
X111.- The Rictherfiwd I’hotograpiiic illensures of Sixty-tlco 
S k r s  ciboitl 7 Cussiopeice, ‘ 

BY IIERZIAIN S. D.\VIS. 

Read .\priI I ,  IS%. 

As WE stntctl i n  tlic papcr on the Pnrnllns of 7 Cassiopcire* 
the conditions of esposnre :ind tlic methods of mcnstircniciit of 
tlic twenty-wen negatives of stnrs :ibont 7 Cassiopeiie mnde by 
~ILTIIEIIFIJRD bctnvcn 30 Jiily, 1870, :ind 21 December, 1873, are 
esnctly thc snme ns in tlic case of ,ti nnd 0 Cnssiopcinj-, nnd, it 
might iilso be ntltlcil, the s:inie ns of tlic P1ci:itlcs plntes.: In thc 
present pnper I linvc, therefore, in tlic mnin, follometl tlie mctliods 
of redtiction so fdly sct forth i n  tlic Pleindcs gublicntion. 

In Table I. a:.c given tlic gcncrnl rlntn of csposnre of tlic plntes, 
nliilc in Tnble 11. :ire tlie iueans of tlic refractions computed for 
tlic Easter11 niitl Wcstcrii iinpressions$ with tlic tlnta of Tnhle I: 
by tlic forrnolz!l 

n- 8 

Y 
= i( [tnn?:cos?(p--c() + I ]  
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in tlie previous I l i i t l t u ~ / ' h d  ,lfensio-eu. I t  is proper to ndtl i t 1  this 
connection thnt these tables w r e  c o n q ~ ~ ~ t e d  by Professor Jncoby, 
w110 hat1 to thisestcnt 1)cgiin tlie reduction of these stnr-positions 
previous to  his dep:vtiirc to  Europc. After tlie coinplction of 
the P:rrallns of C:issiopeiz tliesc tnbles, together wi th  the 
origiii:il.mcnsiircs, \\'ere plnccd i n  nip Iint~ds by I ' r ~ f e ~ s o r  ,J. K. 
Itees tli:it I iniglit finisli tlie tliscussioo tlills ~ C ~ I I I I .  

The corrections for prcwssion, nutfition ntitl :ibcrrfitioii Iinve 
I,een compiitctl 11.v the forniuln! of p g c  867, JACOIIP'S Pkicidrs, 
irliicli by tlic sillistitiition of the coiirtlinfltcs of 5' Cnssiopeinl be- 
come i n  this cnsc 

Ilitther f 11 u l  I'll otoymqili ic A k a  s it WP. 

J}),(, = + 13+ [o.S22,,] 11 + [0.2 js,]n+ [o. IS3,t] C S  [9.444.]u- 
~ p , ,  = + 7 t ~ 0 . s 2 2 , , ~ - ~ ~ + ~ 0 . 2 ~ ~ , , j 1 1 + ~ 0 . ~ Q 3 , , ~ ~ + [ 9 . 4 4 ~ , , ~ ~ ~ .  
Jp7? = O+ [0.822,,] ..I + lo.2j8,, J II+ Co. 1 8 3 ~ 1  C-t  [9.444"]D. 
4)73 = - 7-k[O.S22,,]-,1 $[0.2jS,]Il+[o. 183,,] C+[g.#+"]U. 

vdicrc Jp,, tlcnotcs tlic correction to 1JC npplicrl to the positioii 
anglc for t h c  plntcs tll:l(ic i n  1 ~ 7 0 ,  nlltl so on i n  the otlier years 
as tlcnotctl by tlic subscripts. The fiictor for tlic correction of the 
distnncc is 



Sixtytwo Sfars  oboitf 5 Gnssiopei?. 3Y3 

111 tlic nest coliimn :WC tlic spccinl corrections* required l ~ y  tlic 
position angles of the Western imprcssions in  coiiseqncncc of 
using the snme zcro point in  inensuring both E::istcrii and Western 
imprcssions.t T h e  sum of tlicse two co l~~n ins  is thcn given i n  tlic 
last column, which, tlicrcfore, contains tlic final corrcction ns 
nctunlly npplicd in tlic rcdnctions 

In Table IV. is givcn the tnngcnt correction$ aliicli is nlvcnys 
iiegntive : i d  ~vliosc unit is ,0001 divisions of tlic inicromctcr, 
Tliis tnblc is n rcpctition of Tal)lc 11- A.  of Slnrs ctboitt ,3 C y p i ,  
l)ut arrnngctl in n forai more snitnlilc for IISC in  conncction with 
T:iblc T', :is will be cvitlciit Inter. I t  IMS Iiceii coinpntcd 1'9 the 
fornlllla : 

I \ . ~ I C ~ C  s dcnotcs tlic tlistniicc iii divisions of the glass scale nntl 
d is thc vnluc of oiic division of tlic scnk i n  secontls of arc. 

T n b l ~  T'. Tlie first colunin contnii~s tlic nnin1,ers of the stnrs i n  
order of right ascension nnt l  :ilso i n  pnrciitlicses. for convcnicncc 
of ref'crence to the original inc:tsiircs i i i d  plntcs, arc the n iun~~ers  
as nssigncd by RUTIIEIIFCIID. Tlic ~ i u i n l ~ c r  of the plntc is givcil i n  
column two after irliicli follows tlic obse7'ced tlistnnccs for the 
Gristem impression. Tlie nnnilicrs set (low1 nrc the frnctioiinl 
part of the mensnretl diskulcc expressed in clirisions of tlic glass 
scnlc, tlic ~vliolc nriinber of divisions bciiig oxlitinrily tlic s:mc 2s 

tlint givcn in the columii co~*rec/etZ ijicnii. 111 thc case of onc atnr 
onIj  (No. 59) tlic corrections haw IJccn snliicicnt to cIinnge the' 
irliolc number of divisio1)s i n  passing from t l ~ c  observed tlist:iacc 
to tlic corrcctetl nicnn. In colnmiis four! five nnt l  s i s  I I inw 
plncctl the corrections n s  npplictl for rcfr:tctioli,$ :~l~crrfitio~i!! nrtd 
scnlc? respcctirclj; tlrcse,witli ntltlition of tlw tnngent corrcctioa 
only--mliicli inny be obtniiictl directly froin T:ildc IT'., llei1lg 
pi*ncticnlly const:int for c:icli stnr-prcscnt nll  tlic corrections 
mliictli linve becn :lpldied to t h c  obscrrcd I J l C n J t  distnncc of the 
Ea$t and TYcst imprcssions to gct thc c o r n d e d  meo,t of C O ~ I I I I I I I  

SCYCII. I t  is thcrcforc possihlc from this thta  t.o rcprotlricc the 
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observed distance 1Vtd without the need of pihlislling it. Tnlr~,  
for cxamplcr Star 23, F1:itc 15. 

Corrected menu, ........................................ 60.49j0 
liefraction with sign changed, colnnin .f,. ................. - - . W g  
hberr&tion with sign clinngetl, co1111iu11 j, ................. 4-.0039 
Scale witli sign clianged, column 6, ..................... --.oogs 
'I'flngent Correction with sign changed, Table Iv, .......... s.0013 

(Kist -+ West.), .......................... 60.4655. 
k t  2 IVCSt, ........................... .I20.9310 
Enst, colnnin 3, ......................... 60.4660 

DilY. = Vest, observed ( l i s t ? ~ ~ ~ ~ ,  .............. 60.46jo 
~- 

In likc niaiincr coliiinn eight gives tlic East O ~ J S ~ W C ~  pogitioir 
anglc nntl the last column the corrcctctl nienti from which we mny 
sinii1:lrly rcprotluce the Wcst observed position angle. Using for  
illustration tlic sanic stnr :uid plate : 

Corrected niein lmition aiiplc .................... 
1~cfr;ictii)n with s i p  cllnnged, ' h l h  1 1 . .  ........... T 6 

Correction of zjo' aitli s i p  cli;ingetl+. ............ .-qo o o 

295' 43' 38" 

Zero Correction wit.li sign cllancctl, Tirlilc 111. ....... -IS I 7  

1 ( 1:n.t ... \Vest). .................... 2j' 25' 27" 

50 50 54 ...................... Elxt -;- KCSt 

En4, cnlrinin S ................... 2j 24 22 

DilT. = West, observed positioii m g k .  ....... 25 26 32 
- .......... -. 

In this way otic niay rctiirti to nny of tlic observed tlistniiccs or 
position nnglcs of tlic Wcstcrn iinprcs:' >Ions. 

'l'd~lc TI. coiitnins tlie final Incnn of tlie position :iiigles nnd thc 
nicnnJ of the tlistnnccs as given i i i  Table V.l h i t  roduccd to scc- 
ontls of :ire by tlic scde value 28."012+ wliicll is tlic iiicnii of tllc 
sc:ilc vnlucs tlctlucctl from all the I'lcintlcs p1ntes.t Thcy arc fol- 
lowctl in  coliiniiis six m l  s c w i  by thc differences of rigllt nsccIi- 
sion niitl dcclinntion tlcrirctl 113' nid of tlic forrnotz:: 



11 = d Slll i; 

111 =f7 cos ;r 

where c nnd ;; are the finnl corrected mean tlistnnce atid position 
nngle respectively of the stnr ylrose u'nnd 6' arc desired. I t  wns 
found also that tlic terms i n  V nnd 1Y were not neetled since they 
are SO nearly eqrt:i1 and have contrnry signs. 

Brit since these values of I/-IL and ;'-J do not take into nc- 
count the proper motion 0;' the refcrence star which i n  this C ~ S C  

is considernble, but nre only the inenti of maiiy measures tnlicn 
011 widelj* differing dntes regnrding 5 Cassiopeiw ns fised i n  the 
position giwn on page 382, I hare given in  colriinn.g, Tnble TI., 
tlie inenn epoch nt aIiicIi tItcsc valircs of d-u nnd 6 ' 4  truly 
represent tlie me:tn coijrdinntcs of the tlin'erent stars referret1 to  
7 Cnssiopcin: 1872.0 as tlie origin, tlint thus they may be ~01'- 
rcctcd for the intcrv:il between this niean epoch nnd 1872.0 by 
any nssiiined or cornpitted l)ropcr iiiotion of 7 i n  tlic snnic tnxnncr 
ns when dealing with other star catalogues. 

In the Inst column is given the H o ~ l  D((,.ch1,1risIe,.lc,lll 11(1111I)er, 

nnd in  colrtrnn two tlic mngnitudes froni the snnie for so I I I ~ I I ~  

of the stars ns I linvc heen nhlc to idcntify. 
Using the rlifl'ercims of right nsccnsion and dcclinntion of 

Table TI., and the given position of Cassiopei:c, we get the 
riyhl ascensions and declitlalio,ls of Tnble TII., good for 1872.0, 
save with regard to proper niotion :is n:cntioretl nljove. 

In colomn two is given the urrtnbcr of plntcs on which 
tlic stnr is fonntIl I)ut it niny he d l  to stntc tll:rt tlic g-ivetl posi- 

' .  
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tion is tlie result of n t  lcnst tmcilty iiiensnres of tlistnnce RMI 
twelve of position nnglc for mch plnte recortled in this column 
two. Wit11 regnrtl to the probnbk errors of these resulting posi- 
tions tile snme rcmnrks nppIy to these pI:ttes AS to those of ,3 
C y p i . *  

Tlic preccssions nnd seculnr rnrifitions depend on the cotistnnts 
of STRUVE, and aerc conipiited with the nit1 of E'OLIE'S tnblcst 
mitli tlie necessnry tli tfercntinl corrections npplied to mnke tliem 
good for 1872. 

l\'ith rcgnrtl to  SCIIEINEH'S rcninrlts~ on tlic correction for tlic 
refraction formnlz saitnblc for risiial obscrrntions to mnke tlicin 
npplicnble to  photographic lvorli, I would say that I I I ~ I T  not np- 
plied sricli corrections i n  the present pq)er, for the reason that tlie 
I ~ U T l I E R F l i R D  plntcs. bciiig nintlc more tlian tncnty yenrs ngo nntl 
previoas to tlic iise of dry plntcs," woiiltl probnbly not fnrnisli 
the snine cocflicient of refr:ttioii for the violet rnys ns wonld thc 
plates that Iinvc been wet1 in SCIIEIXER'Y investigation. 111 fnct, 
this sarinise is in part confirmed by n difference of over two per 
cenl. in  the c6clticient as dctclmincd from RMI~AUT'S  plntcs nntl 
by SCIIEISER.$ In tlic prcscnt pnper, however, nn inspection of 
Tnble V., colnmn four, mill show n inore prncticnl jnstificntion for 
ignoring n correction which worild, with onr present linomledge of 
the plntes nsetl by RUTIIERFURU, bc of rincertnin vnliic, namely, in the 
fwt  tlint crcn i n  thc cnse of the stnr giving the largest ~ncnn re- 
frnction for :dl the plntes, n correction of & of that mcnn refrnc- 
tion wor~ltl i n  tlic most extreiiio cnse ninlte n cliuige of less tllnn 
.'GO+ i n  a, :clitl less tlinti ."OI i n  r;, oming principnlly t o  tllc f:lct 
thnt the p1:itcs wcrc exposed nt smnll zenith tlistnnces ns RCCII in 
T:IlJlC I. 

" . \ I I I I .  S. T. ;\CI(I. Sci., ynl.  TI., 11. : { X I ,  ct. .yp'I. 

t 1)ollzc ~ d d ~   OW le C n h I  tles I<i.tIiictinn~ Stellnires, ~1i.11,. sot. lloy. ties 

:1.t.. s:lclll.. Dtl. 13G, s. :m>. 1'. ?.I.(. 
$pi. ile I.ie:.e, t. s. lRP3 q q q ~ ~ ~ l ~ ~ ( q ~ t .  
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TABLE II.-CORRECTIOSS FOIL REFRACTION. 

- -. - 
S 2 O  262O 
92 272 

1 0 2  2Q2 
112 292 
122 302 
132 312 
142 322 

192 12 
202 22 
212 32 
222 42 
232 52 
242 62 

I 

-1-.397 
.394 
,384 
.367 
.345 
,324 
.305 
,286 
.275 
.272 
.275 
.286 
.305 
.324 
,345 
.367 
.3s4 

00 
- 4.4 
- 3.3 

-12.7 
-12.7 

- s.3 
- 4.4 

-- 4.4 +- 8.3 
- : - I I . Z  
:-12.7 
-:-12.7 
- - I I . 2  
- 8.3 

-11.2 

-11.2 

0.0 

.394 , -- 4.4 

.397 0.0 

2100 
220 ~ 

230 ! 
240 
250 
260 , 
270 j 
230 ' 

290 
300 
310 
320 
330 
340 
350 
O ,  

I0 
20 

30 

--.3m : 0.0 
.29j -1.0 
.29j -1.9 
.2q2 ~ -2.6 
.2b6 -3.0 
. Z Q I  -3.0 
.2jS ! -2.6 
.2j3 I -1.9 
.2jo ' -1.0 

. 2 j O  I 4-1.0 

. i j3  j '-1.9 

.2jo ~ 0.0 

. 2 j S  2-2.6 

.281 -3.0 

.2S6 : -1-3.0 

.292 -.-2.6 

.29.i ' --1.9 

.29j , +r.o 

.p 0.0 

73O 253O 
83 263 
93 273 

103 283 
'13 293 
123 303 
I33 313 
143 323 
153 333 
163 343 
173 353 
IS3 3 
I93 13 
203 23 
213 33 
223 43 
233 53 
243 63 
253 73 

1'1 ATI I .  

I 

233' ' f.316 0.0 

243 .313 -1.6 
253 .31o -3.0 
263 ' .302 -4.1 

2S3 .289 -4 6 
273 .297 -4.6 

,272 -1.6 
323 ,270 0.0 

353 , . ~ Y I  '4.1 
3 I .289 $4.6 

23 ,302 - 4.1 
33 .31o I -3.0 

333 .272 i -1.6 

13 , .297 +-4.6 

343 . 2 i 5  --30 

43 I .313 I -1.6 
51 .316 I 00 



I .......... - 

I'I..ITE 5.  
. . .  -. ...... .......... 

216 36 

1010 2810 
111 291 
I21 301 
131 311 
141 321 
151 331 

171 351 
I81 I 
191 11 

211 31 
221 41 
231 51 
241 61 
2.51 71 
261 81 
271 91 
P S I  I01 

161 341 

201 21  

.297 ; 0.0 

.303 , - 8 .2  
,324 --I54 
,356 '-20.9 
.392 I -;23.7 

A. 560 0.0 

.552 , -104 
,526 1 -19.j 
.qS9 ~ -26.2 
.JJI -29.8 

-29,s 
-26.2 
-19. j 
-10.4 

0.0 
4- 10.4 
'19.5 
A26.2 
-+-29.8 
i-29.S 

26.2 
-L 19.5 

. j j 2  '-10.3 
,560 0.0 

~- 

8b0 265O 
96 276 

106 286 
116 296 
126 306 
136 316 
146 326 
156 336 
166 346 
176 356 
186 6 
196 16 
206 26 

t .532 I 0.0 
.jz3 - Q.2 

,472 I -20.9 

,356 -20.9 

~ 0 3  - S.2 

.SO2 -15.j 

.43J 1 -23.7 

.392 I -23.7 

.324 -15.5 

..... -. . .  . . . . . .  

I'IATE fi. 
. . . . . . . .  

900 2700 
I 0 0  280 
I10 290  
I 2 0  300 
130 310 
140 320 
150 530 
160 ,340 
xi0 350 
IS0 0 

190 10 

210 30 
220 40 
230 50 
240 60 
250 j o  
260 So 
2;o 90 

200 20  

i .448  
442 
.426 
.402 

0. c 
- 6.3 
-11.9 
-16.c 
-18.2 
-18.2 
-16.0 
-11.9 
- 6.3 

- 6.3 
-11.9 
-16.0 
-1s.2 
L18.2 
'16.0 
4-11.q 

0.0 

. ,  
.4 jz  -+ 6.3 
.44s 0.0 

1'1 , iTE 6 .  

I 
1 4 2 O  322' 4 3 3 4  

162 342 I ,329 
1.52 332 ' .332 

172 352 I .326 
I82 2 ! .320 

0.0 
-1.3 
--2.5 
-34 
-3.8 

192 1 2  ' ,311 , -3.8 
202 2 2  I 
212 32 ! 
222 42 

242 62 1 
262 82 I 

272 92 i 
2s2 I 0 2  
292 112 ' 
302 122 
312 132 
322 142 [ 

232 j 2  

2 j 2  72 

a305 
.302 
.297 
.296 
.297 
.302 
* 305 
. ? I 1  
.320 
.326 
a329 
.332 
.331 

-3.4 
-2. j 
-1.3 

:-1.3 
-1-2. j 
, 4 3 4  
-3.8 
f3.S 
7 3 . 4  
-2. j 
:- 1.3 

0.0 

0.0 
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163 34; 

183 3 
193 13 
203 23 
213 33 

Ii3 353 

I020 2820 7.402 

122 3 0 2  , ,390 

142 322 ,355 
1 9  332 .335 
162 342 

1 1 2  292 i .399 
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2s 4: 
27 5: 
27 3t 

2s 3c 
26 1 5  
27 35 

2 0  2( 

26 j f  

3335575 :49 22 2k 

S0.9302 
. 9 W  
.92i7 
,9206 
,9050 
SgSS 
s s 3 7  

So.91j2 

.32& 33 54 57 7 
,5472 3S 16 57 26 



49 16 .30SS 
con / . )  17 .3103 

IS ,3096 
22 2S9S 
23 .3037 
24 .2Q21 
25 .29S2 
26 ,302s 
27 .2996 

XI I .7462 

( 2 1 )  S .6633 
9 .6752 

1s .6-li4 
16 .6:26 
23 .6194 
24 h 3 5  
2 j  .6235 
27 .6134 

7 . 6 j S ~  

. .. .. - . . - . . 

cc 

ltclitic. 

375 
376 
33 1 
343 
377 
36b 
357 
352 
3S2 

19s 

236 
236 
23: 
236 
23 I 
23' 
227  
237 

222 

257 

279 
277 
281 
2S9 
3 13 
833 
335 
319 
292 
277 
325 
327 
337 
336 
347 
311 
412 
339 
391 
327 
327 
3 2  I 

i 3 j  
316 

)met  loits. 

Abcrr. Pciilc. 

.. . .  

-71; 117 
- j S  117 
- 8 0  I I j  
41 116 
-59 117 
-59 117 
-62 117 
-62 116 
-65 117 

?-4S 130 
-35 126 
-4.3 130 
-43 130 
-46 129 
-46 129 
-35 12s 
-35 12s ' 

-36 127 
-3s 12; 

Xlcniis 

>leniis 

-3s 

-- 6s 
--69 
- 69 
- 67 
-49 
-62 
-62 
-63 
.! 60 
-60 
-. 6s 
-65 
-66 
-66 
--66 
- 66 
--6s 
- 67 

4 - 6  

-49 
-49 
- j I  
- j l  

-5 1 

_ _  

71.7773 
.6962 
.6924 . j02s 
.6702 
,6610 
.6199 
-6545 

.6371 
71.6797 

,06551 

253 27 4s 163 49 20 
23 37 47 51 
25 43 5 2  39 
2Y 6 50 59 
33 50 52 55 
34 2 s  53 16 
36 41 57 I 
3s 25 56 37 
39 32 58 6 
3s 24 57 10 

163 53 35 

124 j9.2114 106 16 

127 
12s 
12s 
127 
T 26 
126 
1 2 j  
127 
12s 
12s 
12s 
128 
12s 
12s 

127 
12s 
12s 
12s 
12s 
12s 
12s 
12s 
12s 
12; 

Nc;llls 

16 40 29 

164 14 32 
16 7 
I I  50 
16 29 
13 11 
'7 23 
15 5s 
16 35 
'9 3 
19 I 
19 17 
XY 20 
'7 4 
17 30 
2 0  3 
20 54 

23 S 
2 0  36 
2 0  53 
19 50 
21 24 
19 21 

164 IS 21 

2 0  4s 

21 I 2  



I I  4 2 2 4  203 

16 .jmY 216 

23 . j o j r  206 
24 .' iOjZ 210 

I j  ,4202 219 

19 .3s73 221 

-39 
--3s 
-4 I 
-4 I 
T 4  I 
-3 I 

-3 I 

I I2 
I12 
I l j  

I 1 2  
I 1 2  
I12 
I I 2  

115 

.zr96 
,2oS6 
. 1 76.! 
.I105 
.22j.l 
.2142 
.1922 
.19j2 
. rS6g 
.204 I 
.1Sj0 

-44 
-j6 
..-jg 

-59 
-59 
-59 
-4 5 
--45 
-47 
-4 i 
-49 

- / - s 2  

2-79 
- jS 
-73 
-73 
-75 

-:-72 
-+so 
-77 
-73 
- js 

-;sr 
+Sl 
-59 
-59 
-62 
-62 

.!.72 

.- 

.:.So 

-6 j 



. 7 7 6  395 -59 

.79Q7 374 -75 

. 7 w  356 -76 

.j322 33s -173 

. i j ~  346 --ij 

.79Qoi 372 , -79 

.j6j2 373 -60 

.7730 36j -69 

.7616 354 -63 

.i.576 352 -63 

.i614 379 -6j 

:09 -49 129 

240 -4 129 
245 -44 129 

24s -4: 132 
235 -35 129 
241 -37 129 

7.4s -3j 129 

2 j 2  -46 132 

2.lj -3s 128 
Jle:ins 

133 -! 32 I I S  
194 -!.32 114 
I j S  -29 116 
2 0 j  :: 2s 117 
179 .' 28 114 
19j -31 120 
16s -31 120 

r j9  -31 r r S  
311 - 32 119 
154 -23 117 

172 -24 117 
164 -26 11,) 

165 -2; I I ~  

Jlent1s 

309 -40 131 
253 - j I  136 
252 -5.1 139 
240 -43 136 

23; -:-.14 I 1 2  

JI?:lll* 

272 -43 107 

225 -39 I 1 2  
211 -39 112 

2S6 I-$ 112 

. . .  

3 46 25 c 
1 5  24 35 

24 i 

4 34 23 2c 

4 4s 23 44 
6 IS , 25 2s 

15 24 35 

240 5 45 1jo 26 IC 
0 16 .23 43 
I 2 j  ZS 24 
4 20 26 39 
9 I6 2s I 
9 34 2s 26 

1 1  2 3 2  7 
I j  10 33 26 
13 22 3 2  16 

Ijo ;S 48 

20s 5s 6 119 19 7 
57 14 25 S 
56 40 2.3 42 

209 5 o 26 14 
2 56 26 S 
4 24 23 22 
2 50 22 3 
3 4  22 33 
S 25 26 42 
j 38 26 23 
7 47 26 13 
S 22 27 19 
7 54 27 I 0  

24 56 

5 38 24 43 

119 24 46 



00 1 2  ,6514 
w t d . )  13 ,6256 

14 .64S7 
15 .6624 
16 ,6461 
17 ,6548 

2 2  .6270 
23 .631S 
24 ,6365 

27 .6356 

1s .j931 
20  .j914 

25 .6164 

(i'l I .33s4 
2 4 3 2 1  

: I )  3 .A330 
j .j2s3 
5 .2932 
6 .29S2 
7 ,2755 
S .27j4 
9 .2jso 

10 .2664 

12 ,2106 
13 2 1 5 0  
1.1 2137 
r j  .2132 
16 .2202 
I; .ziS6 

I 1  .2122 

341 
314 
2-31 
293 
502 

3s3 
4 24 
36 I 
375 
397 
403 
355 
606 
4S2 

410 
3;s 
395 

3 J I ,  

64.6S6S 203 12 j 2  

,6774 17 52 
.6g3S 14 20 
.6929 13 10 

.6$z 1 2  57 
,6435 16 6 

.6636 17 36 

.6613 15 4 

.6620 1 5  20 

.6jj3 1 7  2 2  

.6Sii 13 j j  

. 6 p 6  16 50 

.64Sj 17 45 

64.6919 

71.6g19 201 j 
.69i9 S 55 
,6290 12 50 
.6;oj 10 36 
.6drj 11 34 
,6262 I I  5 
.623o 10 j 6  
.6m6 I I  $3 

.6.15S 16 6 
-5967 16 14 
.6oco 13 30 

.6114 i j  2 



SUI!JI( 
911 LS- 
911 SC- 
SII ES- 

, 611 zS- 
811 , zs- 
CZI ZL-1- 
91 I zL-:- 
SZI z!-:- 
61 I iL-:- 
611 IL-:- 



SO. 

I 
2 

3 
4 
5 

6 r.gS2 
7 9.4 2.SS3 
S 9.4 2.S96 
9 1.9S2 

10 9.4 2.68j 

1 1  2.39' 

'3 I 2349 
'4 9.' 2.494 
15 1.952 

12 9.5 I . Y j j  

:k 
'9 
20 

2 1  
22 

23 

2s2 I. IS 
1870 9.4 
1694.53 
'554.90 
I IT949 

21oS.94 
2820.40 
I 110.05 
24 76.24 
S3i.j6 

-5261.16 
-.;I99 01 
- - j l i J . O j  
-5 I 23.60 
--Jgsj.s9 

--JS:3.0 j 
-4790. I 7  
-16S1.03 
-.i,j:z 16 
--.l.lSI.Oo 

-412j $4 
-57 f,9.44 
-3366.1 1 
-31 29.jS 
-3 102.66 

-30 ro .jS 
-2993 5s 
-2829 30 
-2033.20 
-19i3.71 

-I 7 j4.05 
- 16 I 2.64 
-!.Ti6 32 
- 979 13 

- I 96 j..!; 

.:- 779.49 
- 499.71 

-L 6jz.oS 
-22 13.24 

-1SS7.17 
i-2733.s7 
- 74.58 

- 732.02 

-2746.17 
.i. 9j0.43 

.;- 136S.23 
- 341.12 

- 699 15 

-;- 23 10.09 
:- 93s.20 
-! 726.7s 

.!- 49s.41 

-1Srg. 1.1 

- 710.70 
- 97s.50 

- I  107.39 

-26jS.36 

.: 2.363.03 
4 6Sj.Sg 

T 64S.jZ 
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Taim VII.-CATAI.OGUE OF THE STAIW. (Concluded) .  

56 41 4.59'119.7177 --.ICOI 
j6 5440.74 i.19.7132 -.IOOS 
5631 30.22 -i-19.7112 -- . IOII  
58 434.55 -i-19.7109 --.lor7 
jG36 0.26 -;-19.7109 --.I011 

j7 43 34.54 -:- 19,7076 -. 1020 
j6 22 29.91 -1- 19. 7040 -. 102 I 
j642 0.76 7-19.7016 -.1029 
j74S j9S6 4-19.7015 ' -.1034 
jS 24S.63 +19.69S3 --,lo36 

iS 323.46 $-19.6979 -.I037 
j6 3S 44. I I -L 19.6962 -. 1033 
j6 57 3.97, -i-19.691 --.104j 
7 4 1  3S.34 -I-19.6SS6 - .Io~$ 
i6 5 j  55.42. '-19.6735 -. 106s 

i6 5540.67: -1.19.6664, -.lo77 
,631 2 j 0 1  -~-19.6jS9~--.10S5~ 
,654 10.36, +19.6546 -.1093, 




