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W E are pleased to remark some prospect of renewed 
astronomical activity at the Dearborn Observatory, 
Chicago. This institution was, for a period of more 
than ten years, in possession of the largest refracting 
telescope in existence—the object glass of which has 
an aperture of eighteen and one-half inches. The 
great telescopes which have since been built, 
and are now in process of construction, have 
the apparent effect of dwarfing the Chicago tele
scope, which, at the time it was made, was a 
great advance on every thing that had preceded 
it. There seems to be the best of reason for 
doubting, however, whether any other instrument at 
present in existence is surely superior to the Chicago 
refractor for efficient astronomical work. MR. S. W. 
BURNHAM, distinguished for his researches in double 
stars, speaks with authority in this matter—" I know 
of no object, faint or otherwise, which has been seen 
at Washington or elsewhere, that cannot be seen per
fectly here [at Chicago] and accurately measured." 
Professor NEWCOMB, in his " Uranian and Neptunian 
Systems,Investigated with the 26-inch Equatorial of the 
United States Naval Observatory, Washington," re
marks that Ariel and Umbriel, the inner satellites of 
Uranus, " are visible only when the atmosphere is 
very fine, and are then difficult objects," and considers 
it very doubtful whether these objects have ever been 
seen with an aperture so small as twelve inches. 
Director HOUGH, of the Dearborn Observatory, states 
that near the time of the planet's opposition, these satel
lites can readily be seen and measured, under ordinary 
atmospheric conditions, with the Chicago telescope. 
If, as is quite possible, the Chicago refractor should 
prove to be quite as effective in actual observation as 
some of the larger telescopes of a later day, we shall 
have another of those instances frequently forced 
upon the astronomer, wherein his computation of the 
adequacy of a particular instrument does not tally 
with its observational effectiveness. Every astronomer, 
then, must regret that so competent an instrument 
must, through lack of endowment, be lying mainly 
idle, or, at the most, only employed by those who are 
able to turn it to scientific observation without 
pecuniary compensation. The valued work of Mr. 
BURNHAM with this instrument, in the discovery and 
observation of double stars, is well known. Professor 

HOUGH, in connection with Professor COLBERT, con
ducted a series of observations of Jupiter at the late 
opposition. Owing to the discordance in the deter
minations of the ellipticity of the planet's disk from 
observation, their attention was given to a new deter
mination of this quantity, with these results: 
By Professsr H O U G H . „ 1—16.23 
By Professor C O L B E R T 1—16.73 

The English Nautical Almanac uses the value 
1-13.71, while the value 1-16.40 is adopted in the 
American Ephemeris. With the same magnifying 
power, 638 diameters, the absolute polar and equa
torial diameters of the planet were observed to be, 
for the mean distance of Jupiter from the Sun: 

POLAR. E Q U A ' L . 
By Professor H O U G I I 36"-3i9 38".704 
By Professor C O L B E R T 36".030 38".316 

Assuming a solar parallax of 8". 81, the measures of 
Professor HOUGH give for the equatorial diameter 
90,570 miles, and for the polar diameter 85,000 
miles. 

Measures of the angle of position of the north edge 
of the equatorial belt show that it had the same direc
tion around the entire circumference, and that this 
direction (exactly parallel to the planet's equator) was 
maintained throughout the entire opposition. Very 
complete measures of the apparent latitudes and 
widths of the several components of the belt system of 
Jupiter were also made, the great red spot co-inciding 
very nearly with one of these belts. The reduced 
measures of apparent latitude show very clearly that 
the belts were arranged symmetrically on either side 
of the equator, three being in the northern and three 
in the southern hemisphere of Jupiter. The report on 
these observations is accompanied with wood-cuts 
showing the red spot, the belt system, and, to some 
extent, the structure of the great equatorial belt. 
From the observations of this spot, Professor COLBERT 
has computed the time of rotation of the planet on 
its axis: he finds it to be 9I1. 55m. 34.2s., differing 
about eight seconds from the value hitherto consid
ered the most probable. 

Micrometric measures of the diameters of the four 
satellites of Jupiter were made on three nights, the 
resulting values being, at mean distance of the planet: 

1. 11. in. iv. 
1".114 o".98o 1".778 I"-4S7 

The actual diameters of the satellites given by 
these measures are 2610, 2290, 4160, and 3410 miles, 
respectively. 

But the superior quality of the object glass of the 
Chicago refractor is more effective with such objects 
as the satellites of Uranus; micrometric observa
tions were secured as follows: 

Of Ariel, on four nights. 
Of Umbriel, on one night. 
Of Titania, on eight nights. 
Of Oberon, on seven nights. 

And this, notwithstanding that the observations were 
begun late in the opposition, and were interrupted by 
an unusual amount of cloudy weather. We should 
like to see the superior light-gathering power of this 
object glass turned toward systematic figuring of the 
fainter nebulas. 

We may mention the meridian circle of the Dear-
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ljorll O]~servator~--a fiue illstrul1lellt collstructed l jy  
tile celel,mtetl l<Epr;oLus,of ~ ~all,jn,~licli lllust ~ 
haye few equals in this country. It must 1)e the oc- 1 

casioii of serious regret that such a sple~ltlid 1)iece of 
mechanism is put o~l ly to the task o l  tlle iiiere deter- 
Illillatioll tillle, ,lllell it is  lllCllilate to [lie tleter. 
lllillatioll Of tile esactest of ~ l , l l ~ a m e l l t a ~  
positions. \Ye may be permittecl the l1ope that tlie 
creatioii of a nen- fluit1 by the c i t i~ens  of Cliicago 1 

may ere lo~ ig  contribute to tlie very possible result of ; 
placing tlie Ilearboril Observatory on a ~)ermanentI 

fOooting3s olle of tile first illstitutions o'r tile liilltl ill 
this country. 

Tlie Royal 1)nnish dcademy of Scieilces lias re-
cently ofierecl a prize of 3 2 0  crowns for tlle best tlis- 
cussion of the tlieorv of the accidental errors of a I 

clock, These errors mag diI,itletl illto two classes, 
t, lose aris,,g k0, er,,rs ill tile tilne o~lserr.ntiolls a,lll 1 
tliose rlel,elltling ullon cluality tile I 
latter in t~lril  inay be diviciecl into those depencling 1 
up011 tlie irregularities of the rate of tlie cloclr slid i 
tllose \r,llich are illtlepelldellt of tlie rate. ,rile <lis-
cussiol., lllust illclutle a l,ractical llletllod of deterlllil,-
ing the value of each of these kiilds of probable errors 
i~ldepeiide~ltof the others. 

-. .----

A ~ ~ E R I C A NASSOCIATIO~\T FOR T I ~ E  AD-

V A N C E 3 I E N T  O F  SCIENCE,  1880. 

( C C > I ! ~ ; ~ I ~ / ~ ~ ~ O I I  10f j a j ~ 1 . srct7d.) 
i 

O N  PATEN'T LATITS AS A hIEXNS FOR THE 
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patent 1:in.s c1l:111lc tlic qrc:lt I l i~st  of investi.:itors to cxr1.y 

~ ~ b ~ ~ :I t:rs~or lrlrr- , 011 their recc.lrcl~es, :)nil instc;iil of l ~ e t - ~ ~ n ~ i ~ i g  
ilen to tile co~nil~uit!., ihi .~.  Ilelp tllc~nsel\-es :ant1 l ~ c n r  :I 
f l l l l  b l l ~ l r C  01 Orilill:lr!. of st,cic,,J., l lc fercnrc  

,,.,, i,, ~ ~ l ~ ~:esscmel, l ~ ~ ~ l ; i ~ ,  : ~ t ~ ~ ~ hir~ ~ ~~ c;lailJe, , 
I\.illi:lil~' ~ I ~ O I I I ! I S O I I ,  nil others in :i11(1 io > i o r w ,  E ~ i r o p ~ ,  
P :~ge ,  I l i l l g .  (;:llr, 1IclI. L d i w n ,  rncl 111:111~ ii~lict- iiirnl- 
I x r n o i '  ~ J L I I  :r.;soci.itiiin, men who Il:i\-c g ~ c a ~ l !  :~ i l~ - :~ i i i~c i l  
science. :inti ll:iv(. r ecc i~c i l  of the rew:~rd\ ~vliicli Ilo\\ i1oi.i 

I , l ,cl : l t ion lal\.s, 

- - ~  +-----

T11E AlE.AN RATIO OF OXSCEX TO NITRO-

GEN IK 'THE rlT1IOSi 'HERE. 

I n  the aftel.iioo11 Prof. R.  W. hlorley presented tllc fol- 
lo~r i l lg  rem:rrltnl>lc conclusions fro111 experilnellts : \':lien 
the air at a civen 11lnce is colcl xiid tlie Ijaroineter liio-11, 
tl~ci-c may soiiictiiiles be ;i vertical descent of cold i i r .  
S:imples collecteil at such t i ~ n n s  are illore likely to 
a m j w a C I 1 ~  the 11p11er ;itlnosplierc t11;ln t ~ i e  coinl~osition of 
tilose collec,cc~ :):I otiier times. 1f there 11e ;Illy c:):Llse 
~vliicli tends to 11rod11ce nn excess of ~ l i t r o g e ~ l  i n  ilie lippcr 
atmospIierc, the nvernge pel- cent. of oxygen in many salllples 
collected ns mentioneii. ~ v i l l  be lower tlinu i11:1i of otlier 
saml~ les .  Tl~erefore,  to deter~l l inc whetlier tlieie be any 
difference in the composition of the 1omer nlld uppel-
atmosphere. Professor IiIorley collcctcd samples of air 
tl,ri,g encll tillle of ll l luslln~cold nlld lligll bnrolllcter frolll 

September, 1Sj8 to *April, 1879. I11 I S ~ S  tlic average 
anlount of oxygen in tliese n7as 0.16 per cent. below tliat of 
otlier samples. In  I S ? ~  the average \ ras  0.12 per  c e ~ l t .  
lower. Careful revision fails to detect any source of error. 
Professor l lo r l ey  was toled. t l ~ e ~ e f o r c ,  prer .~tme that the 

111jper ztmospl~crc,  is acted on by a cause tcnding to re-

move pnlt of tlic oxygen, and  to pursue t l ~ c  inquiry by- 

~ i l eans  of a daily analj-scs in d~ ip l i c :~ te  
serics of of :?is for 

six montlis, and a co111p:lrison of tlie results of a1;nlysis 

\\-it11 the tlii-ice daily nlaps of tlic I!iiiied St ;~tes  Sigllal 

Service. l i e  finds a deficiency of oxygen at times, ailtl 

only at the times, \vlien n vertical descent of air nt or near 

tlle place of collection may Ije inferred n-it11 n fair degree 

of probability fi-om these inaps, and sonlet i~ncs n dcticiency 

\alien n vei-licnl descellt may be regarded as reasonably 

certain. 


I 

'Tiiiz ploper nil11 of science \vns dcfinctl to 1)e tlic nlal;ing 
of discoveries. 'Tlie cliscoicrcr o i  a new ~nincr:il,a new 
plant, :r ncx\- Ian- o i  n.lture, or  a ne\v n-orld, 1i:ls n o  proljrie-
tory riglit in his cli.;i~ovc.i.y. Tllc llonor .~nt l  tlistinction lie 
o l i s  is i s  c : r I  l ' l lc d i scovc~y ,  t l lc~l ,  cannot Ijc tlie 
.;ul>jcct of :r patent. 'Tl~c 1:in.s of n:itusc, the rope^ tic? o i  Th is  machine is merely prospective :;s yet, and is designed 
m:ltte~-, the pl11.5ic:ll forcc3s, tllc In\vs of tlicir gc~ le r :~ t ion  to indicate, by 111ea11s ot indices on its face. tlie times and  
and go\.ernnient, are l ibc tlic e:rrtli, tlie air, tllc wntel-, the Iielglits of 11ig.11 ar~cl lorv wntcr for :in7 tide statlon. These 
common p r r ~ i ~ c ~ ~ ! .  J ~ I 'ropc~tJ- in tllc i i ~ r ~ i l e r ,  have detcr~l l ined l~cretofore by uf laboriousI :11l. ;rs ill t l ~ e  been means 
latter, is cleated 11y cn:lctnlent. 1:ut in civilizeti coiilmuiii- computations. The  mat1;cmatical principles upon wliicli 
tics tile se:lson for tllv l a w  is that sometliing 11:~s l ~ c c n  the proposecl mac~i ine  i s  hascd, and also the interrlal struc- 
:~dcieci to ~vllnt \vns give11 h!- na t i~ rc .  Tlie lant! 1l:is l ~ c e n  ture ot the m:~cliinc, are  both very complex, and 110 idea of 
fcncccl, ploi l~l iei l ,  pl:intctI, or l~ r l i l~ l inqs  plncecl npon it. then1 can be c o n r e n ~ e n t l y  given h e ~ e .  T h e  face of  tile 
'l'hat gives tllc i i ~ u ~ l d a t i o n  riglit, allti l)nI>lic maclline i s  to be zo inclies bv 16 inches, and the depth of ior  p r o l ~ ~ i c t o r y  
policy recjnires tli:~t this l)c rccopni~ct l ,  anti civil, ~ n i ~ n i c i -  T h e  face c o ~ l t a i ~ l s  tlie case 6 or 8 inches. an Ilour circle 10 

p;ll : ~ n d  colntiion 1:1\\rcloes this in the c a w  oI tllc lantl, the air,  
:1nd the n-xtcr. 7'11e patcut In\\-s d o  the s,rnlcnllen tliscc~rclies, 
the l~ropcrt ics  o i  matter, thc f i ~ ~ c c s ,  the ln\vs ~vllicll qox-erll 
tlienl, are ~i l :~i lc  i~lvention.;. 'Tileio t .~be tlic s l~npe  of 11icl~11 
invcntii~n \\-llich tile in\-c~l tor  cre;rtctl is securctl to 
likll '1s his plopel-t!- ior  .I p c ~ i o d  :rt least. But 
note the 1:rlvs tIlemsc11-cs. It ih tlic rcllex nctian o i  
the inventor tll:~t acts ti)  ,ltlv:lnce scicncc. Illilstl-:ltio~ls 
wcre gi\-en by 1cie11-in:: to \V.ltts' s t c : ~ ~ i i  cnginc. in ntl\-:rnc- 
illy our  I;~lon-letlge of tllc l:in.s of 21c:rt; tile teleg~:rpIl in 
~ i \ . i n gnn i1ninen5e elel-clop~iie~lt s o ~ ~ r c c  ninyllct-11, the of 
i.;tli :~ntl elcctricit~.; nntl 11on. the tclcplio~lc nntl ot l~el-  1;in- 
clred in7,cntions serve to p11s11 our  knowledge into tllc fal-- 
tliest and outcrinost l )o r ( l c~s .  T l ~ c  probation given by the 

inches in dianletcr, and :I lunar  and  solar index tnrning 
around tile sarlle centre \\,it11 sliglitly diii 'e~ent velocities, the 
one pointing out the lunar  tinle and  tile other the solar 
time elapsed from the tinlc of at1 rissuilled epoch, a5 the 
first of J a t l a a ~ y .  Tilere is also an index nlovillg vertically, 
indicating the lleiglits of Iiigli and low water. 'The machine 
is designed to s tand upon a desli,  and the power is tlie left 
hand applied to a cranl; on  tile s ide,  leaving the right I~ancl 
free to recorcl tile result n.: read from the race u i  tlie machine. 
r .l l i e  cranl; is tur~iecl until the lunar  i n d c s  comes in con- 
junction with tlie upper  or  positire e n d  of a iieedle, also 
in motion, when tlie solar index indicates tile titne of l~igli 
water and  the vertically nloving index the Ileight of Iiig-I1 
water. T h e  same for low water when the lower index comes 


