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become a part of the Neptunian ring. Conceive the 
sphere a t  rest ; let sorne unknown law cause it to rotate, 
with constantly accelerating velocity, until finally ecluato- 
rial atoms are moving so fast that  tangental force just 
counteracts gravity. The  particles will be balanced and 
\vithout weight. Increase rotation, and the atoms will 
niove on a tangent instead of the surface of the sphere. 

Rut they had to move 50,000 miles before it could be 
determined whether they were traversing the periphery 
or tangent, and over 50,000 more miles in orcler to attain 
an  elevation of two miles! T o  do this the maximum 
force was required, as it alone \iTas able to project matter 
to the tangeat. 

Nothing in nature can exceed the feebleness of this 
maximum taugental force. A11 atom on the equator re-
quired 8h. 5 4 m  to traverse 107,000 miles, and then i twas  
not quite t\vo miles further from the centre. Yet this 
gentle force cast off a ring whose mass vrns 102 sextiilion 
tons, if the 'Iypolhesis is true. 

No theory ever advocated concerning the development 
of the planets has so little in its favor as  that of ring de- 
tachment. Below is a table showing the increase of dis- 
tance of equatorial atoms from the centre of the sphere 
after having traversed different arcs from the point where 
they became balanced between the opposing forces, cen- 
tripetal and tangental. 

he first columll gives the arcs, the second their length 
in miles, and the third shows the gain in distance from 
the centre of the nebula, after reaching the extremity of 
arcs, providing the matter touched the tangents. 

- -- ~~-
I 

AN(s. 1 Length in lIile,, ' oE;:;f$;n
hlilei. 

-- I 

- - I -
S ...................................1 ir7,82.$ 1 7 . r u  


10 ................................... I ~ ( , ~ S O  I 2,78 

Tj ................................... 202,170 , 7 ,  

2 5  ...................................' 336,950 1 '". 

I' ................................... 808,671 117. 


rot .................................... 8,086,jro 11,759. 

.o.................................... 48,jz0,266 417,061. 


But no atom could rise above the periphery, for the 
entire periphery itself would rise. Thus, let a particle 
become subject to tangental force ancl fly along a tangent. 
Let the  force be enormous, sufficient to hurl equatorial 
matter along a tangent of l Q  or 48,520,666 miles, arid it 
will then be 417.061 miles more distant from the centre. 
T h e  next atoll1 behind would follow and all others on the 
same line around the sphere. The nest ipner particle 
would become elevated, and the next until the space 
417,061 miles filled with gas, the result of tlie process 
being that the equatorial diameter of the nebula in-
creased 834.122 miles. But this diminished rotation 
allowed gravity to regain clomiuion and bring down the 
protuberance to a level as  before. This niutatioi? must 
obtain inall rotatllig masses so long as  they remain gas  
or liquid, the areolar velocity being a constant. During 
the ascent and fi l l  of the equatorial matter it is seen that 
no particle wandered away, but every one returneci at  the 
command of gravity. When a mass solidifies its rotary 
velocity cannot accelerate, and since matter is unable to 
part from a fluid sphere it cannot possibly leave a solici. 
Hence no cosmical mass, whatexrer its size, clensitl- or 
rate of revolution, ever detached an atom by force gene- 
rateci by rotary motion. S u p p x e  tlie nebula received an 
impulse that imparted inconceivable velocity of re\rolu- 
tion, causingperipheral matter to rush on a tangent of zoo, 
flattelling the mass into the shape of a bi-convex ltns, 
then rotation lnust have almost ceased, when gravity 
reasserted mastery. Let one imagine himself to have 
heen piaced on the equ-itor of the nebula, assuming the 
gas  visible, wliich was not the case. An ordinary tree 
could then be s:en with a telescope a t  a distance of 
50.000 miles ! The top of a common terrestrial moun-

tain vvould have been in sight a t  a distance of more than 
~oo ,ooolniles ! T h e  observer would have found himself 
in the midst of a mighty plain, and would have been 
able to see mountains a hundred thousancl miles in every 
direction, so slight was the curvature. A t  a distance of 
I O  or 48,000,ooo miles the depression below a tangent 
was only 417,000 miles. The  diameter of the sun is 
852,000 miles ; therefore, if it were placed on the cir- 
cumference of the primeval sphere, its semi-diameter 
could be seen a t  that  enormous distance. Reverse 
nature's laws, makillg it possible that  tangental force 
can disrupt a revolving mass, then with the sphere's 
known rotation of 3.36 miles per second (admitting the 
I-Iy~othesis true) co111cl a ring have been abandoned ? 
Could the rotary motion even cause currents to flow from 
the latitudes to the equator, or even produce an equn- 
torial elevation in so vast a level capable of detection by 
some distant ~nicrometer?  We answer no, because 
Neptune, with the same velocity, lieeps on its orbit. W e  
fail to see why the theory of ring displacement was ever 
entertained, since no analogy in nature suggests it. 

NEW WIXDSOR A/y .  8 ,  1881.Om., 


IblICROSCOPICAL TECHNOLOGY. 
DR. CARL SZILER'S METIIODS. 

3IOUi iTING.  

Fo r  mounting, both resinous and aclueoLls solutions 
may be used, which each possess advantages over the 
other, and for this reason a controversy has been going 
on for some time, between eminent microsco~~ists.in, -, ~ 

regard to  the advantages of glycerine, on the one hand, 
representing the aqueous mounting media and balsam, 
on the other, representing the resinous class. The  truth 
is, that both shoulcl be used, as  occasion requires. 
Glycerine, or its ecjuivalents, shoultl be used when it is 
clesirecl to bring out delicate str iz,  lines, hair-like pro-
jections, such as  cilia on the epithelium of the respira- 
tory tract, processes of the ganglionic nerve cells, and 
so forth, and for clrlicatevegetable preparations. Balsam 
should be used when clearness and transparency of the 
object, and brilliancy as \\re11 a s  durability~of the stain- 
ing is desired. 

In order to clearly understanti this the student will do 
well to mount two preparations of the  same tissue, the 
one in balsam, or other resinous medium, and the other 
in glycerine or its equivalent, ancl then compare the re- 
sults. H e  will find that the one medium is better suited 
for a particular preparation than the other. 

Biilsnnz. Among all resinous substances Canada 
balsam is the best for mounting purposes, provided it has 
been properly prepared. T o  do this, take a clear sample 
of balsamand evaporate it in a water bath, to dryness, 
that is, until, when hot, all odor of turpentine has disap- 
peared, and, when cold, it is hard ancl brittle, like resin. 
This will take several days ; and great care should be 
exercised in keeping the water bath full of water, for as  
soon as  the temperature in the balsam is raised above 
212" F. it turns bro~vn,  and is then unfit for use. 

STThen thus evaporated the balsam is again heated in 
the water bath ancl enough of Scluibb's absolute alcohol 
is addecl to dissolve it and make the solution of the con- 
sistency of thin syrup. It is now allowed to cool and 
poured into a spirit lamp, the wick having been re-
moved, in which it is kept for use, the glass cap of the 
lamp protecting it froin dust ancl preventing the evallora- 
tion of the alcohol. If, after using for some time, the 
solution becolnes too thick, it should be warmed by 
placing the spirit lamp in warm water ancl adding to it 
solne wann absolute alcohol. If the alcohol used if1dis-
solving the balsam or in tliluting the solution is 
strong enough, a white precipitate will form, ~vhich  may 
be redissolveil by the application of heat, but will reap- 
pear when exposed to the air, in a thin layer oil t h e  
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slide, and the solution thus beconles useless for mount- 
ing. 

Having cleaned his and  co\,ers, and having his 
balsam solution prepared, the student may now proceed 
to mou~ l t  the objects in the follo\~~illg Place one ofnray : 
the staiced sections \nhich have been kept in alcchol in 
a small shallo\v dish containing some absolute alcohol, 
and allcwit to rernain there for scme rninutts, so a s  to 
remove all traces of water which may remaill in it from 
the staining fluid ancl which haye not been renlovctl i 
by the washing i n  the \veakcr alcohols, Thell flcat it 1 
on the surface of some oil of cloves, also contained a 
shallow glzss ~ ; . o r c e l ~ i ~  until it has become 1or dish, 
transparent, \\,hen it shcu]c[ be lemcved fronl the oil, 
spread out on a glass sllde and covered ~v i th  a thin cover 
glass which has been talten from the bottle filled 
alcohol and wiped dry mith a rag. 
is now ready to be exa~nilled under the microscope, ill 
order to see whether it ~vi ] ]  pal' to ~ ; . e r r n a ~ e ~ t l ~  
it in balsam. If found good the cover glass is carefully 
removecl and all sllpelfluous oil remailling on the sectioll 
and on the slide is taken up  \vith the edge of a piece of  
blotting paper, the object covtred w ~ t h  a drop of the bal- 
sanl solution, a fresh, c11.y ccver is placed upon it, taking 
care to  exclude any air bubbles, and pressure is made 
upon the cover to press out all superfluous balsam, 
order to  prevent the formation of air bubbles in the speci- 
men the covershould be held by the forceps, near the , 

edge, the opposite edge should be carefully placed into the 1 
balsam and the cover gradually lowered over the section 
until it lies flat upon it. If, after pressing the ccver 
down, it is found that the balsam does not extend to the 
edge of the cover all round, a small drop of balsam 
should be placed near the edge, a t  the point where the 
balsam under the cover joins the empty space, when it 
will run in by capilliary attraction. T h e  slide is then 
laid aside to  allo\v the balsam to  dry spontaneously, /
which \\rill take place in f?cm four to six weeks, or it may 
be in a drying tile temperature of which is 
not raised above 1300 F,,"hen it will be for finish- I 
illgin a much shorter time. An exce]lellt apparatus o f  
this kind is solcl by dealers i n  microscopical aplIliances, 
It consists of a box of copper movable trays, 
surroLlnc~edby another larger box, also of copper, so that  
a space remains between the two boxes, \\~hich, when the 
cvell is used, is filled with \\,ater through an at 
the A thermometer is inserted through ope,l-
ing, and a lamp is placed under outer box, \vhich 
raises the  temperature of the \vater up to an). desired de- 
gree, and n-arnls the air in the inner box. A 
current of is established through the  inner box by 
ventilators, both at  the t o p  and bottom, specimens
which have been double stailled with indigo shoulcl not 
be  exposed to either heat or sunlight, as  they facie 
under these circumstances. 

The  fact that the oil of cloves or o the~-  volatile oils 
which may be used in its stead shrink many of the niore 
delicate tissues, and the difficulty attending the  removal 
of large thin sections from olle solution t o  other, as 

,\\,ell as  the da~ lge r  of tearing while they are spreaci upoll 
the  slide, has led the author to discard the of ; 

as  a clearillg agent, and to aclol~t a plan of mounting i n  
balsam, which avoids all these dangers and \vl1ich has 
the advantage tlJat the slides may be fillished imme- 
diately. 

LrOUXTIXC: IN B-ALSAAI. 

After one of a number  of sections which have been 
stained together has  been examined in oil of cloves, and 
has been foun(1 to be good, the  o t h e r s m a ~  be inferred to 
be also good and worth mounting. One of them is 
placed in absolute alcohol, and after it has remained 
therein for s6me time, is floated upon a cover glass, 
which 'Ieed 'lot be .Iviprd 'Iry a f ter  takingit the 
bottle of alcohol in rvhich the corers are  Iiept, helcl in a 

pair of forceps whose ends have been bent so a s  to  stand 
a t  right angles to the shafts, and to close on top of 
each other. T h e  cover with the section on it is then 
lifted out of the alcollol, when the specimen will be  
found to be evenly spread out, needing- but little unfold- 
ing a t  the edges, which sornetilnes fold over;  the lower 
surface is to  be niped dry ancl a dl-op of the alcoholic 
solution of balsam is placecl on the section, which, on the 
coxre', is set aside in a place free from dust, to clear up  
and flllow the balsam to  get  tl~!i. After fifteen or twenty 
minutes another drop of balsam should be placed upon 
it, in order to prevent the drying of the tissue. After 
twelve hours the balsam has tilied sufficielltly on the 
Cover SO that the specimen Call be mounted, in the fol- 
lo\ving rnarlner : Take the cover up with a pair of 
forceps and place a drop of crude berzole* on the bal- 
sa]" and C ~ L I I C ~ ~ ~illace the ccver, with the balsam down, 
On a cltall slide, as near the centre a s  possible, and 
taking care to avoid air bubbles. Then warm the slide 
Over a I a n ' ~ ,  place on a turn-table and quicltly 
centre the cover so that its edge does not seem to shake 
when the slicie is rapidly re~olved.  Kext run a ring of 
cement around the edge, as  will be described presently, 
a@ the11 Press gently uFon the col'er, to cause the set-
tlon to lie flat, and to Press out the surplus of balsam, 
wl~ich ,  with a little management of the pressure, will run 
into the rillg of cement. Another ring of cement may 
then be applied, when the slide is ready to be labeled 
""'1 Put a\vaY. 

T h e  cement for balsam mounting which is most satis- 
factory was devised by Mr. T. 'LST._Starr, of Philadelphia, 
and is prepared a s  follows : 

Clear Canada balsam, 370 grains. 
Deodorized benzine, 140 grains. 
Splrits turpentine, 120  grains. 
Gum damrnar, 18; grains. 

Mix the balsam and benzine well together in a bottle, 
then acid the turpentine and shake until mixetl ; fiually,
add the gum dammar, in selected pieces, and shake fre- 
quently till tlissolved. If  necessary, the solution should 
be filtered through absorbent cotton, previously moist- 
ened with turpentine. A portion of this is to be placed 
in a snlall glass-capped vial, to the cap of which is 
attached a small sable brush, which will come to a point, 
the ordil~ary camel's hair brush not being suitable for 
ringing, as  it spreads too much. If the solution is too 
thick to flom reatlily it should be diluted with spirits of 
turpentine until the properconsistency is obtained. This 
fluid is also an excellent mounting nledium when the 
object has previously been cleared in oil of cloves or 
turpentine. Fc r  ringing, this cement may be colored 
by addillg to it a few drops of alcoholic solution of ani-
hne of any shade desired, or it may be mixed with white 
zinc, when the resultiilg ring will appear as  if made of 
porcelain. 

The s~)ecirnen be ringec1 is Placed the  turn- 
table, and if any balsam has soiled the slide or the cover 
it 'nust be removed by scraping with a sharp knife and 
afterward wiping with a soft linen rag wet with benzole. 
AS a matter of course, the balsam should be hard, so that  
the Cover will not be (lisplacad by the scraping and 
willing. If the cover should not be in the centre, and a 
self-centering turn-table is used, the slide is to be 
\irarmed until the balsam becomes soft, when the cover 
may be centered on the turn-table. Having thuspre-  
pared the slide, the brush in the cement bottle is removed 

the scraped off, so that it is almost dry ; 
with the left hand the turn-table is spun round rapidly 
and the point of the brush to the edge of the 
co\ier for a moment ol,ly, holcling the brush slanting in 

-- . -- - --- -. 

benzole or benzine, which is f r  equentlp sold for benzole, 
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the right hand, and that  hand resting upon the stand of 
the table. T h e  brush is then nio~stened a little more 
with the cement and again applied to the edge of the 
cover, without, however, allowing the hair of the brush 
to touch the glass;  the small drop a t  the point of the 
brush only should be in contact with the glass and  be  
carried around by the  rapid spinning of the turn-table. 
The slide is then set aside so as  to allow the ring to be- 
come thick by evaporation of the benzine and turpen- 
tine, when the applications of cement may be  repeated 
until the desired thickness is obtained. 

If colored or white zinc cement is to be used it should 
not be applied until after tlie first rings of clear cement 
have become hard, as  other\vise the colored cement will 
run in under the cover and be disseminated anlong the 
mounting medium. If white zinc cement has been used, 
it may be still further inlproved by running one or two 
fine lines of asphaltum varnish around it, but not before 
the cement has thoroughly hardenttl. 

T h e  making of a neat ring arouiltl the edge of the 
cover is an  art  which can only be acquiretl by practice ant1 
experience, and therefore a few hints in regard to the 
causes of failure will greatly help the beginner. 

If the ring, when finished, shou~s  irregularties both a t  
its inner and outer edge, the cement used is coo thick and 
should be diluted with turpentine. If the ring is too 
broad-wider than about one-thirty-second of a n  inch, 
unless intentionally \videned-the brush has been pressed 
down too hard upon the glass, which causes it to  spread, 
or too much of the cement has been applied at  once. 
This is especially the cause when irregularities or bulging 
in the edges of the ring are noticed. 

If the ring is filled with minute air bubbles, the 
brush has been kept too long in contact with the glass in 
making the first ring, or its point has been brought in 
contact with the first ring in inaking the second applica- 
tion, when only the minute drop should have touched the 
glass ; or, finally, the solution nlay be too thicli. 

AIOUNTING I N  GLYCERINE. 

When a preparation is to be mounted in glycerine, it 
should, after having been stained, be placetl in dilute 
glycerine for twenty-four hours, and then for the same 
length of time in strong glycerine (Bower's), in order to 
make it transparent. T h e  section is then carefuily 
spreatl upon the slide ; a clean cover, \vhicll has been 
wiped dry, is placed upon it antl pressed clown, to re- 
move the excess of glycerine from under the cover, and 
a small spring-clip is applied, so as  to holtl the cover in 
position during the subsequent manipulation of washing. 
T h e  excess of glycerine must now be removed as care- 
fully a s  possible by washing it off with a stream of water, 
either from a syringe or from a tap, taliing care not to d ~ s -  
place the cover In doing so. T h e  slide is then stood on 
edge to dry, the spring-clip still holding the cover, and 
when all the water has evaporated it is ready for rlnging. 
In order to do this the spring-clip must be removed, the 
slide placed upon the turn-table, the cnver centered and 
a ring of some water-proof cement applied, in the Inan- 
ner 'describetl above. 

T h e  best cements for this purpose are, first, the so-
called Bell's cement, which may he obtained from any 
dealer in microscopical supplies, and the coiliposition of 
which is a secret with the makers ; and second, the au- 
thor's gelatine cement, which is prepared as  follows : 

Take of- 

Coxe's gelatine, 2 drachins. 

Gum ammoniac, 10 grains, 

Acetic acid, No. 8, I ounce. 


Dissolve the gum aminoniac in the acetic acid and filter 
through absorbent cotton ; then warm the  acid and gum 
solution by placing the vessel containing it in a water 
bath and add the  gelatine, stirring until ~t is dissolved, 

when the resulting solution should be filtered o r  strained 
through muslin, After a ring of this cement has been 
made around the  edge of the cover, and has become set, 
it should be painted over \vitli a solution of bichromate 
of potash in water (ten grains to t he  ounce) and exposed 
to either sunlight oi- ordinary daylight. T h e  action of 
the  light is to ~na l i e  the chromate of gelatine w h ~ c h  has 
been formed insoluble and thus perfectly waterproof. 
After this gelatine cement ring has become hard, it 
should be covered with a ring of white zinc cement, 
when it will be fount1 that none of the glycerine will 
leak out, even after the specimen has been kept for 
years. 

If thicker pieces than thin sections, such as  pieces of 
tlie inucous n~embrane  of the intestine or bladder of ani- 
mals, are to  be  mounted in glycerine or other watery 
medium, a cell must be employecl. This consists of a 
ring made of either glass, rubber, metal or cement, and 
which is high enough to prevent the cover-glass from 
pressing upon the specinlen when mounted. In order 
to do so, the ring-, if it be of glasc, rubber cr metal, is 
first cemented upon the slide wit11 marine glue or the 
gelatine cement, and is accurately centered with the 
turn-table. If the cell is to be made of cement a ring 
of the required diameter (which must be a little smaller 
than the diameter of the cover-glass) is spun upon a 
slide in the same manner as was  describetl for applying 
the ring to the edge of the cover in finishing slides, and 
is built up to the requiretl height by repeated applica- 
tions of the brush. It should then be set aside to dry 
antl harden. Any of the cements may be used for this 
purpose, provided they will stick well to the glass. 

Just before mountina the top of the ring forming the 
cell must be moistened with gelatine cement ; the speci- 
men, which has been made transparent by soaking in 
glycerine, is thcn placed in the  centre of the ring, enough 
glycerine is addetl to fill the cell and the cover is applied. 
If an air bubble is left under the cover the latter must be 
lifted up and more gll-cerine must be added;  if, on the 
other hanil, too ~ilucll licluid has been used, the surplus 
must be washed off, as tlescribetl above. A ring of 
gelatine or Bell's cement is nest spun arountl the edge 
of the cover, in order to seal up the cell, antl it is then 
finished with white zinc cement. 

An excellent substitute for glycerine is Farrant's so-
lution, which combines all the advantages of glycerine 
and some of those of balsam, inasmuch as  it has nearly 
the same index of refraction as glycerine, and becomes 
hard lilce balsam, doing away with the necessity of a 
waterproof cement. The  formula generally given in the 
text-boolis for this solution is not correct, and the author 
has found that  the fo l lowi~~g  formula is more satisfac- 
tory :-

Picked gum arabic, 4 drachms. 
Camphor water, 4 fl drachms. 
Glycerine, 2 fl drachnis. 

Dissolve and strain through muslin. 

Specimens to be  nlounted in this medium must first 
be made transparent by soaking in strong glycerine, and 
may then be mounted a s  though the  solution were a 
resinous mounting medium. Great care should be taken 
to exclutle air bubbles, as  they cannot afterward be got- 
ten rid of. This mediuln is especially adapted for delicate 
animal membranes and soft vegetable tissues. 

Some specimens, especially vegetables, such a s  seeds, 
pollen grains, sections of wood, etc., may often with ad- 
vantage, be mounted dry, z', e., without much previous 
preparation, and without any mounting medium, but they 
must then be exaniined as opaque objects, and must be 
viewed by reflected light. 

If au object is to be thus mounted, a disk is paiuted 
\\.ith asphaltum varnish in the centre of the s!ide, which 
is spun arountl upon the turn-table while applying the 
brush with varnish. A disk of deacl black paper may 
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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 ; 


