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ASTRONOMY. 

THE LATE PARTIAL ECLIPSE OF ?'FIE SUN,  1 
A N D  PENXULE'S  COl IET .  1 

1 

To the Ec lz ' fo~of" SCIEXCE:" 1 
~ h ~ ~ ill ~ h the of  :late tt,e day, I 

observatiolls tile moriiinz of Decell-,her jo 
31 : I Observetl the  l a s t  \Titll the (1ifiaction 

attaclied to  the 9;; illct, equatorial. The 
observation was mat \e  tllrough tile C lille, the slit being 
frr/37c71iialto the limb at  [ I l e  pt , int ( f  c,-lltact, ant1 some- 
\That cvidely oper,etl. Alt]lough the air was very ulisteatly, 

the lloirllJle," yet tlie illstant of tile 
leaving tile lim!, the surl, ;is shown by the 

sutldell reappearance of tile cllromos!,here, \$,as well 
marltecj, ~h~ tirne was 2011 49~151-.0 + O-,s,  pLinceton 
mean time, or 20'1 40"' 16..j Washington nlean time. 

l I r ,  i \ ~ ~ ~ ~ ; l l ,  ,vili: a telescope of 3 illclles aFeltul eal-,tl 
I)Gwer allout 40, lost of the moon at 2011 49"' 36- 
P. Ill. T., I ;secontls earlier. 

I m e n t i o n  in this connection tll?t penllule's co!llet, 
as o h s e r v e d  here Cecemller 18th, 19tIl a n t \  22~1, sho\vetl 
i7uo faint tails. olle of them lvas (llrectCtl, as usual, very 
nearly ol),Iosite to the sun. ~h~ otkler was pailltej 
roughly tolvartis the sun ,  though tltflecte(l sollit 
toward the north ; the tlvo streamers m a t l e  an aYgle of ! 
about I soo with each ~~~h was allout 3 0  long 
the 18th, ant1 neither was seen aiter the 22tl. 

I ' ~ Z I N ( : I ; ~ O K ,  hr,j,, ja1111ary 12, 1881. 
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ments ; Verification of instrurnen!~ ; Aid to other Ob-
servatories ; Miscellaneous. 

The  lIagnetic observations, embracing the autc~nat ic-  
ally registered curvts of the l lagnetograph, and obser-
vations of Declination, nil), Deflectioil and Vibration. 
see111 to intlicate the approkcli of a more disturbetl pericd 
than has occurred for several years. In order to collect 
more accurate data relating to Illis subject, arl-ang-e- 
1ue11ts have been made with other magnetic ol~seivatories 
in d~fferent parts of the globe to carry cn  a str ies of syn- 

ol)servations, allti the coll lpari~on of the results 
throw some iigtit up011 the laws which 

or these ~~henolllei ia.  In the hleteorolog-
self-rccortl~ng instrumelits fcr the con-

tinuous registration, respectively, of atmosl~heric prtssure, 
I~~itnidity,wind (direction and velocity) anti rain have 
Seen mai~ltainetl in regular operation t l~roughout the 
\ear ,  in acltlition to stantlard eye obser\.atio~ls matle five 
times tlaily for the conti-ol of the automatic records. 
Ai~s t rac ts  of the meteorological results are published
weelily. 

Observatio~ls of the sun ~ve remzde on 246 clays, ant1 
011 only 27 of those (lays n.as the sun's surfnce found to 
be without spots. A ci,mplete CO\I )  ol  the solar draw-
ings made by Schwahe between 1825 ant1 1867 haring 
bezn obtained, tlie O l~sc~va to ryhas now in its posses-
sion a complete recortl ~f the condition of the sun's sur- 
face from Xol-eil~ber, 1825, to the present date. 'Transit 
otjserirations of the sun have also been obtained at  in-
Lei'vals to correct the local time. 

TOf i ' / i ~Edz'fo?- IO ~ ~ ~ S C I E S C E : ' '  ' 
Mr. Edwin F. Sa\vyer has giien a 1-ery in!eresti~ig de- 

scription ("SCIEKCE" No. 19, p. 2363, of the large bc,lide iof October 25, autl the special mtteor streanl, to \vhich it 
roba ably owetl ils origin, is one which merits p~oininent 
notice from the fact that it supplies firel~alls ofthe largest 
type. 1

I have collectetl accou~lis of no less than 26 bolides, , 
seen during the interval October26 to November 9, lvithin 
the last I j yrars, which distinctly ratliatttl from Illis re- I 
rnarkable sho~ver  near r Arietis. 

I sa\v a Iaige illeteor belonging to it on Oct. 30, (g"joU'), 

The  Esperiinental dtpartnlent embraces wcrlc upon a 
" Winstaiielty's 12ecortling Radiograpli," for registering 
the arnount of radiation froin the sli), a " Glycerine 
Barometer," a .' Staiitlartl Air 'Tliermometer," and various 
otIler i,strulllellts, A l:,rge lluir l ,er  of  llleteoro~oglcal 
illstrullIell~s lIeen verlfieti and tlleir consta~lts de- 
termifled for ~ ~ J s e r v a t o r i e s  a n t i  for  instrulnent 
mnlcers, a l l t i  lac;lities fol-s t u t l y  e r l I e r i l n e l l t  have lleell 
furllishetl t o  a Ilul l l l , t r  of  illiii,,it,uals interested ill t i l e  
various branches of the institution. 

'The necv observatory which is btiiig erected at  Nice 
uiltler the auspices of the Zli~?*i~a2rtlcs Louqif~cdes,will 
probabl-)- cost over two ~nillioii francs. T h e  builtlings 
are partly tinislied, and Tliollon lias a1re;itly done some 
esctlleut work there, i l l  spectroscopy. Liesides a sillall 
ecluatorial, a meritlian cit-cle, a ~ i d  accessory instruments, 
there is to  be a large equatorial of 29.9 i l l .  aperture anti 
59 i t .  focal length, colistructed 11)- h1. bl. Henry, of the 
Paris Observztory. Ji'7.C. IV, 

S T . \ ~ I ~ I K GW N ,  12, 1 ~ 3 1 .D. C' , rriiiiiivy 
Bt--. 

1880. While engaged in telescol~ic observation 1 n-a; 
some~vhat  startletl by t\vo prolonged brilliant tlaslitn, 
which causecl me to turn c~uiclcly and I s3\v at  once a 
very intense lileteor streal< projectetl oil tlie SIC!. just S.  of 
n Xrietis. I t  \\-as l~rolien in the middle antl entiuretl 25 
seconds. Its position ~ v a s  fro111 j 8 7 + ~ S '  to 2 6 ' t z z  . 

I received a letter the follo\ving day from XIr. I. 
Baxentlell, F.I<. 11.S., of Southport, saying lie had 011-

; 

served a large meteor on October 29, at  9'' SO"', ~v i th  a 
path from ~ I ' - I $ "  to 16 -17'. T h e  time agie?cl ex- 
actly with that recorded at  B~is to l ,  and the tlvo lia!hS 
gave the ratliant at  46'+ I $ , which ag-rees fairly well \\.it$ 
that of the nctable shower a1:uded to by nIr. Sa~vyer. 

I n  further coilfir~uatioil I may adtl that on Novembcr 
I ,  10" 5oU', nlr. H. Coidtr ,  of Cl~elmsford, observed a 
bright meteor = Jupiter, \vhicli liati an apparent path 
from 27$'+ $6'  to 257- +43- and obviously took its de- 
parture from the same ratliant as that of the tireballs of 
October 2 j and 30. 

IV.F. DESNINC:. 
ASIILEYDOKN,Bristol, Engiand. 

The " Report of the I<ew Committee for the year end- 
ing October 31, 1880," contaills some interesting infor- 
mation connected with a n  institution which is engaged 
in a department of research not, as  yet, covered by ally 
observatory in this country. The  ~ v o r k  a t  I<em is (11-
vided into seven sectioiis :-YIagnetic observations ; Me-
teorological observatioiis ; Solar observations ; Experi-
mental in connection ~\-illl either of the above depart- 

THE OBSERVil ' rOi<IESO F  T H ~UKITEI )  S'I'ATES, 

'The Unitetl States is fortuiizte in possessing a greater 
number of well equipped astronomical obseri-atories than 
any cther country in the ~vo1.1~1. These are d is t~ibuted  
over a \vide extent of territoiy, ranging from the shores 
of the 11tlaiitic to the Pacific c~ ast, ant1 exteiitliiig frosn 
the trovical ierions of the Gulf of Alesico, to Lake 
~ u ~ ~ e r i o i -on t i le -~or t l i .  

il brief descliption o l  sorne of these Observatories and 
the appliances a t  their commalld iiiay be of interest to 
our readers, and we propose on this occasion to offer 
sollie interesti~ig facts I-egarditig o r e  \vliich has been 
more I-ecenlly organized. 

T h e  course ot iilstruction in Astronomy at Carleton 
Col!ege, Sortlilitltl, Minil., appears to be well orgaiiizetl, 
and, although tile College was fully organized so recently 
as  1874, it appears to have a well equipped astronomical 
observatory and every requirement for teaching Astron- 
only. W e  are informed by I'rofessor W. W. Payne, in 
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charge ol  the Observatory, that the instruments in use are  I 
aClark equitorial telescope, focal length 10% feet, aperture ,
8;4inches ; a portable equatorial niatle by John Byrne, of 
New York, aperture 4.3 inclies ; a Howard sideral clock ; 
a Howard mean-time clock, a Bond sideral chronometer, 
a Fauth transit iilstrulneilt with telescope of 3 i~ iches  
aperture, a Clark chrollogragh ; llleteorologica~ apparatus, (
ant1 acomplete set of Johnson's large astronomical maps, 
recently imported. By courtesy of Lieut. Etlw. hlaguire, 
Chief Engineer of the Department of Dakota, the 
Observatory has also the use of an  esceileut zenith tele- 
scope for special \vorlc. 

The  time of the Observatory is the stall(jartl for the 
State of hlinuesota and parts of those States adjoining, 
and given to the railroad c o m ~ ~ a n i e s  daily by telegraph. 

~ - - . -. 
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PLANET.  

I ! 

i l r r i u r y ,  . . . . . . . . . . . . . . . . .  I I S  


Venus..  . . . . . . . . . . . .... .  701,746 

. . . . . . . . . . . . . . . . . .  1,0j9,386
. . . . . . . . . . . . . . . . . . . . .  764,903 


. . . . . . . . . . . . . . . . .  37,354,287 

. . . . . . . . . . . . . . . . . 45,8j9,381 


Uranus . . . . . . . . . . . . . . . . .  49,j12,900 ' 


. . . . . . . . . . . . . . .  81,663,510 


TABLE. 
. - --

I Y u  

2,514 6 rns 65.7 
j871q.2 122.7 

6,242.7 169.7
2,951I zj9.2 

42,335 882.35 

28,317 1619.48 

15,209 325j.j1 

16,039 


I 5L01.10 

The  distribution of the titile of the Northfield ~~ ie r id i an  I of the separated Inass eq,lal to Illat of  central 
that ill each case the lnean density 

by tile aid of excellellt ioitruiiients, is salil to he ear), 
exact ant1 reliable. 

T h e  object of erecting this Astronomical Ohseivat,ory 
appears to have been three-fold. I .  T o  give instruction 
to iintlergratluate stutlents. 2 .  T o  ofler opportunitiesfor 
a c o m ~ i e t e  course of study in l'heoretical ant1 Practical 
. lstrono~ny. 3. T o  aid in useful investigations. 

O?: T H E  L I I I I T  O F  P L A K E T ' l R P  ST-II3ILITY. 

BY I'ROI T ~ , O I ,  n I ~ I E II<II,I,\\ o o ~ .  

Laplace, i n  his S y s f l . ~ ~ enit iTTo;zi?e, pointecl out the 
limit at which, accorLllng to  his estimatr, the inoon's at- 

i ,,ocly, the raliills multiplied by the respec-
1 tlve numbers in colurn11 fourth will glve the radii of the 

so la r  nebula the  extendetl to respec-

l tive lilnits of  stability, l-hese rad,i 2re less
distances of ill the ratio of I to I.26j.

I l - l l i s  fact  may have sollie sigllificance ill regard to the 
1 former oblattness of the solar nebula or the law of its 1 density. 

The E n ~ t h  njcd the ~kTao?c.-For tlie moon, which in 
perigee approaches within 221,500 miles of the  earth, the 
limit of stability is about 18,000 miles. Were  the  
moon's density rktiuced to that  of the earth its radius 
woultl be 916 niiles, the ratio of which to the limit of 
stab~lity is I : 41.6. T h e  moon's least distance dirnin-

The question of a satellite's stability was also consideretl 
by the late Professor Vaughan, of Cincin11ati:i. I have 
se:n no attempt, lio\vever, to obtain for the different 
members of our system any definite numerical results. 
In the present paper it is proposed to find tlie approsi- 
inate Illnits of stal~ility in the cases of the e ~ g h t  major 
planets ant1 certain of the satellites, on the  hypotliesis 
that their primitive condition was either iiquiii or 
gaseous. 

L t t  ;V= the nlnss of the larger or central botly, 
?I/ = that of the tlependtnt plxnet or satellite, 
x = the distance troin the centre of the fornier to 

the liinit of stability of tile latter, 
n = the distai'ce between their centres : then, 

since the disturbing or separating force of the larger 
upon the smaller Iuass is the tl~fference het\veen the at- 
traction of the former on the nearest point of the surface 
of the latter ant1 that on its centre of gravity, ~ v 2  have -

trac:ion coultl have retaillet1 an elastic a t~~osphe re . ' : 'ishetl by 38,000 milts is 183,500 iniles. If our satellite 
originally extendeti to the I I ~ I ~ ,  and if the 111oon and the 
earth had the same form ant1 density, the ratlius of the 
latter was  r65,ooo miles. 

The ,Varfl'tr~i Sysfziii.-The diameter of Phobos, ac- 
cording to Prot. Picicering, is 5.57miles. If its density, 
therefore, be equal to that  of Mars the limit of stability 
is about two miles exterior to the surface ; or, if the 
tlensity be to that  of the primary in the same ratio as  the 
density of the iiloon to that of the earth, the limit is less 
than a mile from the surface of the satellite ; and finally 
if the density were no greater than.  that of water the 
satellite, if  fluitl, would be unstable, the liinit being ac- 
tually within the surface. Since, therefore, the satellite 
coultl never have existed at  its present distance in a neb- 
ular state, it must follo\\~, if any forin of the nebular 
hypothesis is to he accepted, that its original distance 
was iiiuch greatrr  than the present. Can we-,find a 
prohable cause for this ancient tlisturbance? 

If \xre supl~ose  the former periotl of h,!ars to have been 
very nearly one-sixth tliat of Jupiter the close coinmen-
surability ~vould render the orbit of hIars more and 
more ecczntric. The  planet in perihelion woulci thus 
pass tllrougll tlle sun's atmosphere, or rather tlirough 
the outermost equ l to~ ia l  zone of the solar nebula. This 
se~is t lng  metlium would not only accelerate the notion 
of Mars but also in a much greater degree that of his 
extremely small satellite. The solar Inass contracting 
more rapidly than the orbit of Mars would finally leave 
the latter moving in an  eccentric path without sensible 
resistance. 

or putting n 
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= I and retlucing, 
1:1 

.y~-- , iJl.c-+2s=,I I .7X:',L-

(I): 

(2) 

~f \\re adopt the masses and clist-lnces given in New- 
comb's Popular Astronom>- ant1 solve ecjuatioll ( 2 )  for 
each of the eight principal planets we shall obtain the 

.distauce from the centre of each to its limit of stability, 
as  given in the second colu~nn of the following table. 
~ f ,  	 their masses, be moreover, tlie planets, with present 
reduced to the sun's mean density their radii as statetl 
in the third column are found by the  forinula 

7.9b = 130,000 (F)'.
1/( 


and the les~ect ive  ratios of the limits of stability to these 
radii are seen in column fourth. 

:: 	 Syst. du RIonde, U.  IV., Ch. X. 

Pop. Sci. h l o n t h l ~ ~  
for Sept. 1878.See also the Proc. of the A.  A.  A. S. 

for r C ; h ..-. - .. 

$ TVe neglect the centrifugal force due to the p!nnst'a rotation, as  t h e  
modification wotild he slight and we propose to ol,ta~n mer-ly npproxi- 
Illate resolts. 

; 


Of/lel. SicolL&lyy SYStCjIZS.-For tile first satellite ,-,f 
Jupiter the limit is 5250 miles, or 4% times the radius of 
the satellite. For hlimas, the innermost satellite of 
Saturn, it is less tlian twice the radius. T h e  rings of 
Saiurn, in all probability, could not exist as  three satel- 1 	 lites, the lilnits of stalIillty being interior to the surface.'" 

I The  effect of preturbation in the dismemberment of 
conlets is kiio\vn-to all astronomers. Tlie nucleus of the 
great comet of 1880, ~ I l i c h  approachetl within less than 
100,ooo m ~ l e s  of the sun's surface, must have had a tlen- 

:I: l t  has been lecently shown that  Ues.>el's Innss of the ring is m~ich  
greater than the true value. 


