 2 1 4 0 3 4  
6 25 769 
6 61611 
6 13 1986 

6 5 16 45 
Leo 1 11 29 1176 

0 t 29 . 

SO 

91. 

No 2 

3 

4 

6 

7 

30 

Dec 1 

1847 
Ja 6 

q Aqu 

1 Aqu I 

Mo 1 L 
9 
P urn 

cu P1 iurn 
Moo I L 
6 Pi c urn - 
11 Plscium 
@ A  t 
Moo I L  
p Cet 
8 A ~e tls 

p C t  
Mo 11 L 

A tl 
A T  I 

7 Taun 
Mo n I1 L 
Tau - 
Ta I -- 

M O  I I L  
5 T  1 
0 o 

p Gemlnor - 
M 11 L 
a &  mor 
k- 

F C t  
Mo I L 
Er Cet 
J A  t 
f T u ~  

y A t 
f r  
M O I L  
)I Ta - 

2 ' y T u  
M O I L  

T 

g -  

d Leo 

l o  
h m 

6 13 19 31 
6 16 38 23 
6 64 39 07 
7 10 36 17 

6 64 38 88 
7 10 250 
7 34 49 68 

7 34 49 99 
7 43 45 15 
8 1 42 34 
8 36 37 00 
8 49 44 76 

8 49 44 02 
8 51 36 66 
9 23 19 60 
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