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as  in a Latin version. By means of these pho- 
tographic copies of the map, the legends in 
Spanish are mncle accessible. T am not aware 
that they haye ever been published as a whole. 
T h e ~ eis something more than a suspicion that 
some of the legends in Latin contain state-
ments not to be fo~uicl in the Spanish. A coin-
mittee of the AIassachusetts historical society, 
to whom a copy of this map, presented 1.15' tlie 
presitlcnt, has been referred, intend to publish 
a n  English translation of the legends, with tlie 
result of' a coiilparison wit11 the Latin rcrsion. 

CHAXLESDEANE. 

MAP OF I'IIE PLANETS  AND STAl1S 
NEAIZ T i E  SUN, IWAY 6 ,  1883. 

TIIE r i l q  which is given in this number of 
SCIENCEhas been prepared to aid astrono~ners, 
who may observe the total solar eclipse of tliis 
year, in a search for Vulcan. I t  tloes not 
need to be said that the eclipse of Rlay G is 
the most favorable for this purpose that will 
occur for nlany yrars, a1lc1 i t  is to be hoped 
that the uniclue opportunity mill not be lost. 

Tlie 1)resent >nap has bee11 compiled with 
care from Dz~~.chnzl~steru~zgthe catalogue, 
clicclceil by comparison with the maps and by 
proof-reatling. I t  contains all the stars of the 
DZLIcl~nzusterl~ngwitliin the region near tlie 
5~111, rlor~~n to the seventh inagnituice inclusive, 
to:ctlicr with a few stars of a sliglitly lower 
mngnitncle, wkiich are only added alien their 
omission nlould spoil a configuration. Tlie 
planets Satarn and Neptune are also added. 
Tile positions of the map are arnply accurate 
for the purpose intended. 

wire, size not stated ; and a small reel with 300 
fathoms iron wire, size No. 5 .  

The Taney sailed Oct. 26,1849, to take deep- 
sea soundings in tlie North Atlantic. On 
the 15th of November preparations mere made 
for so~uiding ~vith mire in lilt. 31' 59' N., long. 
58" 4Y.5 W., not far from Bermuda. After 
reeling out 5,700 fatiloins, the wire parted 
acar the surface, owing to the fact that 
tlie splices hncl some projecting ends which 
caught upon each other. Tile No. 7 wire 
parted. I t  is noted in the log, that the cir- 
cnnistances mere favorable ancl the sounding 
plumb. I t  seems, however, that the lead used 
n a s  altogether too small, abont twelve po~mds 
only ; and tliis nr:is the reasoil -v\ hy so much 
v i l e  ran out without its being recog~~izeci that 
bottonl hacl been leached. The weight of the 
mire of course cal*ried it out, and would have 
continued to clo so as long as any wire was 
left. Tlie lcatl TT as armed with a t3tellmngen 
cup, but tile detaching a1)paratus and clyna- 
nloinetcr for sounding were then unl<no~\-11. 

Tile same experience \ \as repeated on the 
9th of May, 1850, wllen 2,200 fathoms of mire 
arerc lost ; anrl on the lSth, wl~en 2,050 fathoms 
were lost, with the thernioineter, ttvelve-l)oundl 
leatl, anrl Stcllwagen cup. On the 22d of 
May tlic last attcnlpt mas made with the same 
results ; the wire parting in eYe1.y illstance 
on~ingto onc splice catching upon another on 
or near tlie reel. Tlie last time 01117 an eiglit-
pound lead Tvns nsetl, -vvith 1,900 fathoms of 
wire ont wlie11 it paited. Tlie partx returned 
to K e ~ ~ r  Pork,  June 3, 18.50, sholtly after which 
Licut. IValsh died. This encleci the trial of 
wire for the time ; to be ~e\ivetl. when the in- 
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Madlion, Jan.  11,1883. 
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FIEST  US13 O F  WTIZE IliV DEEP-SEA 

S 0 UNUING. 


INview of the great impetus receatly given 
to clecp-sea soundlilg and dredging (espec~allg 
in  the Unitccl-Statcs nnr j  and coast surrey 
work) by the application of steel piano-mire 
in place of line, it is intcrest~ng to learn llie 
fate of tlie Arit espe~ilncnts in that direction. 
These have been extracted by Comma~lcler 
J. R. Bartlett, U.S.N., of the hydrographic 
office, from the log-booli of the United-States 
scliooiier Taney, Lieilt. J. JValsh, U.S.N., 
cornmaiicli~~g,October, 1849, to June, 1850. 

The Taiiey tool< on boalcl :~ tthe Brooklj 11 
navy- j a~d ,  Oct. 22, 1849, a large iron reel 
contailling 7,000 fathoms iron wire grz~dnatetl 
Nos. 7 to 13 ; an estra reel with 5,900 fatho~ns 

rcnlion of steam reeling-apparat~~s, cietacliing 
sounding-caps, tlie clyna~nometer, and ' accu-
mulators ' had ~eilderecl its use practicable. 
I t  seems s ing~~lar ,  however, that the difficulty 
as to the splices >?as not remedied on the 
spot, and that licavy leads were not tried. 

Iv~~.1,~A43r13. DAI,L. 

AN EXTEiVSrOiV OF TITE TLlEOREilR OF 
11'1513 BIRl i lL  AATD I T S  APPLICAl'ION 
Y ' O  1C /ATETIC T H E OIZ Y OF T H E  
COATSTlTU2'ION OF GASES.]  
Cr,ausrus has desig~iated as the theorem of the 

virial the eq~iation which 1113 first arrivecl a t  in a 
paper upon a n1313licable to Nctu inechu~ziccil t h e o ~ e ~ ~ z  
hecil,."This tIlc?ol.em applies t,o stationary progressive 
~ n o t i o ~ i ,  gnses are assumed sucll :LS the rrlolecoler of 
t o  lmvo in the ltiiletic thcory of gases, and, when so 
applied, may be wvitten in the form 

nk t  = 9p v  f & ZrR . . . . (1) 
1 Abatract of a paper road by H. T. FDDY,Ph.D Univcr-

8ity of Cincinnati, before the Ohio mechanics' institutz, Jan.  18, 
1883. 3 Phil. mag. [4], vol. 40, p. 122, 
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in which p, v, and t denote the specific pressure, 
7-oluiiie, and absolute temperature of the gas; k is the 
specific heat at constant volume; a expresses n ~ h a t  
fract.ion of total lriiietic energy, kt,  is progressi7-e; r 
is tlle mean distance of tlle rnolecules: and R the 
mean intel.molecular attraction ; tlle snmmation being 
taken for all possible pairs of molecules. 

This investigatio~l depends upon dYAlembert's equa-
tion expressing the i,elation of the force acting to the 
linear acceleration of tlle mass rnovec!. 

The present paper proceeds to ernploy Enler's eqna- 
tion, expressing the relation of the couple acting to 
tlle angular acceleration of any material body, to fincl 
an  analogous eqnation for tlle mean rotary motion 
of bodies in a state of stationary rotation. An equa- 
tion is obtained precisely analogous to that found for 
progressive motion. But, since the intermolecular 
attractions cannot accelerate the rotary motion, they 
clo not appear in tlle equation, which can finally be 
written in the form 

a l k t = + p v .  . . . . . (2) 
in which a' expresses what fraction the mean rotary 
energy is of the total kinetic energy. TITO cases, 
however, must be excepted from the general equation 
(2) .  The first of these is that of molecules ~ r h i c h  
are smooth figures of revolution, such as diatomic 
molecules nlay be snpposecl to be; and the second is 
that of smoot,h spheres, such as monatolnic mole-
cules may be. I n  these two cases i t  is show~i that 

ccllct = pv, and alkt = 0, 
respectively. 

I t  is further shown, that, in case a >-ariation of 
state occur, that the variation of the last term in (I)
must be always negative, or zero, when the tempera- 
ture is augmented, as appears from comparisons of 
the formula with Thonlson and Joule's experiments 
on the free expausion of gases in passing a porous 
plug, with Anclrews's experiments on cal.boaic-acid 
gas above the critical temperature, ~ v i i h  Gertllelot's 
principle of maxirnu~n heat, and with :lieclianical 
systems in nlotion under the control either of grari- 
tation or of elastic forces. 

An investigation is then made of tllc ratio of the 
specific heat at  constarlt pressure to that at constant 
volume in imperfect gases; the result of vhich,  for 
molecules of more than t,~vo atonis, 1n:iy be espresscd 
in an eqnation of the f(1r111 

lc = - Ab -!- b(5 -!- i ) c  . . . . (8) 
in which k is the ratio of tlle specific heats in qnes- 
tion; b expresses mhat fraclion of the total kinetic 
energy exists in the forrrl of atomic vibration within 
the molecule; c, which is 7-ery srnall, expresses what 
fraction the morlc done against interrrlolecnlnr at-
tractions is of the same qaantity; and i is the expo- 
nent expressing what inverse power of the distance 
between the molecules may be talcen as the approsi- 
mate law of intermolecular attraction. i is alnays 
taken as greater than unity, and usually greater than 
3 ;  while the value proposed by AIaxwell is 5. The 
experimental values of Ic lie bet~veen 1.33 and 1.25. 
If the valne of c be assumed to be zero, as it is in 
perfect gases, then CL lies between zero and .+; and, if 
c is not zero, a n?ust exceed 2 for some of the more 
complex gases; ~ e . ,  the energy of vibration of the 
atoms n-ithin the molecules rnay exceed one-fourth 
of the mean kinetic energy of the gas. 

I n  the case, however, in which the n~olecules cori- 
sist of but two atorns each, the equation obtained is 

~ = L - P,,bf~ ; ( 4 + i ) c .  . . . (4) 
in which the value \f b must be much smaller than 
when the number of atoms is larger. The experi- 
mental values lie between 1.41 and 1.39; and for air, 
for which k has been more accurately determined 

than for other gases, the accepted ~ a l l l e  is, accotding 
to TViillner, 1.405; in ~ r h i c h  the influence of tlle terrri 
containing c is perceptible. The value, hol~ever,  of 
k ,  derived from Xegnault's inost accurate determina- 
tion of the elocity of sound, is 1.305. For lnolecules 
consisting of one atom each, the equation obtained 
is 

k = $ - $ b + Q ( 2 + i ) c .  . . . (5, 
The exrserirnerital ralae of k. as found for raxlor of 

mercury (the only linown monato~nic gas), by I iundt  
and TTTarburg, is 1.67. 

This ratio has been preJiously irirestigated by 
Eoltz~nann and by Watson, by the help of general- 
ized co-ord~nates expressing tlle number of degrees 
of freedom of the system; but ~t has not been found 
l?ossible to assurrle ally integral number of degrees 
of freedom nllich x~ould cause the value found for k 
to agree with experinlental results. The opinion is 
expressed by the author, that  thls method is unsuitecl 
to the inrestigation of this quest~on, because any 
elastic coiinection or attractive forces nelther allow 
perfect freedoin, nor irnpose absoh~lte restraints, such 
as are contelnplaterl by tile method. 

So far as Imo~vn, this investigation exl~lains, for 
the first time, what Watson, on p. 39 of his treatise, 
regards as " tlle great diiiiculty in the establishment 
of the kinetic theory of gases on the ~ilolecular hy- 
pothesis." -- - A 

C O N S E Q U E N C E S  OF SPLEEN 
BXTIIZPA TIOlV.  

INa preliminary notice (Crnt~albl. cned. ~cisset~sch., 
1882, 000)TTTinogradow describes the results of spleen 
extirpation, as manifested in the blood, lylnphatic 
glands, and hone-~narronr of dogs, several of which 
were lrept ali\-c in good heal t l~  for more than two 
years after the splenotonly. 

After the operation the number of red corpuscles 
in a cubic inillilnetre of blood al~vays falls in a sllort 
tirne, occ:~sionally mithin a few days. This diinint~- 
tion is most marliecl from a hundrcil ancl fifLy to two 
hundred d a y  after the splenotorrly. ~ ~ l r e r l  someill 
cases the retl corpuscles are loss than lialf their nor-
nial number. I,ater they becorrle again lnore abun- 
dant. I n  the first twelve nlontlls the size of the red 
corpuscles is not altered : after tliat there is found a 
gradually increasing proport,ion of abnorinally s~lnall 
specimens; and the recl colpuscles of esceptionally 
large size, of n-hich soine are always found in rlorlnal 
dog's blood, entirely disappear. The blood~ ~ I l i t e  
corpuscles shorn, no morphological change; their 
absolute nnrrlber is sometimes increased, sometinles 
diminished. 

I n  one case, a hundred and thirty-two days after 
the splenotonly, there was found marlred enlarge- 
rrlent of rnost of the lymphatic glands. They were 
much softer than norulal, and red on section, espe- 
cially in the cortical layer, loolring ~ n u c h  lilie splen- 
ic tissue. This coloration depended nlainly on red 
blood corpuscles which were abundant in the lyrrlph 
channels of lhe gland; and n7as in part due to de-
posits of bromnish-red pigment, which,Winogradon~ 
ascribes to the detritus of broken-down corpuscles. 

The marrow in the central cavity of nearly all the 
long bones ~ v a s  red-colored, and presented the gen- 
eral appearance of the red marrow of the cancellated 
bony tissue of young dogs. This color was due to 
red corpuscles lying outside the blood-vessels in tlle 
spaces of the proper marrow tissues. 

Later (five hundred and seventeen to seven hnn-
dred and sixty days after the spleen removal) similar 
but less rrlarlred divergences frorn the normal struc-


