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tufty balls, resembling cumulous clouds. These white I the sl?ot T h e  first sketch was made when the red spot's 
heads are invariably bent or turned, as  if slightly clo~tblecl following end was in transit ; the  three others when the 

under, to\va:d the south, acd  are generallS- or ' 

wholly imbedded in the inner edge of the south pcrtioo 1 
of tlie equatorial band. These heads soon becoil-e isola- 
lated into a regular white spot, the train gradually fading 1 
out. All the objects in the ecjuatorial zone move with a 
very great velocity in the direction of rotation, invariably ~ 
n a contrary ciirection to that pursueti by the slowly 
moving red spot, which is really the only object ~ l i a t  has 
a backward lnotion on the planet. Indeed it \ ~ o u l d  liot 
be a bad comparison Lvere \X7e to  ConlPare the red sI)ot 
to a mighty city built on the shore ot a vast and s\viftiy 
flowing river, which is colistantly being filled wit11 clrift, 
and an occasional glistening illass of ice, tearing its way 
past the city with a velocity of not less than six thousand 

1 

miles a clay. 111 such a cornparison the city \voulcl need 
be as  great in area as  three-fourths that of our entire 
earth, and the river fully sixteen thousa~itl miles in 
breadth ! 

One of these swiftly moving bright spots was observed 
on Nov. 18th (Fig. I) .  It had probably eslsted some 
few days before that  date, but bacl weatiier hat1 pre- 
vented observations of the planet. 

A s  it passed very close to the red spot that object 
afforded a capital means of illustrating its rilotion. 

On the 18th it was situated on a rnericlian x\-ith a part 
of the red spot about its length receding the follow- 
ing end. 

1 
This spot was bright with the h in ter  train following 

in its wake. On the 20th it n.as near llie preceding end 
of the red spot (Fig. z), and had isolated itself more 
from its  train, being partially iInbedtled in tile in l le r  edge 
of t h e  south band. On the zzd it had left the red spot -. -... - -

fsr  behind (Fig. 3), and was smaller and paler, appar- ! 
ently the sizc: of satellite I, then near i l~g transit. By the 
z3d it had advanced still further (Fig. 4), and was near- 
ing the west limb when the red spot was central in transit. I 
I t  was s~ualler and appeared to \-ary In brightness. 

Batl weather since the 23d has prevented any further 1 
observations of this remarkable object. i 

T h e  pen and ink drawings show the rapid progress of 1 

"pot \\'as central. T o  save space the sketches only show 
great ec~uatorial  band and the red 

E .  E. BARNARD. 

Snihr i i lc ,  T'eni~. ,S o r .  29. 
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THE NOVEMBER LEONIDS, I 680. 
HP EDITINF.S.A\VYER. 

rl1 the years and 1849, at r\;ol,elnber I r - I  

meteors \Yere recorded in consiclerable numbers, 
doubtless representing the perihelion passage of a m i n o r  
cluster of meteors in the cometary-lneteor 

both in E~~~~~~ ~ ~ ~ were ~ ia n d  these meteors ~ 
foul,d to be uuusLlallp llulnerous from the I I t h  to the 15 th  
of November, and the earth probably encountered the 

obtained on th-e 11th anti 12th ; but the indica-
tions, at  these early dates, were that a large number of 
shooting stars \vouicl be recorded on the 13-14th, ant1 as  
observed elsewhere such proved to be the case. A t  
Ca~ubridgeport on the r rth, during a two hours watch, 
froill 1411. 30". to 16h. 30m., 14 rneteors were recorded, 
of which 6 were Leonids. On the 1zt11, during an hours 
\vatch only, from 1 6 x h .  to 1 7 x h . ,  in a sky more than 
half overcast, 6 others were noted, equal to at  least I 5 
Leonicls per hour for one observer in a clear sky. A t  the 
I-Iaverford College Observator~~,  Penn., Mr. Isaac Sharples, 
assisted by three other observers, recorded 52 meteors in 
about an  hours watch on the 13th from 3h. 3om. to 4h. 
zom., of wliich zS were Leonids. Mr. Sharples says, 
that a t  the end of the watch, when the sky become over- 
cast, rneteors \ \ w e  filling at  the rate of two a minute 
and promised much. 

From TIT. F. Dunning, Esq., F. R. A. S.,we learn tha t  
the weather was generallv u~ifavorable for observing 
)1lr )<,j->'!: .n','i X t  rl><,rIl,53, 1 ~ 1 ; ~ ~E I I ~ ~  l h r " ~ ~ ~ ~ \ ~ : ~ l l ~ ) ~ l  lhg 
!)5cl\ '  Nli~!'j CLS l.:r~ r(l<tl i l l  l l l i j  c ' c  l l l l l r~  ha\'t2 :I j;)€c'a1 

. ;,:LIc. l)ci,>q, s l i ~ : ~ r ( !I 11.:IS !131!n,t l i r  311ily <,ties o I ) ~ ~ i n e ( l  
c~LI.:I>,;  (!?LC, c I: \,,.llicll11li 1 . t ~I \ ; ( I  jiio\j,er is !I\ plqy.~ ! i c  
. I 1 r 1 , I IS e r r  s nllmrr~911j thisX I  
epoch, wen lay  expect a return of the Leonids as  a minor 
shower during the nest two years. 

Cambridgepor~.,Dec, ;, 1880. 

L E T T E R S  T O  T H E  EDITOR.  
[Thi.E i f i t n i  dues mi hutit  ?~iiiz.sci' ~.i~s/oitsihic YO,.o/iiiiniis C.Q , .L .SSP~

6'h<.s ~ n r ~ ~ e . s ~ u ~ u ? c t ~ t " .  o f n ~ t u t z j ~ n z o ~ a.\> i u ~ i c c c d t ' ~ ~ ~ t ~  r o ~ i i z i i ~ r ~ x i - 
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T H E  1VHITE SPOT ON J U P I T E R .  

7b /hc E I ~ ' ~ / ~ ~ . I ~ / S C I E S C E :  
The  white spot seen passing the great red spot on 

November IS,  20, etc., and situated on the inner edge of 
the south equatorial band, was observed again on 
December 2,  the first night for observing since Novem- 
ber 23. T h e  white spot was in mid-transit some time 
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before the recl spot had begun to  appear a t  the ebst 
limb. I t  has kept up its rapid motion with probably r:o 
particular change in appearance. 

From the observed transits of November 22 and I>e- 
cember 2, its rotation period is gh. 5om. 19.4s. I t  
gains 5 m. 18 s ,  on the red spot at  each rotation, or 12  
m. 48 s ,  per day. Should this spot continue permanent 
for one month longer it will have made the circuit of 
Jupiter and  again be seen passing the grekt red on 
the night of January 4. On that night the white and red 
spots will transit together a t  11 h. 39 111. 

E. E.BARNARD. 
NASHVILLE,  TENN. ,  Dece~/zBer 6. 

T o  the Editor of SCIESCE: 
L~~~night I vie,;qed comet ,  and found that the 

~~~~~~~i~ computed &lr. u p t o n ,  of the ~~~~l observ- 
story, washingcon, answered quite ckosely, and was from 
note book as  follo\vs : 

SWIFT'S COIIKT. 

Northfield, hIinn., Mean Time, 1ol.1. 52m. 
R .  A. 311. 32111. 

Dzc. 51 '  28'. 


T h e  Comet was well seen, having about the brightness 
of a seventh magnitude star. O L I ~clock refractor, of ap- 
erture of 8% liches, was used with power of 50. 

Latitude of Observatory, 14' 27' 40.77". Longitude 
from Washington, 1h. 4m. 23.0""., which has been re-
cently determined telegraphically by aid officers of the 
Coast Survey. Respectfully yours, 

liTar.iV. 
NORTHITELD,MINX.,Uec. 2, 1880. 

l Z s ~ ~ o ~ o ~ ~ c . k ~ ,S1~hronax~a. - - (Appros imate lycom-
puted for Washington, U. C., December 13, 1880) : 

H. 31. 5. 

Sidereal tirlie of hIean Noon ............. 17 31 2 

Equation of time ........................ 5 14 

mean noon fulZuwz'llg apparent time. 
T h e  Moon's phases for the mouth are : 

D. 11. 31. 	 1). H. 31. 

New Moon ............ I q 48 ' First Quarter ......... 

F ~ I I  s2 L a ~ tQuarter.........
hloon .............. 2a 

New hfoon ............. 30 20 48 


W e  have the somewhat unusual occurrence of two 
new moons in the month, and both of them cause partial 
eclipses of the sun. T h e  eclipse of the first was i111,isible 
in the United States ; that on the morning of the thirty- 
first is partially visible. T h e  sun rises eclipscd and re- 
mains so until a little after nine o'clock, nearly three- 
quarters of its disk being covered at  the time of' greatest 
obscuration. In addition to these solar eclipses t11ei.e 
w ~ l l  be a total eclipse of ' the moon December 15-16, invi- 
sible in the United States, but visible in Central Asia. 

Mercury  may be seen during the week rising about an 
hour before the sun, and 5' farther north. 

Ve'enz~s now crosses the meridian nearly three hours 
after the sun, and is steadily growing br~gl-iter as  she 
approaches the earth. 

M a r s  has reached a sufficiently great distance from 
the sun to be readily seen about an hour bzfore sunrise 
close to the eastern horizon. It 1s 2" farther north than 
the sun, and is eas~ly  recognized by its red color, i l k s  
and Mercury are 111 conjunction on the 23d. 

Ju$z'ter and SzZurn have changed but 11ttle thelr re- 
l a t~ve  positions, Saturn crossing the mer id~an a6 711. 
53m., a few minutes after j up~ te r .  The br1111;nt mark-
ings upon Jupiter's belt ha \ e  oeen attracting un~vrrsa l  
attention. 

Umnus,  crossing the meridian about 5 o'clock in the 
morning, is in R. A. I I ~ .Im. 26s. decl. + 7 26.2'. 

~ 

N@tzs~ze rises about mid~i ight  and reaches the meri- 

dian a t  g o'cloclc, at  an altitude of 48'. 


T h e  Great Nebula in Orion situated around the small 

quadruple s tar  0 Orionis (the central one of three stars 

which form Orion's sword-hilt) will be found of great 

interest to all possessing good telescopes. I t  rises a t  6 

P. M., and is just visible as  a nebulous mass to the 

naked eye. 


In a communication to the 	Colorado Academy of Sci-
prof .  G~~~~~ ~ ~ ~ i ~ l and ~ ~ ,of the U,  S. coast  ~


Geodetic Survey, has placed upon record the somewhat 

unusual occurrence of a nal;ed eye observation of one of 

Jupiter's satellites. The  station \\.as Monticello, over- 

looking the Sacra~liento Valley, 3,125 feet above the sea 

level. Jupiter, a t  a11 e l ca t ion  of So, was  slowly rising 

through a sn.olcp atmosphere, without the leasr ra.dia- 

t i ~ n .  T h e  third satellite was noticed first by Prof. 

Davidson, below the disk and somewhat to the left, and 

was readily seen bji four other persons, when attention 

was called to the phenomenon. Its positiou was af'ter-

wards confirnlecl by the aid of a field-glass. T h e  satel- 

lite remained visible for about twenty minutes, and was  

finally rendered invisible by the moonlight. On subse- 

quent nights with much clearer sky and no moon, no satel- 

lltes coulrl be made out with certainty by the unassisted 


There is a very ~ngenius  instrument in use at  the 

Green\~ichObservatory to record automatically the dura- 

ti", of sunshine through the day. I t  consists of a glass 

globe hung mithin a l~ernispl~erical 
cup of slightly greater 

diameter. This cup is I~necl ~ v i t h  a strip of paper covered 

with stencil ink. Whlle the sun is shining, the globe, 

which is entirely exposed upon the roof, acts as  a burn- 

iug glass, and causes a continuous line to be made upon 

the paper. This line will be broken, ho\~,ever, as  often a s  

the sun's light is obscured by clouds, and thus a deter- 

mination of the a ~ n o u n t  of sunshine for the day will be  

obtained. 

M.hIariin is engaged in polishing the object glacs of 


the large refracting telescope now building at  the Paris 

Observatory. T h e  diameter of this exceptional lens is 

73 centimetres, and its weight zoo kilograms. T h e  qual- 

ity of the glass having proved defective, it has already
broken twice, and the oyeration is now being made on -
the third casting. - ~ a t b c .  


W e  learn that  Prof. Bell, together w ~ t h  
from ATatzt~-~ 

hl .  Janssen has been making some experiments a t  Rleu- 

don, upon the application of the photophone to the stucly 

of sounds which occur on the sun's surface. " A solar 

image 0.65111, in diameter" was explored with the selen- 

ium cylintler, hut no \,cry marked results were obtained. 


Schmidt calls the attention of observers to a sharp 

black spot in the norihern part of Jupiter's belt, which 

gives a time of rotation=gh. 55m., while the heavy white 

c1ol:cIs in the n~iddle  of the belt give 911. 5om. 


W. C. W. 

T&'ASHIKGTOY, D. C.,December 8, 1880. 


X new optical inilk test has been invented by LIessrs. 

Mittelstrap, hlagdeburg. A given quantity of milk, and 

also of water is examiued by looki~lg through different 

thicknesses until opacity is leached. The vessel holding 

the liquid has a glass bottom, and in its cover a vertical 

graduated tube in a slide, with glass closing its lower end. 

Light is thrown up f r  ,m I--low by means of an oblique 

mirror, or fro111 a direct source. The t ~ b e  (~hrough which 

one looks) is nloved in the slide until the light disappears, 

and at t h ~ s  point the scale is read off. Professor Maercker 

has made experiments with this apparatus, and states it to 

be very accurate ; the greatest difference between the deter- 

mination of fat in milk, with it, and by chemical analysis, 

being ail average of 0.1 per cent. The usefulness of the 

i~lstruinentapplies only to fresh milk, and for skim-milk a 

special tube is prepared. 



