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be pasted upon the slide, instead of the disk of varnish, 
to serve as  a dark background. A cell ring is then ap- 
plied around the edge of the disk, and the object is fast- 
ened in the crntre of the cell by means of mucilage or 
glue. This done, the cover is placed upon the ring and 
cemented down as described above.--(Cont$e;zcIizt;it of 
-Mic?-osco$icnl 7't.c~~~olo~y.) 


. .  --

T H E  D E A R B O R N  OBSERVATORY.  

T h e  annual report of the Board of Directors of tile 
Chicago Astronolllical Society, together with the report 
of the Director of the Dearborn Observatory, dated AIay, 
1881, is now published. 

T h e  first report is brief, and states that the Society has 
entered into a contract with the city of Chicago for fur- 
nishing standard time to the  City Hall. In order that  
this contract Inay be more salisfactol.iip fulfilled, the 
Directors of the Society have ordered from LIessrs. 
Howard & Co., of Boston, two new clocks, which \\,ill 
cost ahout SLOZJO. T h e  cost of running wires and other 
ecluipments has been $574 

T h e  friends of the Society have contributed the funds 
required to meet the immediate wants of the Observatory, 
but  the Socie"y reiterate the often-repeated for a per-
manent endowment, which will not only enable it to con- 
tinue its present course of action, but to enlarge its 
sphere of astronomical work and talte an honorable place 
among the prominent astronomical Observatorits of 
Europe and i-lmerica. T h e  Directors express a hope 
that the time has arrived when the public-spirited citi-
zens of Chicago \\-ill contribute the amount to acco~n-
plish this object, and we lleartily trust that the confi-
dence ex!-'res5ed ill this respect lnay receive a pronlpt
confirmation. The Dearborn Observatory is built and 
eclUipped lvitll olle of the finest equatorials ill the United 
States;  the cluestion of endo\vment is therefore one which 
calls for iinmediate action. 

In the second report Professsr G. H .  Hough states the 
nature ancl amount of the astrono~nical \vork carried on 
a t  the Dearborn Observatory during the past year by 
himself and Messrs. Elias Colbert and S.W. Burnham. 

T h e  planet Jupiter has received ihe attention of a large 
number of astronomers during the past two years, espe- 
cially of amateurs, and much writing of a miscellaneous 
character has appeared on the subject. A s  the proper 
study of markings and spots on celestial objects require 
the use of a telescope of great optical power, combined 
with good definition, the follotving report of observations 
on the planet Jupiter, made with the Dearborn equa- 
torial, which possesses these conditions, will be read \\,it11 
interest, especially as they do not confirin many observa- 
tions made under less favorable circumstances. 

T h e  planet Jupiter n.as made a special study during 
the past year. T h e  first observation was secured on May 
6, 1880, and the last on January 30, 1881. During this 
periocl the ~rarious spots ancl rnarliings on his disc were 
subjected to rnicroineter measurements vvhenever pmc- 
ticable. It isreadily apparent to any one who has exarn- 
ined conteniporaneous drawings or sketches made by 
different observers and telescopes, that  they are gener-
ally unreliable, unless based on micrometer measurement, 
and frequently give' rise to erroneous deductions with 
regard to the phenomena in question. JVe believe the 
time has pxssecl \\.hen mere estimations or sketches are 
of value in any department of practical Astronomy, 
Jupiter presents such a variety of phenomena on his disc, 
a t  different times, that  it has been accepted a s  an estab-
lished fact tha t  his surface is subject to sudden and rapid 
changes, which may be accomplisl~ec1 in a few clays or 
even a few hours. 

T h e  observations made at  the Demborn Observatory 
during the past two years does not confirm this statement. 
On the contrary, all minor changes in the markings or 

- -

spots have been slow and gradual, such as  might be pro- 
duced by the operation of measurable mechanical forces. 
In fact, the principal features have been permanent, no 
material change being detected by micrometer measdre- 
ment. 

The  follo~ving is a summary of the observations on 
Jupiter : 

GREAT R E l )  SPOT. 

Longitude, 37 ni5:ts. . . . . . . . . . . . 563 measures. 

Latl tude, IZ  . . . . . . . . . . ., . , 


Length, 23 " . . . . . . . ., . . . .  , , , 2; :: 

Breadth, I3 " . . . . . . . . .  . 32 " 


of maj. 5 " . . . . . . . . . . .  16 
 M 

,.I otal. .  . . . . . . . . . . . . . . . . . . . . . . . .709 
 " 

C Q U A T O R I A I .  BELT.  

Obsel.red oI1 26 
position of tile Edge . . . . . .  . . 87 measures. 
Latitude " . . . . . .  . ,  . . .  . , , ,  , , ,  34 :: 
lVidt1' of the Be l t . .  . . . .  , . . , . . . . . . . . . . . . . . .--

53 

Total,, , , , , , , , , , , , , , , , , , ,,, , , , , , , , , , , , , , , , , , 171 ,, 

EQUATORI;II. II 'IIITE SPOTS. 

Observed on 18 nights-
Longitude..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .240 measures. 
Idatiiude.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I; 

T ~ t a l . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .255 " 


I'OL.\I< SPO'TS. 

Observed on 22 nights-
Longitude.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .144 measures. 
La~ i tude . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 " 

Total . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .184 " 

Being a total of 1,379 lllicrOmeter measurements. 

From the micrometer measurements for longitude of 
spots, the ecjuatorial diameter of the planet is deduced on 
50 different nights, and from the latitude measures, the 
polar diameter on 13  nights. 

The  following tleductio~ls have been dra\vn from these 
observat~ons. 

ROTATION O F  JUPITER.  

The  period of the planet's rotation, a s  obtained by dif- 
ferent observers, has varied betnreen 9'' 49"' and 9" 56"'. 
T h e  observations made on the great red spot during the 
opposition of 1879, gave for the rotation period about 
9'' 55"' 34" being 8 seconds greater than the previously 
accepted value. 

T h e  discussion of our longitutle measures on the great 
red spot, made from September 25, 1879, to January 27, 
1881, comprising a period of 490 days, gives for the mean 
value 9" 55"' 35,2', 

When the individual obser\~ations are compared, how- 
ever, with this value, there is found to be a well marked 
maximum clisplacement of the center of the spot amount- 
ing to 1".4 of arc, indicating that the center gradually 
oscillated to this extent in longitude, corresponding to 
an actual displacement on the surface of Jupiter 3,200 
miles. 

T h e  observations are all well represented by making 
the rotation period depend on some function of the 
time. 

T h e  period 9'' 55"' 33.2' t 0.18' J t satisfies all the  
ol~servations wit11 a mean maximum error of 0".5 of arc. 
In which the zero epoch is September 25, 1879, and i is 
the number of days after that date. 

formula gives for the rotation at  the date January 
27, 1881, 9'' 55"' 37.2', agreeing essentially with the value 
tleduced clirectly from the observations made during the 
tlvo months previous to that clate. 

T h e  rotation period derived froin the observation of 
polar spots was as  follows ; 
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I interval Be- 1 I , o n ~ i - 1 tween I 
t ude ,  Extse,,,F Ob-, Rotation. 

scrvations. 1 
-~1 . - - -~.- ~-

\17hite Spot .........1 - - f I o " . 4 6  3'. 00"' a nlq? th \ .  ; 0'' j5", 30 3' 

iVhite " ......... - - 1 1 ' ~ , 6 1  -IL I ,,.o~
'' White :: ........ -11".6r 2;:; 33 6" 

Elack ......... , ~ I G ~ ~ . 4 "j OllocII1 a " 


Black " .........I -I- gU.7o 2'' 2z1" I " ' :A,:: 

I f a ' ........ ....... 


T h e  latitude is silnply the measurzd distance north or 
south of the Jovian equator, reduced to the mean dis-
tance of the planet from the earth. T h e  zero of longitude 
is the center of the great red spot. 

T h e  white spots were egg-shaped, about I" of arc iu 
length, and were only vislble under favorable a t n ~ o -
spheric cond~tions.  

T h e  rotation period derived from the small spots indi- 
cates an  avzrage displacement during two months of 
2" of arc, or 4,600miles, or an  average clr~ft iu longitude 
of nearly 3miles per hour. 

RO'I'ATION FROX E Q U A T O R I A L  SPOTS. 

From July 8 to October I, 1880,comprising a period of 
85 days, the longitude of a w h ~ t e  spot, between the 
equatorial belts, in latitude 2".3,was observed on lo 
nights. T h e  rotation, as  deduced from tliis spot, \?;as 
9'' 501" 00.56~, representing all the obsel.vatiol~s ~\,ithin 
0".3of arc, showing that the motion, so far as  we know, 
was absolutely unlform. From October 28, 1880, to 
January 3O, 18~1, during a period of 94 clays, another 
white spot, in latitude 2".8,and differing 20 deg. in 
longitude from the first, was observed on 8 nights. 

T h e  rotation was 9'' 50"' 09'.8, with uniform motion. 
If the great red spot is supposed fixed, then the mean 

drift of the equatorial spots would be about 270miles 
Per hour in the directioll of the planet's rotatio11, or the 
spot made a c o n l ~ l e t erevolutioli the plallet 
about 42 days. 

T h e  approximate diameter of the  equatorial white 
spots was I".Zof arc, or 2,800miles. 

These obser\rations leave the true period of the rota- 
tion of Jupiter in a very unsettled condition. T h e  g ~ e a t  
red spot was frequently measured to ascertain whether 
it was subject to any marked change, in position, size or 
shape. 

T h e  folloi%ling are the mean results for the two opposi- 
tions of 1879 and 1880,reduced to tlie mean distance 
of the planet from the earth : 
.. -~ - ------ -- --.-

I 1879. N o  of O i l .  1880. s o .  of O b s  
- - . 

I 

~ e n g t h. . . . . . . . . . .  

Breadth. . . . . . . . . . .  10 

Latitude . . . . . . . . . .  

- ~~ -----~- .. ~ 

4: Re-computed with the constants of r8S . 
T h e  position of tlie major axis of the spot was 

measured as  follows, the number indicating the inclina- 
tion of the axis of Jupiter's equator as  compared with 
Marth's ephemeris. 

1880, July a7 + 20.3 

" Aug. 6 .+ z3.5 

" S e p t .  4 + z3.g 

" Dec. 3 + 2 O . 2  


1881, Jail. 17- o".8. Definition poor. 
These numbers indicate a remarkable degree of per-

Inanency with regard to the size, shape and position of 
the spot, during the two oppositions. Our observations 
do not warrant the assumption of any considerable 
change since September 25, 1879. 

T h e  actual size of the object, a s  seen with our teles- 
cope, was a s  follows : 

Length, 29,600miles, 
Breadth, 8,300 " 

T h e  srllaller telescopes make the approximate length 
considerably less than the real value. 

POL:li< 1:ELTS. 

During the opposition of 1880the polar helts were not 
as sharply defined as dcring 1879,with the exception of 
Nos. 2 and 3,the latter of which became very conspicu- 
ous. During the month of June, when the planet was a t  
about mean distance, no trace of polar markings could 
be seen. And  it was  not until July 4, when the distance 
\\.as 0.948,that the belts 2 and 3 were barely visible. 
RIarltings on the southern hemisphere were first seen on 
July 24,when the distance of the planet from the earth 
was 0.888. 

T h e  latitude of 2 and 3was as  follows : 
1879. 1880. 

S o .  2, + q.78 + 9 .75 
3'0.3 ,  + 5 . 9 8  + 5 .S9 

E( )UATORIAL BELT. 

T h e  great  equatorial belt remained without any 
material change in size or position, as  the following 
measurements will show : 

187'9. 1880. 
1,atitude N. Edge, -I- z'.sg + 2' .35 
'lTridth........... 6'.77 7'.04 

During both years the position of the north-edge was 
parallel to Jupiter's equator, as  given in Marth's ephe- 
meris. 

PHENOXIENA. 

When a satellite crosses the disc of the planet it usually 
disappears in our telescope, when one-fourth to one-third 
across the disk, and reappears at an  equal distance from 

limb, pro\,ing that center of  tiie disc is 
more lulliinous the Satellite. 

I,, the case of the first satellite, it is sometimes seen to  
trallsit as a grayish spot, and remains visible \-,,llell the 
middle of the disc ; such a phenonlenon was obser\red 011 

December 10,1880. 
011July  3, 1880, the second satellite durilig transit 

passed almost directly over the center of the great red 
spot, it appeared selisibly as  bright as  rvhen off the 
disc. 

0, il;ovenlber I, 18~o,I llad the fortuue to lvit-
ness the transit of the shadow o f t h e  second satellite over 
the center of the red spot, and, a t  the saille time, the  
transit of the shadow oi the first satellite over the disc 
of the 

'l'he shaclow of the satellite, when fully projected on 
the red spot, was disti~lctly visible, but not quite as  blaclc 
as the shatloir on the disc. proving that the red spot, 
although much less luniinous than the disc, was yet 
niuch more luminous than the shadow. 

T H E O R Y  O F  J U P I T E R .  

'The generally accepted theory is, that the planet Jupi- 
ter is surrountled by a dense atmosphel-e, that the belts 
are the solid porrious of the planet, and that the mlnor 
spots are clouds floating ill the atmospilere. I t  is diffi- 
cult, if impossiule, to reconcile the linown 
,it11 any theory yet proposed. But whether there are 
a suffic~ent number of \yell determined facts to form a 
better one, is doubtful. 

Accurate observations are  ~leeded on the markings 
seen at  different times on his disc ; not sketches and gen- 
eral statements, hut suitable micrometer measurements, 
from which lllay be deduced the motions and changes 
takiug place on the surface. And until this method is 
pursued there is but little hope of solving the problem of 
his physical constitution. 

I t  has o c c u ~ . ~ e d  me, however, that  the known phe- to 
nomena might be explained in the following hypothesis, 
viz: the surface of the planet is covered with a liquid 
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C O M E T  (6) 1881. 

T h e  folio~ving observations of the Great Comet of 1881, 
made a t  Australian Observatories, have been kindly 
furnished for publication by Professor W m .  Harltness, 
U. S. N., to they were communicatec~by Mr. 
Todd, Superintendent of the Adelaide Observatory. 
, -

D.ATE R A. Dec ,  S o u t h  Station. 3: Of Comparison. 
1- -

semi-incandescent mass ; that  the belts, the great red 
spot and other dark markings, are composed of matter 
of lower temperature. ~h~ egg-shaped, polnr 
spots are openings in the semi-fluid crust. This hypo- 
thesis xvould account for the slow and gradual changes 
occurring on the surface, which does not seem reason- 
able on the  simple atmospheric theory. 

overthe liquid surface i s  an  atmosphere ill which is 
formed the equatorial white spots which are of the nature 
of cloud. 

In conclusion the director expresses what \17e can well 
believe to be his sincere regrets a t  the loss of the valuable 

h .  m . h ,
""' - -

m. S. 

j8 - 35 30 - n ' indsor - - - '  "A' C.services of Mr. S. SV. Burnham, who has accepted a "?'
position in the Washburne Obser\~atory, a t  ;Cladison, \Tiis. >g - 3 j  14 - illelbourne. Lacallle r68j , c  23, - - 4 - 1 :25>--- 4 59 46. 34 73 30. Sydney .... ...-............
During the past year as heretofore' .................
26, I7 16,62 31 4o q4,g hIelbourne., cuse of the great equatorial for double-star observations, 

L~ 27, 19 ZO j I 3.07 32 37 2. \Viudsor. .. Lacaille 1785 
"and reported the discovery since May, 1880, of about 23, 8 0 5  r z j .  ;z 2 2  7. ~ d e l a i d e  .. Co1umh;e 

2 8 ,  18 0 5 f 35.67 32 3 48. E. &. C. 1 5 ~ 4''fifty new clouble-stars, all of \vhich were measured at  " 

'' 29> j 395 1 48.j2 31 42 42. 161j
1; , , 39 , A . ;:least three times. About one-half of t11~ uumber are 1 ~ 6 ~  

zr.8 30 51close double, not exceeding 1".5 in distance. Ar~lollg the  30>1 2 2. 


., 30, l i  3 i ;  26,12 .................
3o jo 4g, 
"
,, 161jmore prominent stars are g persei, 5 persei, i i  pegasi, y 

foracis and 60 arietis. H e  also made about 600 measures 
30 o I .  .................
31, 7 8 j 2 j4.6" 31, rS z3 ; 1 2 . ~ 829 34 14. Rlelbouri~e. ,  3 ................. 


June r ,  5 z j 5  3 26.2629 6 40. " ................. 

"on previously-known double-stars. Adelaide ..I29 2 j8. TT7ashlngton 2173 6 48 5 3 32.8I ,  I
- " 3, 6 4 5  4 -37.6 26 j r  36, hIelhourne. 
" 

................. 

6j ,  10-- 2 4  5 - Adelaide .................. 


8 39. i. RigelDR. COI'ELAND 1:and Mr. Dreyer have been con~pelled to 
title of D i u r i z i r r ,  as it appears that I
6 11 38.4 11
r z ,

12, 18 " r .  Orionis6change the o 5 r z  r3.4 25  21.name was 

.. 

appropriated by some ash-oloTicnZ serial. I n  future, then, -. 

Uymzin, the astronomical serial, will bear the title C U ~ ~ Y - o ~ , h ,  m. s. 
~ Z ~ C Z L S .  TVindsor...., a .  33 36 29 :., Long. 10 3 21.8 E . o f , p e n \ v i c h .  

Sydney ....rL't 3; j r  4' ' 10 4 50.8 
~ Ie lLourne .  " 37 40 j3 " " g 39 54.8 ::IT is rumored that Prof. Huxley mill be asked to allow r\dclaide... 31 5 j  31 i' 21.3L i  

his name to be entered for the Linacre professor of physi- 

ology vacant by the death of Prof. Rolleston. Aug. 9,  1881.
W A S H I N G ~ O N ,  SV. C. W. 

-- ...... -- --. - --- ----.. . --PA.. 

METEOROLOGICAL R E P O l I T  F O R  N E W  YORK CITY F O R  THE W E E K  E N D I N G  AUG. 6, 1881. 

Latitude 40° $5' 58" N.; Longitude 73' 57' 58" SV.; height of instruments above the ground, 53 feet ; above the sea, 97 
feet ; by self-recording instruments. 

B A R O J I E T E R .  T H E R h I O i l I E T E R S .I 
n r s ~ sFOR 

hIASIhISlh1. 
I 311NIhlL7hI, 
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1A N D  
Reduced Reduced 1 1 

I 1 I IReduced 1 T ime ,  
, :;&,
 Time. Time.  I l l s u n ,  to 

1
Freezing. Freezing. Freezing. , Bulb .  B ~ d b .  B d b  Bulb.

_ _ I  -Ip'-
- _ I --__ -.___ -

1

_ 

a. n1.tIg a .  nl. -0.044 g p. m. 67.6 66.; 4 p . m  69 1 2 p . m .  63 63 r a . m .  123.' r a . m .30,164Sunday, 31.. 30.094 ::
0 3  g p 1 .  7 .  68 140.3 . c  3 . 0_ I O ~ ~ ,  3 P.in]
4 p 

j j a .  m.  a I 0 ,

6 r . ln.1 

0 j_ 1 : : 
75 

. 

:7;:
6~ 

30 .08  9 a .  I .  6 6 p. in. 7 . 0  7 . 0  8 70 4 1 .d a 
Ivednesday, 

m 2 a z a 1 ,y 2.. I 

- ~
2997j  3o.006 7 a .  m z i g j z  4 1,. 111. 76.6 71.0 8 j  4 p. l n  7 p. r n  6; 6 a .  m 141 .3 
1z 9 . i ;  6 g . . 4 '9. 3 8 . 7  7 . 0  9 4 p.  m.1 79 4 p. 1n.1 70 5 a. m.)  14'2.Thursday,  4.. j a .  m. 

g a. m.i 29.898 i' p. "1. 82.3 7j .5  91 73 z p. 111. 7 j  j a. m.)  73 j a . m .  141. 
7 a . m .  29.804 7 p . m .  83.0 76.3 91 I :E::::Friday, 5.. 29.930 29.976 

1 I p ~ r .  78 1 2  p . m .  73 i z p . m  13g.a t , 6 . 1  , 8 6 4  2 . 9  i a  

Dry. JVe t. 
nIean for the week .................................... ................77.2 degrees ............72.0 degrees. 
LIaxilnnm for the week a t  9 am., July 31st ................. 30,164 " pm.. 6th gr. " a t  2 pm 6th, 80. " 

Rliniinum ................. " I am.  31st 63. " a t  r am grst, 63. " 
~ ~..............................................g e ,160 " ! Range " " .........28. I' ............. 17.
~ " 

-PA-

I I 
I 

W I N D .  H I - G R O 1 J E T E R .  CLOUDS.  R A I N  A N D  SNOW.  J 

DIRECTION. 
JULY 

I I i D  

....... 


.......... ....... o 


Distance traveled during the week. ....................... 74; miles. Total amount of water for the week ............................ .IO incll.
1 
.............................................
~~~i~~~ force 5% lbs. 

DANIEL D R A P E R ,  Ph. I). 

Director Meteorological Observatory of the Department of Public Parks, New York. 


