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SCIENCE. 


SCIENCE 
1 $,-be of $zoo 1.0 THE OXE WHO 1, after an examiua-
I tion of claims, should decide HAD FIRST SEEV IT.'' 

I Now comes the ~citd(Zle. Mr. Ji'anler adinits that ' z t ~ r i i u&is co?/iiitiorcs /Lo the p i z r  ;and012~'~aiz~ l t r i ~ ~  
A W' Ly O I I I ' therefore offers a s1)ecial ysize for THE OAE Y-110 ~ ~ I R S T  

PROGRESS.  s.41~THE COIIIET.AIICI yet Professor Swift ill his let- 
ter of esplanatioi~ says : !' t&e contllitians of the o/,ig-

J O H N  M I C H E L S ,  E d i t o r .  ii~aZi)l'izewere, neither in this nor in ally other, to be 
iievitctc.n'fro//L,." and on this account co~lcludes that 

PERYEAR, -
T E R M S :  

D ~ ~ ' , ~ . ~ ~ ~"not ail astrollomer in the world would have awarded 
6 ~IOX.THS,  - = 1 it." 

" ONE " 
SINGLECOPIES, - - TENCEKTS. i What call be said or done with men who are so 

-- 1 tlloroughly and flagrantly i~lcoilsistent ? Mr. \T'arner7s 
PUBLISHEDA T  1 course throughout appears to have been thoroughly 

T R I B U N E  B U I L D I N G ,  N E W  Y O R K .  ljractical; he saw the difficulty in a~vardillg this par-
P. 0.  Box 3838. -- ticular prize, anil met it in a ~nost  liberal spirit, and 

LOXDOK,EXGLAND,- - - - r j o  LE.?DEKH.ALL had his iilteiltiolls been carried out, the thanks of the ST. 
- - - - - ~ -- .  

~--pp----- - -- ~ ' co~nlnullity would have been the u~rallilnous response. 
sr\TLiRD.IY, ocToBI.:R 29 ,  1881. I 

Passillg over Professor S~viit's aplJarent misintel; 
- I l~retation of blr. Warner's instructions, the qoestion 

T O  OI;R ESGLISH READERS. I lnav be asked : could " the one who had first see11 it" 
TVe have received froul hIessrs. Deacon ck Co., of r5o be nallled? \Vaiving the clailll of the " roo0 persolls

Leadeni~all street, London, England, a standing order for Ia lasee sur,,,lT, u ~ wl,icl, ~ be forwarded ~ ~ ~ ~ . with afficlavits" who clailned to have seen the Comet 
weelrb. shall be obliged if our English readers \i7ill ill the Ullited States before its l,ossible aljl,eara*lce, 

will ~ ' ~ 

make this fact ltnolvn to their friends. 1- .--- -an---~- ~-- - ~- - -~ - - . -~ - - - a11d the 2000 other clod-hoppers a~li l  rustics whose 

1 clainls a]~peared to have clonded tile judgineilt of
THE 1?TA4RI'iEI<PRIZES. 

-- I Professor Swift, we offer a few si~nple facts in regard 
TVE afforded to Professor Swift a~nple space in our to the first discoverer of Colilet b, wllicll TvoLlld llave 

last week's issue, to reply to our strictures on his dis- i~lfl~le~lcedoul. judgment if called up011 to decide on 
~osit ion of Mr. Warner's prize for Coillet b, 1881. this matter:- 

Our readers have no\\. the facts before tllelll alld Call I JVe 1)elieve that the first persol1 ill tl?e Ullited States 

jnrige for themselves oo the merits of this matter irlro sailr the Conlet in question, noted its position, alld 

For oursel\-es we would say that, realizing tlle benefits ' duly re1101,ted .the fact to Professor Swift \\-as blr. 

that may accrue from bIr. Warner's gifts, we are not I Edgar L. Larkin, of Kew JVindsor, Ill. If Mr. TVaruer, 

disposed to be too critical in regard to the benefxctor however, prefers to award the prize to t l ~ e J j i - s t p ~ / . ~ ~ ~ ~  
i 
nor to tlle dispenser, and we are far from supposing 1~110saw the Comet, irrespective of locality, the11 we 
that either are Itnomingly ~valking in the 1Jatlls of ~1~11at : are advised that the follo~~illg onfacts bear tlle sub- 
Professor Swift calls '' crookedness." Got reading ject :-
Professor Sw~ft's reply, vie cannot interpret it other- Dr. Gould's llallle was lllelltio~led prominently 111 

wise thao as a confinnation of O L I ~ol~jections to the coo~iectio~l~ i t hits discovery, b ~ l t  accordilig to his 
course he has taken. ow11 statement, his attention was directed to it by his 

We admitted that, in this instance, under the con- assistant, -Mr. Wilson. But prior to this date it had I 
ditions of the Warner prizcs, no clainiant could j~lstly beell observed by Cruls; in Brazil, a~lcl also by several 
clai~n the prize. JVe follo\\.ed by asserting, that as bIr. English astrollolllers at AJelbourne. I t  11o~\~ apllears 
War~lerwaived the special colrclitiolls ancl told Mr. Swift 1 that Alr. Joh11 Tebbutt, of Windsor, Xerv South 
to give the $200 to the Inan r17110 first saw the Comet, SVales, is credited as tlle first astrollonler to get an 
it was his duty to have carried out his ilistructiolls to , observatioll of this Comet; so that if tlle prize is to be 
the letter. I awarded to the first cliscoverer, Tebbutt appears to be 

Professor Swift collfirlns the l~osition we toolr on I the man. 
this subject; iir his letter lle says: " all co~lceded that 1 Tlre assertioli ill Professor Sli-iftJs letter tlrat Air. 
no just tlelnancls coulcl be made on Mr. Warner " in i \ITamer, without collsultatioll with any, pays the prize 
regard to Cornet b. Then Mr. Warner said, " inas- I in certain cases, causes us sollle surl~rise, as 75-e 
~nuchas the Coillet was sucll a large and brilliant one, thougl~t that his previous experiences harc1ly war-
alld as so mai?y people see~ned not to Ilave under- ranted hi111 to decide on lnatters astronomical, alrd 
stood the conditioiv, imposed, h~ r u o u i d q f i ~i i  ipecini 1 that he delegated tire r x k  to  otbers. 
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I 
In regard t o  'the prize essay, w e  w o ~ ~ l t i  And now w e  come to  the  last point 1have t o  bring be- .~iivise Mr .  

warllert~ rl,e "cimc of elltry unti l  jaliualyfore S O U  in collnectioll with this part of my subject. 
have assumed up to this moment that heat is always pro- 

t h e  1st next,  which mill give a reasonable t ime for I 
sollle creditable to  b e  dolle. Jve  would also ' 
propose tha t  t he  judges b e  named  immediately. 
Professor Swift says in his letter, "as t o  who will 

tile judges I am as igllorallt as are y o L l , ~ l  

~ ~ 1 1 0does kl-io~v? Smely  Mr. Warne r  ~vil l  not  pro- 
pose t o  decide this matter.  

I11 111akiiig these reillarks we  a re  far f rom desiring 
t o  disparage t h e  value of such prizes as  those offered 
by Mr. Warne r .  W e  u~ lde r s t aad  tha t  Mr. E. E. 
Bmaard ,  who secured the  last prize, is a young Inail 
ui~cler twenty-five years of age, a n d  a self-taught 
as t ro i~omer .  U n d e r  very discouraging financial cir-
cums ta i~ces  h e  provided hinlself with a good five-inch 
telescope, with which h e  has  done  excellent work. 
H i s  RTarner prize will h e  turnecl t o  good  account,  as  
h e  writes t o  illfor111 us tha t  t he  $ 2 0 0  will enable hiill 
t o  purchase a plot of ground 011 ~ v h i c h  t o  build a 
house for his family ; \ire need  no t  aild tha t  a n  observ- 
atory will b e  a leading feature i n  Mr. Barnard's new 
house. 

TVe feel a pleasure in  showing the  practical good 
Mr. Warne r  is doing b y  providing these scientific 
prizes, a n d  we  trust  h e  nlay coiltinue tlleill during the  
follo~ving year. O u r  criticisill is of a perfectly friendly 
character a n d  made  with soine regret. TVe have re- 
ceived letters fro111 subscribers coilfirming our  view of 
tllc case, ~vllich will renlaiil unpublished, a s  me desire 
t o  close the  discussion. 

ON T H E  DISCOVERIES  O F  T H E  PAST H A L F -
C E N T U R Y  R E L A T I N G  T O  ANISIAL SIOTION. 

f3y J.EURDOU-SI N D T R S O N ,  hq D , L L D., F.R S 

[Cu?icli<~?~tz'f,uiii 1711,' 186 1 
T h e  living muscle of a frog is placed in a clased cham- 

ber, which is vacuous-2'. e. contains only aqueous vapor. 
T h e  chamber is so arranged that  the muscle can be 
made to contract as often as  necessary. At  the enti of a 
certain period it is founci that the cliamber now coil-
tains carbonic acid gas  in quantity corresponding to the 
number of contractions the muscle has performeti. The 
water which i t  has also given off cannot of course be 
estimated. TFTliere do these two products come fi-orn ? 
T h e  answer is plain. Tlic muscle has been 11ving all the 
time, for it has been doiiig v~ork ,  and (as \Ire shall see im- 
mediatel!~) producing heat. Wha t  has it been living on ? 
Evidently on stored material. If so, of what nature ? If 
we look for the answer to the muscle, \xre sliall fintl that 
it contains both proteid ant1 sugar-producing material, 
but \vliich is expended in contraction we are not informed. 
There is, however, a way out of tlie clificu!ty. W e  have 
seen that the only chzmical products which are given off 
during contraction are carbonic acid gas  and lvater. It 
is clear, therefore, that the rnaterial on which it feeds 
must be something which yields, wlien oxitli~ed, these 
products, ant1 these only. The  materials which are stored 
in muscle are oxygen and sugar, or sometlii~ig resernbli~ig 
it in chemical composition. 

1 Ludwig's first impcrknnt research on this subject \\,as published in 1881. 

duced when a muscle does work, Most ~ e o ~ l e  will be 
ready to admit as evidence of this, the fa~iyilia; fact that 
we warm ourselves by exertion. This is in reality no  
l,roof at all. 

T h e  proof' is obtained when, a muscle being set to con- 
tract, it is observeti that a t  each contraction it becomes 
warmer. In  such an  experiment, if the heat capacity of 
llluscle is liuown, tile of the particular muscle, 
and the increase of temperature, \x7e have the quantity of 
heat produceil. 

If you deterniine these data in respect of a series of 
contractions, arranging the experirnents so that the worlc 
done in each contract~oii is measured, and immediately 
thereupon reconverted into heat, the result gives you the 
total product of tlie oxidation process of heat. 

If you rep-at the same experiment in such a way that  
the work done in each contraction is not so reconverted, 
the result is less bv the qgantity of heat corresponding t o  
the worlt done. The  rzsults of these two experirileilts 
have been found by Prof. Fick to cover each other very 
exactly. I have stated them in a table1 in which we have 
tlie realizatioii as regards a single muscle of the following 
forecast of Mayer's as  regards the whole animal organ- 
ism. " Convert into heat," he said, " by friction or 
otherwise, the mechanic11 product yielded 11y an  aninial 
in a given time, add thereto the heat produced in the 
body directly (luring the same period, and you will have 
the total quantity of heat v~llich corresponils to  the 
chemical ~~rocesses." We have seen that  this is real- 
izable as regards muscle, but it is not even yet within 
reach of expc~imental  verification as  regards the whole 
animai. 

I now proceed abruptly (for the lime at our disposal 
does not admit of our spending it on transitions) to the 
consideration of the other great question concerning 
vital motion, namely, the question how the actions of the 
muscles of an aniiilal are so regulated and coordinated 
as  to determine the combined movements, whether 
rhythmical or voluntary, of the n.11ole body. 

As every one knows who has read the " Lay Ser-
mons," the nature and rneaning of these often uninten- 
tional but always adapted motions, which constitute so 
large a part of our bodily activity, were understood by 
Descartes early in the seventeenth century. Without 
saying snything as  to his direct influence on his contem- 
porarles and successors, there can be no doubt that the 
appearance of Dzscartes was coincitlent with a great 
epacli-a11 epoch of great tnen and great achievements 
in tlie acquirement of man's intellectual mastery over na- 
ture. XVhen lie interpreted the unconscious closing of 
the eyelids on tlie approach of external ol~jects, the  acts 
of coughing, sneeziiig, 2nd the like as  meclianical and 
reflected processes, he neither knew in what part of the 
nervous system tlie mechanisms concerned were situ-
ated, nor how they acted.? I t  was not until a hundred 
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(Result of one of Yick '  ?:xperiments.) 
hiechan~colproduct .....................6670 gramn~emillimetree. 
I ts  heat ~ a l n e  ...........................1j.6 milligrammeunits. 
Hent  prqduced ............ ..........-0 o 
Total product recl.oied as heat. ..;1.'6 
Deicartes' scheme of the central nervous mechanisnl comprised all t he  

pnlts n,hicii we now regard 3s essential to " reflex-action." Sensory 
nerl-es Xvere represented Ihy threads (filetsi which connected all parts of 
the bodr to the bmin ( "  (ICuvres." par V.Lousin, vol, iv., p. 3 jg i  ; ,motor 
nerves by tubes which extended frorn the brain to the muscles ; motor 
centres" by "pores" 73 hich were arranged on the internal surface of the 
ventricular cavity of the brain and guarded the entrances to tlie motor 
tubes. Thjs cavity mas silp;,osed to he kept constantly c h a r ~ e d  with 
" anln~nl splrits" fiir~lished to it froin the heart by arteries e-pec~ally des- 
tined for the purpose, Any"  incifation" of the surface of the body bv an  
external object ~vhich affects the organs of sense does so, according to 
Descartes by producing a iiioiioii a t  the incited port. This  is communi- 
cated to the pore 127. the thread ?n,cl,~auses it to open, the consequence of 
jjhich 1s tha t  the " animal s p w t  contained in the ventricular cavity 
enters the tube and is conveyed by it to the various inuscles with which 
it is connected, soas to produce the appropri,xte motions. T h e  whole system, 


