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with a horizontal stretch (minimum) of Às, the quick rise from 1897 
to 1906 cOl'responds to a decl'ease of )'s' - The effect of absorption 
cannot have anothel' period than lR.03 years, while in lhe observed 
tlllCt llations periods of differen t length are certainly [lrcsen t. 

Jt appears to we, lherefol'e, t hat so lar VI- e have no reason to 
consider the existence of a senóible absorption of gravitalion as proved, 
or even as probabIe. 

(To be ('ontinue(D. _._ 

Astronomy. "On Absorption of Gmvitation and the moon's 
longitude". By Prof. Dr. W. DE STTTER. Part H. 

(L:oll1ll1unicated in tlw meeting of December 28, 1~12). 

The cOnclllsions derived in the firs! part of this paper are entil'ely 
confirmed by the second cornpntation, which was all'eady referl'ed to 
in that part, and which was based on a different hypo thesis regarding 
the distribution of mass in the body of the eal·th. I now assumed a 
core of density d'2 = 20 and radius R'l=O.55 lt, surrollnded by a mantle 
of density ó\ = 2.8 I). In the same wa}' as before, I put, tOl' To < 93.5 

(
71 )2 

Jo' = 84.7 11°2 ' 

and for To > 93.5 

Jo' = 84.7)7.1 (:~;J -4.27!. 

The multiplier :100 has been rep]aced uy 84.7 = 100 ,(f/Nl in 
order to get the same va]lle of q fol' both computations. The l'eslllt' 
of the introduction of this new disll'iblltion of mass instead of the 
formel']Y assnmed one is 10 incl'ease the amount of absorption for 
long eclipses and to diminish it for short eclipses. The ratio Jo'/Jo 
vat'Ïes fl'oll1 0.51 to 1.25. lt is sl1lallest for those eclipses in which 
with WmcuERT'S hypothesis the CO\'e also cOlltribules to the absorption, 
while in the new hypothesis the ray of gravitation is situatad e~tirely 
in lhe mant!e. For the plll'pose of computation this ratio Jo'/Jo was 
tabu!ated with the argument To' We have thén 

J' 
ón' ==......!. Ón. 

Jo 

I) This hypothesis has been suggested by recent investigations by Mr. GUTENBERG, 

which wel'e kindly communicaled to me by Dl'. llol'TIJINGER Mr. GUTENBERG finds 
that the real dislribution of mass is incJuded Letween thc Iimits given by "2 = ~6, 
~'l = 2.8 anel J~' = 8, ;;'1 = 4.4. It being my intelltion 10 investigale lhe effect of 
a change in lhe function Jo," I purposely look the uppel' limit, which differs most 
from WmClIERT'S assumplioll. . 
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.With this value of 612' tlte compntation was then earried out in 
exactly the same way as with 6n. NotwithsraJlding the considerabIe 
difference bet ween the functions Jo' and Jo the genel'al chararter of 
the resl1lts of the two computations is the same. 

The non-pedodie part of the pertul'bation in longitude derived from 
the new complltation is given in Tuble IV, which is entil'ely similar 
to Table I of P~trt 1. We now find b.ov' = - 230, b./' = + 2939. 
Neglecting fhe term - ~ pl b.o v' and callsing the pel'tmbation to 
vanish fol' 1721 and 1865 by fill appropl'iate ciJoice of the constan(s 
of integntt,ioll, we find (he vfilnes given nnder the heading i.'j' If the 
terIll containing b.av' is added, we get the vallle I.'~. rrhe general 

1703.0 

1721 0 

1739.1 

1157,1 

1775.1 

1793.1 

1811. 2 

1829.2 

1847.2 

TAB L E IV. 

I + 747 1- 288 
I -15.2 +1727 -334 -1212 

o 0 
II -10.4 +2318 -156 - 621 

- 490 + 315 
III -21.0 +2346 - 550 - 593 

-1180 + 272 
IV + 2.8 +3300 +334 + 361 

-1322 + 403 
V -12.3 1-3141 -227 + 202 

-1361 + 416 
VI - 9.3 +3380 -115 + 441 

--1388 + 337 
VII - 1.0 +3466 +193 -I- 527 

-1444 - 64 
VIII +14.0 -j3896 +751 +957 

- 877 - 72 
IX - 1.9 +3452 +160 -I- 513 

1865.3 3 - 3 
X - 9.7 +3120 -130 + 181 

1883.3 + 699 - 336 
XI -19.6 +2494 -498 - 445 

1901.3 + 645 -1655 

I 

t XII +9.2 12630 ~572 -309 

1919.4~ __ ~ ____ ~ ____ ~ ____ L-__ ~_+ __ 2_29~_-_3_56_6~ 

character of (he pel'tul'bation is \ er)' similal' 10 that of the firsL com­
pU(fitioll. But the corl'cspondence with the "great flnctllation", whielt 
was appal'ent in the first computation, does 1101 exi~t here. 

In the pel'iodic pm't the agreement ueLween the reslllts of the two 
computations is even more complete. 

With reference to the reliability of these l'esuJts it must be remarked 
that the function Jo' has a wider range of mriation depending on 
1'0 thttn Jo, and consequently tlle possible e1'1'Ol' aJ'ising from the 
fact that Ta is only lmown to whole minlltes is iJl the secOIJd com­
pntation much larger than in the fi1'st. Accordingly we find that the 
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values of !:::.ov/ in the second computation are considel'ably -largel' 
than the COl'l'csponding valnes of .6. ov in (he fit'st computaiion. Also 
the valnes of !:::.11./ are larger than those of .6. 1 ), '\iVe are t[111S led 
to the same conclnsion as befol'e, viz: the l'eality of the non-pel'iodic 
part of the pel'tUl'bation is 110t assnJ'ed, and the only thing that eau 
be asserted with certainty is thal the non-periodic part cannot have 
t"\,ny considerabIe il'reglllal,ities and that 110 o'thet, periods are po§sible 
t han the Sal'os of 18.03 yeal's. 

The following lab!es contain the principal qUàntities occul'l'ing in 
the computaiions. Tab[e V glves fol' each eclipse (he valnes of 1'0' 
ZI' ZJ' and those of ón and (fn' compllted by the fOl'mnla (10). The. 
first column of the tab[e contains the time t cOllllted in synodic 
months ft'om the beginning of the Sal'os. The time t = 223 'of au)' 
Sams is, of course. idcntical to the time t = 0 of the next Sm'os. 
'rhe al'l'angel11ent of the eclipses in gronps of six is VGl'y c[early 
shown. The severa! gl'OUpS begin at 

- 0, 41, 88, 129 aud 176 
and end at 

30. 77, 118, 165 and 212. 

rrable VI contains the purely pel'iodic part of the pertUl'bation Às 

and )ç' according to the two complltations. The similarHy between 
the ddferent Saros-perioc1s is \'ery striking. In thc mean 1110tion this 
similarity is even more appat'ent tl1an in the longitllcle. 'l'he mean 
motion is not coutainell in the labIe. buL can easily be derired fiom 
the lon61tude'3, as il is the ddl'el'ence or two succeSSlve vallles of )'s 

(Ol' l's). We see ti'om this tabie, that in the fit'st C'omputalion iJle 
amplitude of the periodic part is fairly constant fot, thc fit'st eight ~ 

periods and begins to lJlceease aftel' the eighth Saros. The difference 
between thc extreme va[nes of )'s oscillates between 1-00 anel 830 
in the periods I to VIII, anel then gl'adnally incl'eases np to about 
1200 fOl' tiJe Sal'os XII. In 1he second computntion the difference 
between the el:tl'eme \'all1es of j,', is more constant ttnd varies between 
about 950 and 1100, 

The remarkable agreement between the l'esuIts of the two compu. 
tations jnstifies the expeetation that Ihe geneml chal'actel' of the pel'· 
tllrbalions III longitude pl'odueocl by an ab&ol'pllOn of gmvilation will 
be sen'libly the same ft'l' a,nj' assumecl cltstribl1tion of density ~vitiJin 

the body of the ea1'tll. wilieh is ht a,[} within Ihe limits of pl'obability. 
The cOllr!u&ions alTived at in Pal't I aL'e thlls not l'cstl'Ïcted 10 the 
pa,rticn[al' hypotllesis which was thcI'e intl'odl1C'cd. blll have a, mllch 
wldor ueal'lI1g. 
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TAB LEV. 

Saros I Saros II 

t 

Year I TOl 1/'1 I I Year/Tol 
1

/
'1 I I 11 àn àn' ft àn àn' 

m 0 0 11' 0 0 

0 1103.0 83 223.2 4 + 58.2 + 34.0 1721.0 83 220.4 14 + 55.5 + 33.3 

6 03 5 108 18.1 178 - 49.2 - 55.1 21.5 105 15.2 189 -- 37.0 - 37.7 

12 04.0 112 173.0 353 - 26.8 - 33.5 22.0 112 170.1 4 - 36.1 - 45.1 

18 04.5 102 327.9 167 + 71.0 + 64.6 22.5 105 325.0 178 + 84.0 + 85.7 

24 04.9 78 122.8 342 - 56.3 - 37.2 23.0 79 119.9 353 - 60.6 - 39.4 

30 

41 17C6.3 74 201.6 117 + 20.4 - 15.5 1724.4 65 198.8 128 + 12.3 + 10.5 

47 06.8 84 356.6 292 + 7.2 + 4.2 24.8 82 353.7 302 + 10.0 f- 6.1 

53 07.3 112 151.5 106 - 90.6 -113.2 25.3 111 148.6 117 - 97.1 -118.5 

59 07.8 112 306.4 281 +153.0 +191.2 25.8 112 303.5 292 +159.5 + 199.3 

65 08.3 76 101.3 95 - 55.2 - 38.6 26.3 82 98.4 106 - 73.9 - 45.1 

71 08.7 72 256.2 270 + 43.0 + 34.8 26.8 76 253.4 281 + 54.5 + 38.1 

77 

88 1710.1 93 335.1 45 + 43.4 + 22.1 1728.2\ 92 332.2 56 + 46.2 + 24.0 

94 10.6 91 130.01220 - 84.3
1

- 44.7 28.6

1

85 127.1 230 - 70.7 - 41.0 

100 11. 1 111284.9 34 1-182.61+222.81 29.1111 282.0 45 +186.5 -1227.5 

106 11. 6 110 79.8
1
209 -172.5

1
-205.3 29.6111 76.9 220 -174.1 -212.4 

112 12.1 58'234.7 123 + 23.81+ 20.2: 30.1 59 231.9 34 + 24.0 + 20.4 1 

118 12.5 49 29.6 198 - 8.8

1

- 7.5 30.6 63 26.8 209 - 12.6 - 10.7 

124 

129 1713.4 63 313.6 158 + 20.9 + 17.8
1
"31.5 4S 310.7

1

169 + 13.2 +11.2 

135 13.9 71 108.5 333 - 41.3 - 34.3 32.0 70 105.6344 - 40.6 - 34.1 

141 14.4 11) 263.4 148 +182.9 +223.1 32.4 110 259.5 158 +177.7 t211.5 

147 ) 14.9 112 58.3 322 -159.6 -199.5 32.9 112 55.4 333 -154.7 -193.4 

153 15.4 82 213.2 1~7 + 44.0 + 26.8 33.4 90 210.3 148 + 55.2 + 29.8 

159 15.9 90 8.1 311 - 11.1 -- 6.0 33.9 90 5.2 322 - 6.8 - 3.7 

165 

176 1717.2 83 87.0 86 - 78.0 - 46.8 1735.3 78 84.0 97 - 61.2 - 40.4 

182 17.7 83 241.9 261 + 69.4 + 41.6 35.8 77 239.0 272 + 51.5 + 34.5 

188 18.2 112 36.8 76 -114.8 -143.5 36.2 112 33.9 86 -106.7 -133.4 

194 18.7 112 191. 7 250 + 34.9 + 43.6 36.7 112 188.8 261 + 24.6 + 30.8 

200 19.2 76 346.5 65 + 10.5 + 7.4 37.2 79 343.7 76 + 15.1 + 9.8 

206 19.7 67 141.4 239 - 24.2 - 20.6 37.7 76 138.6 250 - 40.0 - 28.0 

212 
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TAB LEV (Contmued). 

I Saras III Sara s IV 
t 

I Year I Tt) I i1 li/1 1 
d'n I ;;n Year I Tol l1 li/1 I ;]n I ön' 

m 
2d5 

0 

+ so-.7
1
+ 30.9111757.1 

m OIO 0 1739.1 82 25 80 214:6 35 + 43.21+ 27.6 
I 

6 39.6 103 12.4 200 -- 27.8 -- 26.4 57.6 98 9.5 211 -17.2-12.7 -
12 40.0 112 167.3 14 - 45.1 - 56.4 58.1 112 164.4 25 - 54.1 - 67.6 

18 40.5 107 322.2 1891 + 95.8(104.4 58.6110 319.3 200 +J11.0 +132.1 

24 41.0 80 117 .1 4 - 64.6- 47.7 59.0 80 114.3 14 - 65.7 - 42.0 

30 . 
41 1742 4 52 196.0 139 + 6.8 + 5.8 11611.4 31 193.2 148 + 2.0 + 1.7 

47 42.9 79 350.9 313 + 11.5 + 7.5 60.9 71 348.1 323 + 12.9 + 8.6 

53 43.4 110 145.8 128 -1029 -122.5 61.4 110 143.0 139 -110.7 - 131. 7 

59 43.8 112 300.7 302 -1-165.3 +206.6 61.9 112 297.9 313 +170.5 -t 213.1 

65 44.3 88 95.6 117 - 93.2 - 51.3 62.4 94 92.8 128 -114.5 - 60.7 

71 44.8 80 250.5 292 + 65.7 + 42.0 62.8 82 247.7 302 + 71.8 + 43.8 

77 . 
88 1746.2 91 :129 4 67 + 48.5 + 25.7 lï64.2 88 326.5 76 + 47.0 + 25.8 

94 46.7 76 124 3 211 - 48.4

1

- 33.9 64.7 70
1

121.5 251 - 35.7 - 30.0 

100 47.2 1111 279.2 56

1 

+186.3
1
+221.3 65.2 112276.4 66 +HJI.4 +239.2 

106 47 6 112 74.1 230 -175.3
1 

2/9.1 65.7 112 71.3 240 -172.5 -215.6 

112 48.1 61 228.9 45 + 24.8
1

+ 21.1 66.1 64 226.2' 56 + 26.2 + 22.3 

118 48.6 73 23.8 220 -- 15. 9 - 12. 6 66 6 80 21.1 230 - 20.5 - 13.1 
I 

124 

129 1749.5 26 307.91 180 + 4.7 + 4.0 

135 50.0 71 102.8 355 - 42.1 - 34.9 1768.0 70 100.0 5 -- 41.3 - 34.7 

14L 50.5 108 257.6 169 i-168.9 +189.2 ... 5iI051254.9 119 +133.91+ 157.0 

147 51.0 112 52.5 344 -149.7 -187.l 69.0
1
112 49.8

1
354 -144.7,-180.9 

153 51.4 96 207.4 158 + '61.31-1- 38.6 69.5 101 204.7 168 + 63.8 + 55.5 

159 51.9 91 2.3 333 - :!.3 - 1.2 70.0 91 359.6 343 + 1.8 + 1.0 

165 

17, 1153 3 73 81.2 108 - 44.6- 35.2 1771.3 67 78.5 118
1

- 34.4 - 29.2 

1182
1 

53.8 721 236.1283 + 37.li- 30.2
1 

+ 25.3 
1 

54.3 112131.0 I 97 98.2:-122.81 

11.8
1

61
1

233.4

1

29) + 29.8 

·188 12.31111 ~8.3 101 - 90.1 -112.6 

194 54.8 112
1

185. '1"12 + 14.4 + 18.0
1 

72.8111 183.2282' + 4.6 I- - 5.6 

200 55.2 I 84
1 

340.r. 87
1 -I- 22.5: 4- 13.3

1 

73.3 88
1

338.1 96 + 29.8 i- 16.4 

206

1 

55.'182113581261 - 56.6!- 34.51 
73.7 88

1 

133.0 211 - 15.2 41.4 

1

212 
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TAB LEV (Continued). 

I
s a ros V Sar 0 S VI 

t. __ -,----,-_-,-----,--__ ----, ___ 11 --~~- --------1 

I Vear ITolil li'll on Ion' vearlTol ~I 1l'11 Jn I an' 

011775.1 79,21f9 46 + 38.71+ 25 211793.1115;20891 57
1 
+ 28.6+ 20.9 

6 1 75 . 6 93 6.8 220 -- 9 . 6 - 4.9, 93.6 89 3.9 231 - 3.3 - 1. 8 
I 1 I 'I 12 76.1 112 161.7 35 - 62.4 - 78.0 94.1112 158.8 46 - 71.3- 89.1 

I I I 1 1 I 1 
18 76.6 110316.6210 +118.3 +140.8 94 6112 313.7 220 +131.2 +164.0 

1 I 1 1 1 1 

24 77.1 ' 82 111.4 24 - 73.6 - 44.9 95.1
1 

83 108.6 35 - 77.3 - 46.4 
I \. I I 

30 77 . 6 39 266.3 199 + 11. 6 + 9 . 9 95. 6 58 263.5 210 + 26. 1 + 22.2 

:: 1778.9! ,)345 3 334 + 15.3 + 10.3 1791 ol J 342..13.,1 + 16.8 + 11.8 

53 79.4 107'140.1 149 -109.8 -119 7 97.4
1

104
1

137.3
1

159
1

-101.1-105.5 
1 I I 1 1 I I 59 19.9 1122950323 +175.5 +219.4 91.9111292.2334 +176.1 +214.8 

65 80.4 1 981 89.9 138 -129.4 - 95.8 98.4
1

102
1 

81.1
1

'148
1

-144.8-131.8 1 

I I 1 1 1 , 

11 80.9 84244.8312 + 11.4 + 45.7 98.9 85242.0323 + 18.9+ 45.8 

:: 1782 . .1 J 323.' 8'1 + 45.0 + 26.1 1800.3
1 J 320.9 98

1 + 38..1
1

+ 24.~ 
I 

1 I 1 

94 82.1 62 1186262 - 28.5 - 24.2 00.8 54115.8213 - 22 1- 19.3 
I I 1 I 1 1 , 

100 83.2 112213.5 76 +191.9 +2899 01.2112270.7
1

81 +192.2+240.21 
1 1 1 I 

106 83.1 112 68.4 251 -169.3 -211.6 01.7111 65.6262 -162.6-198.41 
1 1 1 1 1 112

1 

84.2 70 223.3 66 + 30.2 + 25.4 0.2. 2, 73
1

220.5, 76
1 

+ 32-.1 + 26.1
1 

118 84.1 86 1831240 - 22.6 - 12.9
1 

02.7 91 15.4,251
1

- 22.5,- 11.9 

129 1 ,I I' 
135 1786.0 701 97.1 15 - 41.4 - 34.8 1804.1

1

69 94.3 26 - 40.3- 34.3 

141 86.5 101
1

252.0 190
1

1 + 136 7 +118.9'1 04.6
1 

96 249.2 201
1 

+116.61 + 73.3 

147 87.0 112 46.9 5 -138.7 -173.4 05.0112 44.1 14
1
-132.6-165.8 

153 87.5 105 1 201.8 179

1

1 + 62.0 + 63.2' 05.5
1

108 199.0 190
1 + 58.2'+ 65.2 

159 68.0 91 356.8 354 + 6.1 + 3.21 06.0
1 

91 353.8 4
1 

+ 10.7+ 5.7 

165 \ 
176 1789.4 58 75.6 129 - 25.4 - 2\.61807.4 44 72.8 139

1

- 14.7 - 12.5 

182 89.8 62230.5303 + 24 9 + 2\.2 07.9 58 227.7
1
313

1

+ 20.9+ 17.8 

188 90.3 111 25.4 118 - 79.5 - 97.0 08.4110 22.5,128 - 69.0 - 82.1 

194 90.8 110 180.3 293 - 5.2 -' 6.2 08.8110 177.4 1303: - 14.6 - 17.4 

200 91.3 91 335.2 107 + 37.8 + 20.0 09.3 95332.3 :118
1 

+. 48.3 + 28.0 

206 91.8 91 130.1282 - 87.8 - 46.5 09.8 94 127.2292 -100.7- 53.4 

6 I I ' I 212 
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TAB LEV (Continued). 

I 
Sar 0 s VII Sar 0 s VIII 

t 

I Year I To I li'l I I Year I To I li/1 I I i1 on àn' i1 on on' 

m 
o I 0 

m 0 0 

0 1811.2 72 206.1 67 + 22.2 + 18.0 1829.2 67 203.3 77 + 165 + 14.0' 

6 11.7 83 10 241 1- 1.1 + 0.7 29.7 77 358.2 252 + 3.7 + 2.5 

12 12.2 112 155.9 56 - 802 -100.3 30.2 lil 153.1 67 - 86.1 -105.0 
I 

18 12.6 112 310.8 230 +1386 +173.2 30.7 112 308.0 241 +145.7 + 182.2 

24 13.1 16 105.7 45 - 87.9 - 50.1 31.2 87 102.9 56 - 92.3 - 5\.7 

3C 136 67 260.7 220

1 

I- 34.8 + 29.6 31.6 75 257.8 230 + 50.1 + 36.6 

41 

47 1815.0 76 339.5 355 + 19.1 + 13.4 1833.0 75 336.7 5 + 19.8 + 14.5 

53 155 100 134.41 169 -101.6 - 843 335
1 

94 131.6 1801- 88.6 - 47.0 

59 16.0 III 2893 344 +1801 +219.7 34.0 111 286.5 355 + 1833 I +223.6 

65
11 

16.4 106 84.2 158 -158.7 168.2 34.5 109 81.4 169 -17U.0 -1955 

71 16.9 87 239.2 333 + 83.7 + 46.9 35.0 87 236.2 344 + 81.7 + 45.8 

77 35.4 35 31 1 158 - 4.8 - 4.1 

83 

88 18183 74 318.0 108 + 29.5 + 22.4 18363 67 315.2 119 + 228 + 19.4 

Y4 188 44 112.9 283 15.4 - 13.1 36.8 39 110.1 293 11.9 - 10.1 

100 19.3 112 267.8 97 +19\.7 +239.6 37.3 111 264.9 108 +186.9 +228.0 

106 198 110 62.7 272 -155.4 1 -184.9 37.8 110 59.8 283
1
-151.3 - 1800 1 

1 1 

112 20.2 78 217.6 86 + 41.8 + 27.6 38.3 83 214.7 9'1 + 49.1 + 29.5 

118 20.7 94 12.5 261 - 19.4 - 10.3 388 97 96 272 - 15.5 - 10.7 

129 

- 33 211184~.1 135 1822.1 68 913 36 - 391 67 88.5, 47
1 

36.9 - 31.4 

141 22.6 90 246.3 211 + 93.1 + 50.4 40.6 83 243.4 2211 + 692 + 41.5 

147 23.1 112 4\.2 25 -12.6.0 -1575 41.1 112 383 36 -119.0 -148.8 

153 236 110 196.1 200 + 50.6 + 602 416 III -193.22111+ 41.2 r 50.3 

159 24.0 92 351.0 14 + 15.6 + 8.1 42.1 92 348.1 25 20.2 + 105 

165 24.5 45 145.9 189 - 9.2 - 7.8 42.6 6\ 143.1 2001- 18.7 - 15.9 

171 

176 18254 18 69.8 149 - \.9 - 1.6 

182 25.9 54 224.8 324 + 17.9 + 15.2 1843.9 51 221.9 335 + 149 + 12.7 

188 26.4 110 19.7 139 - 60.2 - 71.6 44.4 107 16.8 149 - 44.5 - 48.5 . 
194 26.9 110 174.6 313 - 23.7 - ~8.2 44.9 109 171.7 324 - 32.3 - 37.1 

200 27.4 99 329.5 128 .+ 60.4 + 47.7 454 103 326.6 139 + 74.3 + 70.6 

206 27.8 95 124.4 302 -107.9 - 62.6 45.9 97 121.6 ~13 --118.6 - 81.9 

212 
1 
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TAB LEV (Continued). 

5 a ros IX 5 ara s X 
t 

I Tol lil1 I I Year I T"II li'1 I I 
--

Year i1 ':n ;;n' tI àn ani 

111 I 0 0 m 0 0 

0 1847.2 60 2005 88 -1-' 11.7 + 99 1865.3 51 197.7 99 + 7.6 + 65 

6 477 72 355.4 263 + 4.8 t 39 65.8 65 352.6 274 + 5.3 + 4.5 

12 48.2 110 150.3 77 - 92.1 -1196 662 110 147.4 88 - 99.8 118.8 

18 48.7 112 305.2 252 +152.4 +1905 667 110 302.3 263 +152.3 +181.2 

24 49.2 90 100.1 67 -103.5 - 55.9 67.2 92 97.2 77 -110.5 - 57.2 

30 49.7 82 255.0 241 + 71.9 + 43.9 67.7 88 252.1 252 + 90.4 + 49.7 

41 -

47 1851.0 74 333.8 16 + 20.6 + 15.7 1869.1 74 331.0 26 + 22.4 + 17.0 

53 51.5 89 128.8 191 - 78.3 - 42.3 69.6 80 125.9 201 - 56.1 - 35.9 

59 52.0 111 283.7 5 +186.0 +2269 70.0 111 280.8 16 +188.1 +229.5 

65 52.5 110 78.6 180 -171.2 -203.7 70.5 111 75.7 191 -172.2 -210.1 

71 53.0 87 233.5 355 + 79.6 + 44.6 71.0 88 230.6 5 + 79.6 + 43.8 

77 53.5 53 28.4 169 - 9.91- 8.4 71.5 65 25.6 180 - 13.2 - 0.2 

83 

88 1854.4 58
1

312.3 130 + 18.1 + 15.4 1872.4 42 309.5 140 + 9.8 + 8.3 

94 54.8 30
1

107.3 304 - 7.0 - 6.0 72.9 21 104.4 314 - 4.0 - 3.4 

100 55.3 IlO) 262.2 119 + 181.7 +216.2 73.4 109 259.3 129 +176.3 +202.7 

106 55.8 110 571 293 147.4 - 1754 1 738:109 54.2 303 -1396 -160.5 

112 56.3 89 212.0. 108 + 58.0 + 31.3 74.3 93 209.1 119 +61.1 + 31.2 

118 56.8 99

1 

6.9 ,283 - 10.6 - 84 74.8 102 4.1 293 - 5.2 - 4.7 

[29

1 

• I 
135 18582 65 85.8 58 - 34.5 - 2.9.3 1876.2 62 82.9 68 - 31.0 "- 26.4 

141 58.6 75
1

240.7 232 + 45.2 + 33.0 76.7 64 237.8 242 + 28.0 + 238 

147 59.1 111 35.6 47 -109.7 -133.8 772 111 32.7 57 -102.2 -124.7 

153 59.6 112 190.5 221 + 31.9 + 39.91 77.6 111 187.6 231 + 20.8 + 25.4 

159 60.1 92 345.4 36 + 24.4 + 12.7 78.1 94 342.5 46 + 30.8 + 16.3 

165 - 60.6 74 140.3 211 - 32.7 - 24.9 78.6 83 137.4 220 - 55.5 - 33.3 

176 I . 
182 18J2.0 48 2192 346 + 12.9 t 110 1880.0 45 216.2 356 t 10.4 + 8.8 

188 62.4 104 14.1 160 - 36.5 - 35.8 80.5 102 11.2 170 - 27.0 - 24.6 

194 62.9 109 169.0 335 - 40.6 - 467 81.0 108 166.1 345 - 483 - 54.1 

200 63.4 105 323.9 149 + 84.5 + 86.2 81.4 108 321.0 159 + 99.0 +110.9 

206 63.9 98

1 

lI8.7

1

324 -1254 - 928 81.9 99 115.9 334 -;32.1 -104.4 

212 
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TAB LEV (Concluded). 

Sar 0 s XI I Sar 0 s XII -
t 

1 Tol 1
I1I I I I Year I To I / 1/1 I I Year ti dn on' II dn on' 

1883.3 1351194~711891 + 
rn 0 

Ol 0 2.9 + 2.5 

6 838 58 349.7 284 + 5.4 + 4.6 1901.8 54 346.8 294
1 

+ 5.9 + 5.0 

12 843 109 144.6 98 -104.5 -120.2 02.3 107 141.7 109 -1062 -115.8 

18 848 110 299.5 273 +157.9 +187.9 028 110 296.6 2841 +163.6 +194.5 

24 852 96 94.4 87 -126.2 - 79.5 03.3 99 91.5 98 -136.4 -107.8 

30 857 92 249.3 262 +103.5 + 538 03.8 95 ~46.5 2731 +112.7 + 65.3 

41 
i 

37 + 21.71 + 17.6 71/ 325.4 47 1887.1 72 328.2 1905.1 48 + 21.6 + 17.9 

53 876 71 1231 212 - 352 - 29.2 05.6 59 120.3 222 - 248 -21.1 

[,~ 88.1 111 278.0 26 +189.8 +2315 06.1 111 275.2 371 +1910 ,+233.0 

65 88.6 112 72.9 201 -172.8 -2160 06.6 112 70.1 2121 -169.3 -211.6 

71 89.0 88 2278 15 + 76.9 + 423 07.1 88 225.0 26 + 73.8 + 40.6 

77 89.5 75 22.7 190 .- 17.8 - 13.0 076 84 19.9 201 - 24.1 - 14.2 

83 

/1890.4 0.711 I 88 11 306.7 150 + 0.8 + 
I 

94 909 11 101.6 325 - 1.0 - 08 I 
100 91.4 107 256.5 139 +165.4 +180.3 190904 104 253.7 150 +150.7 +147.7 

106 91.9 109 5104 314 -135.1 -1553 09.9 108 48.6 325
1
-127.2 -142.5 

I I 
112 924 I 98 2063 129 + 64.7 + 47.9 10.4 103 2035 139 + 67.0 + 63.6 

118 928 102 1.1 303 + 1.9 + 1.71 10.9 W3 358.4 I 
+ 7.7 314

1 

+ 8.1 

129 
\ 

135 1894.2 57 80.1 78 - 257 .- 21.8 19123 50 77.2 89 - 1904 - 16.5 

141 947 54 2350 2)3 + 19.8
1 

+ 168 127 40 232.2 264 + 1004 + 8.8 

14ï 952 111 298 68 - 943 -115.0 13.2 110 27.1 78 - 84.9 -101.0 

153 95.7 110 184.7 242 + 10.1 + 12.0 137 109 182.0 253 + 0.4 + 0.5 

\159 962 95 3396 57 + 36.8 + 213 14.2 97 336.9 67 + 44.0 +30.4 

165 966 90 1345 231 - 77.5 - 41.9 14.7 94 131.8 242 - 92.5 - 49.0 

176 

It2 1898.0 44 2134 6 + 9.7 + 8.2 1916.1 42 210.7 17+ 79 + 6.7 

188 985 97 8.3 181 - 16.5 - 11.4 16.5 92 56 192 - 8.8 - 4.6 

194 99.0 108 163.2 356 - 56.7 - 635 17.0 108 160.5 6 - 64.2 - 71.9 

200 99.5 110 318.1 170 +111.1 +1322 17.5 lil 31fA 181 +120.5 +147.0 

206 1900.0 100 113.0 345 -1'8.4 -114.9 18.0 100 110.3 355 -140.5 -116.6 

212 00.5 15 268.0 159 + 1.9 + 16 18.5 45 265.2 170 + 154 + )3.1 

218 
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TAB L E VI. 

I t 5 a ros I 5 a ros II 5 a ros Jll -11 5 oe 0 5 IV 

Year I )'s I ).'s Year I À, 1 i's 11 Ye~r I }.ç I 1.'., 11 Year I 1" -I }.'~ 
I=~=': 

o 1703.0 1 0 0 1721.0 I 0 ~ '17;9.1 1 0: 0 1757.1 0 0 

6 03.51 + -9 - 12 21.5 - 3 - 29 39.6,- 11 1- 32 57.6 - 16 - 61 

12 04.01- 31 - 79 22.0 -- 43 - 96 40.0 - 50 - 91 58.1 - 49 -135 

18 04.5,- 98 -179 22.5 - j 19,-208 40.5 \ -134: -206 58.6 -136 -277 

24 04.9 - 94 -215 23,0 -111 -234 41.0 -122 -217 590 -112 -286 

I 
1 

1

30 -147 -288 -164 -300 -175 -2.75 -154 -337 

41 1706.3,-244 -422 17244 -261 -421 1742.4 -272
1

-381 1760.4 -231 -431 

'47 06.8
1
-276 -479 24.8 -302 -476 42.9 -318

1

-433 609 -271 -4811 

53 07.31-301 -532 25.3 -333 -525 43.4 - 353 1-478 61.4 -298 - 522 

59 07.8,-417 -688 25.8 -460 ""':693 43.8 -491 ~ -646 61.9 -436 - 695 

65 08.3 -380 -663 26.31-418 -661 1 44.31-463 - 607 62.41-4031-655 

71 08.7 -398 -677 26.8 -450 -674 448 -528 -619 628 -485 -675 
I 

77 -373 -656 -438 -649 - 528 -589 -495 -652 

88 1710.1 - 327 -617 1728.2 -416 -603 1746.2 -528 -534 1764.2 - 513 -610 
I 

94 10.6 -258 -574 286 -357 -554 46.7 ---479 - 479 64.7 -476 -561 
1 I 

100 11.1 -274 -576 29.1 -369 -546 47.2 -479 - 457 65.2 -475 -542 

106

1 

11.6 -107 -355 29.6 -195 -311 476 -292 -208 65.7;-282 -284~ 
112, 12.1 -113 - 339 30.1 - 195 -288 48.1 -281 i -178 66.1 -262 -241 

118, 12.5 - 95 -303 30.6 -171 245 48.6 -245
1
-127 666- -216 -176' 

124
1 

- 86 -274 -159 -212 - 225: -- 89 1-190 124: 

129)1713.4 - 78)-250 1731.5 - 149 -184 1749.5 208 \ - 57 ,-178 - 81 

135 13.9
1

- 48 -203 32.0 -134 -140 500 -183

1

- 15 1768.0 -152 I - 29 
I 1 

141 14.4 - 59 -191 32.4 -150 -130 505
1

-200 - 8 68.5 -167 - 12 

147 14.9 +103 + 44 32.9 + 12 + 91 510 - 48 -+ 189 69.0' - 28 + 1621 
I I, 

153
1 

15.4 +115 + 80 33.4 + 19 +119 51.4 - 46 .. 199 69.5 - 34 +1551 

159 15.9 +171 +143 33.9 + 82 +177 51.9 + 17 +247 70.0 + 24 +204 

165 +216 +200 +138 +231 + =I8 +294 + 83 +254 

1761717.2 +299 +304 1735.3 +241 +333 1753.3 -t 190 +380 1771.3 r193 +346 

182 17.7 +266 +314 358 +235 +347 53.8 +206 +392 71.8 +218 +367 I 

188 18.2 +303 +365 36.2 +281 +395 54.3 -f 260 +434 72.3 +213 +413 \ 

194 18.7 +225 +273 36.7 + 220 +310 54.8 -t 216 +353 72.81 t- 237 +346

1 

200 19.2 +182 +225 372 +184 +255 55.2 + 18.3 +290 73.3 +206 +285 

206 19.7 +149 +184 37.7 +163 210 55.7 +178 +240 73.71+205 +240, 

212 + 92 +123 +10_2 +137 +114 +156 +129, +1541 

223 - 12 + 11 - 10 + 3 - 3 + 5 + 10 I - 4
1 
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TAB L E VI (Continued) 

Saros V S a ros VI ~ Sa ro 5 VII Sar os VIlI 

t vearl.l., I ).'s Vearl}, I }.~, Vearl), I t. vearl}.ç I Z 
o o o 1775.1 Ol 0 1793.11 0; 0 1181 1.2: 0, 0 1829.2: 

6 75.6 - 26 - 59 93.6 - 40 - 70 11.7 - 46 - 75 297 - 54 - 91 

12, 76.1 - 62 -113 941 1- 84 1-142 12.2 I - 91 -150 30.2 I -104 -179 

181 76.6 -160 255 94.6

1

- 139: -303 126: -216 1 - 325 30.7: -- 241 - 372 

241 77.1 -140 -256 95.1 -123 -300 13.1 -203 -327 31.2 - 232 -383 

301

1 

776 -194 -302 95.6 -1841-343 1361_~781-379 316'-315 -446 

41 -271 -368 -248 -382 1-3511- 419 - 376 -494 

4711778.9 -313 - 404 1797.0 -283
1
-403 18150 -391 -441 1833.0 - 409 -520 

531

1 
79.4 - 340 -430 97.4 -301 1-412 15.5' _4121_450 33.5 -422 -532 

1 I 1 

59 799 -476 -576 97.9 427 1
1 

- 527 16.0 --524 -543 340 --524 -591 
, ' I 

65 80.4 -437 -502 98.4 -377 -427 16.4 -476 - 416 345 -443 -426 

71 80.9 - 527 -524 98.9 - 472 -459 169 -577:-458 35.0 -532\-457 

77 - 540 -500 /-488, -445 -594 -453 35.4 -539 -442 

83 -553 -477 -504 -431 - 611 j - 448 -551 -431 

881 1782.2 1 -564 -459 1800.3 1 -517' -419 18183 -625 -444 1836.3 -561 -422 

94 82.7 ! -532 - 409 008 1 -494' -380 188 -613: -416 36 R - 550 - 392 

100 83.2: -528 -384 01.2'-494 -371 193 -616
1

-401 37.3 -551 -372 

1

106 83.71-333 -119 01.7 1-302;-109 19.8 -427 -147 37.8 -365 -124 

1112 84.2 -307 - 65 022 -272
1 
- 48 20.2 -394 - 78 383 -330 - 56 

118 84.7 -251 + 14 02.7 -209
1 
+ 39 20.7 - 319 + 19 38.8 -246 + 42 

129 -189 +117 -136 +177 -216 +179 1-121 +201 

135 1786.0 -155 +173 1804.1 - 96 1 +252 1822.1 -160
1

+266 1840.1 - 53 +288 

141 86.5 -163 +194 04.6,- 96: +293 22.6 -143
1 

+319 40.6 - 21 +S44 

147 87.0 - 34 +334 05.0 I + 20 +407 23 1 -- 33
1
+423 41.1 + 80 +441 

153 875 - 44\ +301 05.5 + 4 +355 23.6 - 49

1

' +369 41.6 + 62 +389 

159 88.0 + 8/ +331 06.0 j-- 46 +369 24.0 - 15 +375 42.1 + 84 +388 

165 + 66 +364 + 98 +388 24.5 + 35 +390 42.6 +127 +397 

171 +124 +397 +151 +407 + 76 +397 +151 +390 

176
1 
1789.4 ,+172 +425 1807.4 +195 +423 1825.4 +110 +403 +169 +384 

182 89.8 Ll% +437 079 +233 +430 25.9 +149 +408 1843.9 +193 +377 1 

188 90.3 -1-253 +470 084 +292 +455 ~"?6.4 +206 +428 44.4 +232 +383' 

191 90.8 t231 +406 08.8 +282 +398 26.9 +203 +377 449 +227 +341 

200 91.3 ',+204 +336 09.3 +257 +323 27.4 +176 +298 45.4 +189 +261 

206 91.8 +215 +286 09.8 +234 +276 27.8 +209 +266 45.9 +226 +252 

212

1 

+1381 +189

1 

+157 +176 +133 +172 +144 
+

161
1 

223 - 3 + 11 + 16 - 7 + 3 0 - 6 - 61 
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TAB L E VI (Concluded). 

Sar 0 s IX Sar 0 S X 11 Sar 0 S XI \\ Sar 0 S XII 

t Year I )'8 I )'8 Year I J.~ I ).'\ 11 Year; )·s 1 ).'ó 11 Year 1 Aó I ).', 

a 1847,2 a 0 1865.3 a I a 1883.31 a 0 I a 0 

6 47.7 - 66 - 83 65.8 - 78 - 78 838 - 81 - 65 19018 - 88 - 71 

12 48.2 -127 -162 66.2 -151 -151 84.3: -157 -125 023 -170 -137 

18 48.7 -280 -361 667 -324 -343 848,-337 -295 028
1
- 3581-319 

24 492 -280 -369 67.2 -345 -354 852 -360 -287 033 -383 -306 

30 49.7 -384 -433 67.7 -476 - 422 85.7' -509 -3591 03.8 - 544 -401 

41 -442 470 -551 -455 -592 -392 -632 -456 

47 1851.0 -474 .- 490 

53 51.5 -486 - 495 

59 52.0 -576 -542 

65 52.5 -480 - 362 

18691 -592 - 473 

69.61-610 -474 

70.0 -684 -511 

70.5 570 -319 

1887.1 -637 -410 1905.1 -680 -486 

87.6 -661 -410 

88.1 720 1 -440 

88.6 --589 -238 

05.6 

06.1 

06.6 

07.1 

-707 - 498 

-759 -531 

-6201-331 

-650 -342 

07.6 -606 -313 

71 53.0 - 555 -386 71.0 - 629 -P37 890 -631 -252 

77 53.5 -550 -365 71.5 -608 -313 89.5 -596 -224 

83 -555 -352 -600 --298 -5791-209 -586

1

-298 

8811854.4 - 559 - 341 18724 -593 -286' 1890.4 - 565
1

-197 - 569 -286 

94 54.8 -546 -313 72.9! - 575 - 263 90.9 -547. -181 - 549 -271 

100
1

1 55.3 - 540 -291 7341- 561 - 243 91.4 -530
1
-166 1909.4 -529 -256 

106 55.8 -352 - 53 73.8 -371 - 20 91.9 -348 t 29 09.9 -359 - 93 

112 56.3 -312 + 5 74.31-321 + 42 92.4 -301 + 69 10.4 -316 - 73 

1I8 56.8 -2141+-99 74.81-210 +135 928 -189 p57 10.91-206 + 11 

129 - 53 +257 j - 16 +298 + 20 +322 1+ 10 +180 

135 1858.2 + 351 +343 18762, + 90 +387 1894.2 +134 +412 1912.3 +128 +2721 

141 58.6 + 88 +398 76.7 -\ 165 -+ 449 94.7 +222 +480 12,7
1 
+227 +347 

147 59 1 + 186: + 487 77.2 +268 1 +535 952 +330 I
1 
+565 13.2 +336 I +431 

1153 59.6 +174 +443 77.6 -1269 -+496 95.7 +344
1 
+535 13.7 +360 I +414 

1159 60.1 +194 +438 78.1 +291 +483 96.2 +368 +517 14.2 +385 +397 

;165 60.6 -+239 +446 786 +344\+486 96.61+~~:1:~~~ 14 .• +454
1

+411 

176 -j 261 +415 1 -1- 338 +431 -j-.jY .... 1 T"E-'" +412 +347 

118211862.0 +273 +398 1880.0, -/335: 1401 1898.0 +3~11 +4;~ 19161 +388 +312 

188 62.4 +298 +393 80.5, +343
1 

+379 98.5 +374 +379 16.51 +372 +283 

1194 62.9 +290 +352 81.0 +323 +333 99.0 -j-350: +337 17.0
1
+348 +250 

200 63.4 +?38 -1264 814
1 

+255
1 
+233 99.5 +270 1+ 231 17.5

1 
+259. +145 

:206 63.9 -t 270 +262 81.9" ~ 286,1 +244 1900.0 +301

1 

+258 18.0
1
+291 +197 

212 +177 +167 1+185 +150 00.5 +193 +170 18.5 +182 +122 

218 + 84 + 72 I + 84

1 

+ 56 + 77

1 

+ 83 + 85 + 60 

223 +6-7 0-22 -11+11 +7+4 
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Finally we give iu Table VII- the new l'eduction of tbe meridian 
obsel'vations by Prof. BAKHUYZEN, whiC'h was refel'l'ed to above. The 
column M-N~ contains the exress of the obsel'ved COl'rection to the 
tabular longitude of the moon over NEWCOMB'S "great t]uctuation". 
The systematic corrections mentionecl in Part I have already been 
applied. For the years 1905 to 1912 two l'eslllts are gi\'en: the.npper 
one is derived from the observations of the limb, the lowel: from 
the crater Mosting A. The third column contains the means of the 
numbel's of the second column and the reslllts from the occultations, 
i. e. NEwcmlB's m1110r fluctuations. The latter were ho\,,-ever corl'ected 
by + 0".18 for reasons stated 111 PL'Of. BA:KHUYZEN'S paper (these 
Pl'oceedings, Jan. 1912). For the years 1905.5 to 1908.5 the mean 
gi ven dependi3 on tbe observations of the limb and tbe clater alone. 
Fl'om these means I have sllbtracted the sum of the corrections fOl' 
the difference hetween the theories of HANSEN and BROWN, which 
were given in Part I of this paper. Tllls sum was compnted by a 
graphical process, of which I estima(e the maximum error at about 
± 0".05. The thlls corrected mean is given in the fourth column. 
The second decimal, wbich has no real value, has been dropped. 
Tbe last column givGS the residnals remaining aftel' subtraC'ting Ross's 
empirical formula, without its cO,llstant term - 0".18, viz.: 

+ 2".9 sin 6°.316 (t-1844,5) + 0".8 sin 15°.65 (t-1880) 

It wil I be seen th at these residuals, although smalI, are a,s 
a rllle sonlewhat larger thall those found pl'eviously by Ross 
himself and by BAKHUYZEN. The explanatlOll_of this is as follows. 
The resicluals .6-Ross given by BAK:IUYZgN in 191:1 (these Pl'oceedings 
.Jan. 19J 2, p. 69.1) showeà [t mal'kecl period of nine years, which 
enti)'ely disappeat':::; hy the application of the pertul'bational cOl'l'ertions 
(14) and (22). The term (43) is neady identical (0 the term which 
was already appliecl by Ross, and consequent]y does not affect the 
l'esiduals to any appreciable extent. The tenus (20), (l 1)), and (21) 
however, especially (21), pl'oduce a considel'able Încl'ease of the 
l'esiduals, No doubt it wonld be P9ssible by a small acljustment of 
ROSR'S formula cOllsiderably to irupl'ove tbe l'epl'esentation, but it is 
evident that a perfect agreement with the obsel'vations can never be 
reached by a formnla containing' only two terms. lf ct new empirical 
forl11ula were to be derived it would, of course, be necessary fil'st 
to correct the term of long pel'iod, and 10 app]y the cOl'l'esponding 
corrections to the theory. lt seoms opportune to defer snch an inv~s­
tigation until the moon's longitude 1'01' the next few years will be 
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TAB L E VII. 

1 t:: Z' "' I 
0' '0 t:: ui "' t:: Z '0 t:: ui 

I 

Z ~I t:~ 
(/l Z rol t::~ 

(/l 

I 
0 I &} 

~1l 8E ~ C1)rn 8E ~ <l ~ ::E,.o 
<J 0 0 

1847.5
1
+°"081+°"89 

I 
1883.51 -2"201-1"9 1 +0" 1 +1"3 +0"8 - 2"41 

I 
+2.3 +1 6 84.51 -2.30 -2'1O[ - 1.1 1 +0 ,2 48.5

1
+1.22 +1 .66 

49.5
1

+0 .26 +0 .28 +0.8 0.0 855 -2.46 -2.38 -2.2 -0.2 

50.5
1

+0.31 +0 .76 +1.0 0.0 86.5 -2.60 -2.6°
1

-2.6 -0.4 

51.5
1

+1 .37 +1 .18 +1.1 - 0.1 87.5 -3.11 -2.76
1

- 2.8 -0.6 

52.5
1

+1.20 +1.15 +1.0 -05 88.5 -3.64 -3.471-3.4 -1.2 

53.5
1

+1 .95 +1 ,42 +1.4 -0.4 89.5 -2.50 - 2 .90 -2.6 - ° .3 

54.5 +2.29 +1.94 +2.0 -0 .. 1 90.5 -2.70 -2.95 -2.5 0.0 

55.5 +1 .57 +1.94 +2.2 -0.2 91.5 -3.65 -3.28 -2.8 -0.2 

56.5 +1 40 +1.75 +2 ° -0.7 925 -3.78 -3.09 -28 0.2 

57.5 +2.48 +2.39 +2.4 -0.6 93.5 -3.02 -2.76 2.9 -0.3 

58.5 +3.71 +3.70 +3.2 0.0 94.5 -2.32 -2.56 3.3 -0.7 

59.5
1

+3.83 +3.96 +3.1 -0.4 95.5 -1 .95 -1.98 -3.1 -0.6 

60.5
1
+5.17 +4.64 +3.6 +0.1 

96.5 ! 

-1.55 

=~ :~:I ~:.: 
0.2 

61.5
1
+4.78 +4.14 +3.2 -0.3 97.5 -0.89 -03 

625
1

+5.11 +4.60 +4.0 +0.5 98.5, -0.84 -1.071- 1.5 +0.2 
I 63.5

1

+4.21 +3.70 +3.71 +0.4 99.51 -0.39 -0.80/-0.7 +0.6 

64.5
1

+2.83 +2.96 +3.6 +0.5 19005 -0.12 +0.04
1 

+0.7 +1.5 

65.5
1

+2.04 +2.42 +3.6 +0.8 01.5 -0.26 -0,08

1

+0,9 +1.1 

66.5
1

+1.52 +2.26 +3.6 +1.3 02.5 +0.33 +0.42 +1.4 +1.1 

+0.93 +2.2 +0.3 I 67.5 +0 .56 03.5 I -0.17 +0.32 +1.2 +04 , 
68.5 +0.30 +0.75 +1.8 +0.4 04.51 +0 .59 +0.94 +1.6 +0.3 

1 

69.5 +0 .39 +1.10 +1.8 +09 )+1.97 
I 05.5 +1.53 +1.73 +2.3 +0.6 

I 

70.5
1

+0.39 +0.64 +1.1 +0.7 

71.5
1

-1.26 -1.18 -0.7 -::-0 .6 ~+2,42 06.5 +1 78 +2.4 +0.2 
72.5

1

-1.21 --1 .40 - 1.0 -0,4 +1,43 

73.5

1

-1.70 -1.65 -1.3 -0.4 ~+2.39 
74.5 -2.27 -214 -2.0 -0.7 

01.5 
+2.63 

+2~42 +3.1 +0.5 

I 75.5
1

-2 40 -2.25 -2.5 -1.0 
1+

2
.
64 

-1.90 -2.7 -1.0 
08.5 

+3.01 
+2.65,+3.3 +0.6 

76.5 --1.89 

'77.5 -0.87 -1.28 -2.4 -0.6 
1+

3
.
21 

+0.32-0.44 +0.21 
09.5 

+3.12 
-1-3.16 +3.8 +°.9

1 
78.5 -1.7 

79.5 -0.23-0.26 ~1.4 +0.6 ~+5.32 
-0.33'-0.76 +0.5 

10.5 
+4.36 

+4.84 +5.1 +2.0 
80.5 -1.5 

81.5 -- 0.16 -1.}.78 -1.1 +0.9 l+5.51 
-1.2 +0.8 

11.5 
+5.04 

+5.30 +5.1 +1.9 
82.5 -1.39 -1.30 

55 
Proc~dll1gs Royal ACfld. All1sterdal11. Vol. XV. 
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knowJl, Ol' nt leabt IIlJLil we lmow how long the incl'ease,· whiclJ 
began a few yeat's ago, 'wiIl last. 

Tl'e accompanying diagmlt1 shows fol' tbe )'cal's '1847 to 1912 Lhe 
excess of the obsel'veel longitude of the 11100n ovel' NEWOOi\1B'S great 
fluctuàtion, i, ;. the nmuber contàllJed in tbe fom'Lh column of Table VII, 
Ross's curve is abo glven, (inclndll1g the consLant term - 0",18), 
The broken line is the slllooth Clll"ve mentiolled in Pa,rt l f"om 
which Ihe values given in Tnble IIl were l'ead oif. The diagram 
al~o contains Ibe purely periodic part }.ç allel }.\ of the perllll'batioll 
in longitude prodnced by tbe absol'ptiol1 of gravilation on tbc two 
hypotheses l'egarding _the distribntion of density wilhin the enl,th. 

Chemistry, - "l'lw equilibrium l'etmgonal Tin 2; Rlwm,bic Tin," 

By Prof. ERNST Uom1N. (OOllllllllIllcaleel by Prof. VAN ROi\rBUH'uH), 

tCommnnieated in the meeting of November 30, 1912). 

H has stl'uck me, anel from sevel'al q uartel's llIy aUention has 
been calleel 10 it, tllat in a cOl11lllunica,(jon fi'oru .lVI<?SSl~ SillITS allel 
DJl1 lJEEuw 1) "On the system Tin" thel'e occur a l1umber of mistakes 
w h,ich req uü'e rectificatLoll, 

1, The relation between tile exislence of a transitionpoint tetra­
gonal tin 2; rhombic tin at 2000 allel the method of prepal'ation of 
the Ro-called com-tm Ol' gl'ain-tin bas been first poin teel out lJl tile 
papel' whieh l 'bave pnblished in 1904 with Dr. E. GOLDSCHlIllDT ')~ 
B'l'om Ibe communicalion of Mf'ss's Sl\lITS anel Dl<: Ll<1EDIV the I'eader 
lllighl conc!ude ,that thcy (Ol' SCI-IAulIr) have first noticed this conneetion. 

2. In tbe' papel' wltich I pnblislled in 1904 with Vl'. E. GOJ.D­
SCHMlD'l', a eonclusioll was cll'awn, from the e~pel'lments of Wl<]RIGIN, 

L.:J'lWKOJJ!ll!'E', anti TAMMANN 3) as to the sltuation of the said IransitLOIl 
point. whieh pl'oved to' he erl'oneous. Dl'. Dl!lGENS has pointed this 
out ') and ns jt'l my opinion' he was· q uite right. 1 have hastened to 
l'ectify my error iu the section of ABI<jGG's Handbuch eler auol'gallischen 
Chemie [Vol. 3, (2) 532 (1909), special p. 552J eelited by myself. 
Evidently, the recent littl'atnre On tbis subject hat; not been known 
to 1VIess'~ SlIII'l'S ê1,nd Dl!) I.J]<1MJW, fOl' they still base their commnnicatlOl1 
on my paper that appeared ti \'e yea.l's previonsly, 

J) These PL'oe. XV, p, 676, 
2) Chem. Weekblad I, 4iW (19:)4), speci,11 p. 446. ZeitsehL'. r. physikal. Chem. 

50, 225 (1904), special p. 234. 
3) Dl'ud . Alm. 10, 64.7 (1903). 
4) Disserlatioll, Delft 1908, p. 33. 


