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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. 
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sity greater  than  t h a t  of granite, a s  well a s  a s trong co- 1 
hesive force between its parts, in order to withstand t h e  
tendency to  disintegration during i ts  perihelion passage. 
~~d the nuclus been either liquid or  gaseous, o r  even a 
cluster of solid meteorites, the  difference between t h e  
sun's  attraction o n  t h e  central a n d  t h e  superficial par t s  
would have pulled the  comet asunder, spreading o u t  t h e  
fragments into somewhat different orbits, like the mete- 
oric s treams of Augus t  and November.-The Ana2y~t. i 

j 
L E T T E R S  T O  T H E  E D I T O R .  1 

[The  Erlitor does not hold himself res.honsibZe for ojinions expressed 
by his  corresf.o?zdenis. X o  notice is taken of anonymons coinmnni- 
cations.] --

To the E d i t o r  of" SCIENCE:" 1 
I have much pleasure in enclosing you a copy of the 

particulars respectingthe formation of our "Field Club," 
which I believe t o  be  the  third in England  of similar pre- 
tentions, its original founders being hlr: T h o m a s  Kiddie 1 
a n d  myself, both being science students ,  and  by profes- Ision analysts in manufactories on  Coaly 
a t  first inclined to  restrict t h e  Club to  
class, namely, s tudentsin chemistry, but  
timate connection between all the other branches of 1
Science and  that  of Chemistry, w e  determined to  throw it 
Open science students, and we are pleased /
find that  our  efforts have had  such a successful issue So , 
far, and  met with such g-neral approval throughollt the  
whole district, a s  w e  have a t  present, after two months  
establishment, about  IOOmembers, some living a s  f a r  a s  
fourteen miles from our centre ; also having t h e  counte- 
nance of fourteen gentlemen interested in scientific edu- 
cation a s  honorary members. T h e  officers consist of 
s tudents  or  teachers (under the Science and A r t  Depart-  
ment, London). Should you consider our  club worthy a 
comment in your excellent joutnal ,  which lat ter  m u s t  act  

-

from the layer of oxide formed at the outset. For  the oxi- 
dation to continue this layer must be  constantly removed, 
as  in the case with rust of iron formed in moist air, or for 
each hydrocarbonate produced in distilled water.-M. 

if administered to dogs by way of subcutaneous injection 
produced and  other morbid symptoms. A.
Schmitz claims that these residues contain a poison similar 
to that present in potato-oil. 

ACTIONOF P H O ~ P H O R O U S  BYDRIODICUPON A N D  HYDRO-
B R O ~ I I CAc~~s . - IVi th  hydriodic acid and white phosphor- 
ous the latter melts and becomes covered with a reddish 
layer of biniodide, while phosphonium iodide sublimes. 
With red phosphorous even at IOO', there is  produced 
merely a small quantity of phosphonium iodide. Upon 
dissolved hydrobromide acid, phosphorus does not react 
in the cold. At from 100" to ~ z o " ,  phosphonium bromide 

bu t  phosphorous is produced.-
A' 

THE SOCIETE D'ENcCIERAGE~~ENT POUR L'INDUSTRIENA-
TIONALE has awarded the L e  Blanc prize of 1000 francs 
for the utilization of manufacturing refuse to M Vincent. 

his Process "'ethyl chloride from the 
S ' Z ~ ~ S J ~ Sof the beet-root sugar manufacture. A sum of 
1000 francs has also been awarded to RI. J. A. h'lartin for 
his mixtures for rendering textile articles, paper. &c,, unin- 
flammable. His ord,nary mixture  for light goods is : 
Pure ammonium sulphate, 8 kilos ; ammonium carbonate, 
2 kilos, ( 5 ) ;  boric acid, 3 ; pure borax, 2 ; starch 2 (for
which may be substituted 0.400 kilo. dextrine, or the same 
weight of gelatine), and water IOO kilos. A silver medal 
has been awarded to M. Idrac lor his  process of drying 
timber. 

A xE, E~~~~~~~pROPERTYOF SELENIUI\I,.,T 
A N D  THE EX-

~ ~ ~ pROPERLI.~ - EcURRENTS 
CALLED.-R. Blondlot has observed a new electric property 
of selenium which may be shown by the following experi- 
ment : T o  one of the poles of a capillary electrometer 

~ ~ 

a s  a valuable adjunct to  the  a ims  of scientific education, I there is attached, by means of a platinum wire, a fragment 
I shall b e  exceedingly obliged if you will forward m e  a of selenium which has been recently heated, and to the 
copy to  read a t  one of o u r  excursions. other pole a platinum foil. If the selenium is  brought in  

set. contact with the platinum, holding it by means of an isolat- 
5 BRANDLING ing handle, the electrometer remains at zero, as  might be 

M. THEODORED I X O ~ ,H ~ ~ ~ ,  
PARK, Newcastle-on-Tyne, Eng.-


[weprint t h e  above letter i n  the hope tha t  it may sug-
gest  the formation of Field Clubs in thz  United States. T h e  
value of such  orgarlizations cannot be overrated, and  w e  
shall be  glad to  hear tha t  some of o u r  subscribers have 
taken the initiative in such a n  a ~ r e e a b l e  e n t e r ~ r i s e .  W e  
shall send informztion t o  t h o s e k h o  desire it.:^^.] '1 
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C H E M I C A L  N O T E S .  I 

T~~ M~~~~~~ T~~~~~~~~~ succeeded in  sending ahas 1 
message across the Atlantic with two &Tinotto elements. 

A s  APPLICATION OF ACCIDENTALIMAGES.-J Plateau, 1 
from some experiments performed by his son, concludes I 
that the apparent distance of the full moon is only 50 metres 
from the observer. , 

PROPAGATION Gouy has shown that there OF LIGHT.-Sf. 
is not, for a given homogeneous source, a determined 
speed of light independent of the manner in which the am- 1plitude is  caused to vary. 

PHVLLoXERA IS appelrS that more than aF ~ ~ ~ ~ ~ . - I ~  I 
third part of the vines in France have been already de- 
strolred by the phylloxera. The departments of Haute  1 
Slvoie and J ~ l r a  are now attacked. 

S P ~ N T A S E ~ U S  o r  AND OF METALS.OXIDATION MERCURY 
-Mercury, a s  well a s  iron, zinc, cadmium, lead, copper, 
and tin, undergoes on exposure to the air a superficial oxi- 
dation, very slight, a n 3  restricted by the difficulty of renew- 
ing the surfaces and by the want of contact which results 

expected from the symmetry of the circuit ; but if the selen- 
ium is  rubbed against the surface of the metal the elec- 
trometer deviates strongly, the deviation obtained being 
equal to that produced by a sulphate of  copper element. 

ANALYSISOF SEPERPHOSPHATES.-In acting upon a 
superphosphate made of [lone-black or from the phosphate 
of Caceres with a solution of ammonium citrate of sp. gr. 
1.09, there is no occasion to take into account the time-of 
actlon or  the fluctuations in the tem~el .a ture  of the labora- . 
tory. In  the analyses of a bone-bla'ck superphosphate, an 
excess of citrate must be avoided-zo C.C. are sufficient 
for 2 zrms. of the s a m ~ l e .  A n  excess of the reagent dis- 
s o l v e ~ p a r t  of the phosphoric acid of such tricalcic phos- 
phate as has escaped tile action of s u l ~ h u r i c  acid in the 
manufacture of the superphosphate. The phosphate of Ca- 
ceres is much less sensitive to the action of the citrate than 
the phosphate of bone-black, and here from zo to 109 C.C. 
may be taken to z grms. ~f the sample.--L. CIIET-ROS. 

DESER~IINATIOS CHICORY GROUSD COFFEE.--RI. OF IS 
Prunier suggests the following method : Two grms. are 
weighed out  and separated from the finer powder by sifting 
through fine silk. This powder which, a s  microscopic ex- 
amination proves, is composed entirely of pure coffee, is  
set aside. -That which remains on the kieveAis macerated 
with a few grms. of water in a test glass. After Some 

it is  thrownupon a piece of cloth stretched out and 
crushed with the fingers. The grains of coffee resist the 
pressure, w h ~ l s t  those of chicory, reduced to a paste by 
s o a k ~ n gIn water, penetrate into the cloth and adhere to it. , , 

O n  dlying the cloth it is  easy to detach the coffee, which, 
after dessication at IOO" and addition of the fine powder 
separated at first, gives the weight of pure coffee. T h e  chi- 
cory i s  calculated a s  loss. 


