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RSTlZOi\!OlIY. velocities is inversely a s  tlieir masses, .rn thirf zucrvc 
:<,ill ir.r the i ~ i i l . ~ . ~ fhc nto!iz." -A collectioli of " Ollservatiolls of  I ~ l ~ ~ f hht f h ~( ' ih~i* v ~ / - J /  of 

'l'liis lool<s to m e  like :L t l e t l~~c t ionfroin :n~tIiernaticnlI l o u l ~ l e  S ta rs  ~l lat le  a t  the  United States Naval  Observa- 
just been issuetl fioql tlie , \ v ~ r l < ,tlioug!: a s trxnge one. \Vith the  second quotation tory, , ,  Profe5sor Hal l ,  i :LISO per fcc t~y  zgree, for i t ~ i ( ~~ fro111A ~ ~ X I V V ~ ~  l-iot for a, Government l'rintitlg Office a t  TVasliington. T h e  list in- n i o ~ n e ~ i ttlii~il;, nor tlltl I sxp, tha t  ether  alltl ortlinary clLl:les, besitlej a slnall nulliber of stars ohsrrvet, i n  IS6j ,  niat tcr  a r e  tlie same.  I only rn;~intaiii tliat e her  ii mat-9,6 in,  tc,uatorial, all the ohsel.vatiolls of t l ouh le  ter. 'I'o tlefinc ninttcr a s  that  wliicli ollzys Nejvto;i 's law stars  iliatle by I'rof. Xall wit11 tlie 36 i l l .  refractor since i of gravitation a s  Professor Dolllzar t l o c ~ ,szems to  ine

1875. T l ie  wliole number  oi' o l~servnf ions  is 1G14. Ilul little h r t le r  tlian to sap  i n a t t i r  is t h a t  \vliich has  
THE TR.-IKSIT OF VESCS, 1882 --At t h e  sitting of ~vr ig l i t .  Tlie  rlefeuse given lor  the use of rlie ~ v o r d  den- 

the  Paris  Academy of Sciences, on  the  e~i t l  of hIny, tlie sity a s  applietl to  s 21nethinq ~vliicli it is clai~iietl is not  
ILIinister of Foreign Afldirs transniittetl a ltt!er f r ~ m  the  matter ,  n,oultl, ~f sanctionetl, make sat1 liavilc ~ v i t h  tlie 
Britisli ~\mhassat lor ,  on the  par[ of liis Gover~iinznt ,  tl-sir- precision of scientitic ant1 teclinical terms.  Tlie  wcrtl 

wliich Frencliaulliorities tlie Tioyal , tle~isity lias a c!efinite meaning,  Z L I I ~ Ii f  Professor Ilolbeal- ing to he i n f o r m e d ~ v i t l ~  
S ~ c i e t yof Lontlon slioultl csmmunicate \sit\-, the \-ic\v of' ~vislietl to  at tach to  it a ne\v meaning,  hc slioultl lial-e 
a n  interchange of opinions r e l z t i ~  e to the  ol~servations of saitl so. I confess to no  little curiosity to  laioiv this ne\v 
the  approacllitig trriosit of Venus. Tlie  letter was  re-  meauing of the ~vor t l  (!ens ty a s  appli-ti to ether regartled 
ferred to  a com~ii i t tee already ~ i o m i ~ i a t t t l . - ~ \ i t I ~ ~ i ~ c ~a s  nail-matter. 

- --. I do not  by aiiy lileans 1vis11 to restrict Pi-ofrssor Uol- 

C O R R E S l l O N I I E n ' C E .  bear to oue or  any  orlier nuniber ( f p l?ne i  in arra11;;ing 
his atoms,  hu t  I (lo not sez tha t  i ~ i ~ l ) r o \ - e s  h ~ \ v  his posi- 

LThc E d i f o i .  does ,ioi ho j /?  I( l~iii~'j/' i i - \ , ho i i i i f / c  / ( > I .  i ) / , i , i ioi!r  c ~ . , ~ V L . S S ~ , ~ J  

hj, A ; ~ ~ J~ ~ is i ( , ~ . L , j l  L ~ I l i ~ o l i , l l l  i tion. i? ratli:il o r  triangul:rr pl.ismntic s t ~ x c t u r e  is j u , i r ~ c j , / s .  ~ (oi!,T Cii,jr 


crr i inirs .]  
- open ; ant1 such  snturatrti n-iolecules RS IHCI, IT! 0 k c . ,  


coulti not  exist. T h i s  is, ho\vecei., I ~ u t  a ininor ol~jectioii 
To rhc Editor r~f SCIENCE.- to the  h!-p:tl-iesis ant1 nett1 1101. occupy our  a+tention until 

111 " R C I E K C F , "  f i r  AI,iy 21,  Proiess9r Uolbear replies tl15 more serious olles a re  rc;nol-etl, 11 is llut ZL I ,atural


to  my criticism of his j l a e r s  in a innliner ~ h j c h ,  lf una-1- ' ineyitai1le ~.( jnseq, lence of tllis llpl,ot]itsls to sullllose 

swered 11y me, is liable to 111;~cotne in a false liylit. I, ciissociatioll;L<. n\ljolure z t r o ,  i lnt l  a s  (10 iillow 
theref0l.e. a ~ a i n  IXqUeSt n llorti.11 of your vdLI:i!ll< SlIaCa. anything allout matt,>r a t  nl)solute zero tile necessity of 
l'rofessor Ildlbear s:iys that, I elhal~:, lie ~ v ~ s  (1issocilition at t[,;Lt telill>ernturc i3r2sel l ts  tonot ~ u z r t l -  
ed e n - u g h  in some of his statenieuts, arltl 1 perfectly agt-ez Ill). a !,rl-y gt.e;rt tlifiiculty i n  alll,lyillq- :-lie liylIo+l,e-
with him. H i s  reply, too, s e e ~ n s  to  n ~ e  t ' l  11e "not  gunrtietl ,is s ~ - n c ~ l r o l l o u svillrntions to rxl,lnill
rnough." I shoisltl h e  ve:). lot11 inc!eetl Lo ascrii e to in- lllclecu12Lr llllenolninl ailllesion, c o ~ l e s i o l i ,  kc. 1 3 ~ ~ 1  
telitlon \vhnt lool;s vely mucli like a n  atterliiIt t:l tlray into I reatl Prclfcssor I),,llleal's (leicriptlon of  liis higIlly
scielitific contrbrersy the  legal nlaxilil, " f i l ~ l l shl I c i ! O ,  c l l r ious  an:! i l l teres~ing er1,ei.ilnents l12fore n.ritillg Illy
b l s i / s  I'IZ ni/inib~ts." \\'11~1~,110we~ei-, tile I'rol'esior aa!.S i criti,cislll I shoultl ,;lost assllr,otlip haye alr,iyetl tllese 
that  11y (leal n g  with tlie last part of my paptl., " i t  \\-111 ,cry ~ y l l ~ ~ i l l l ~ l ~ t s  against  lils tlleoly, tllougll ine v i t \ e l l c e  

save sa!-ing vety ~iiiicll about  tlie first rnrt ,"  it eel-tainly I feel 110illealls sure  that tile follllltion of one vortex- 
looks as if h e  tvied to apply tliat maxini. In  rrg:rrtl to  ,iIlg fro,il tlvo may lie (lue to friction, ~f it can 
t h e  c!notati::n froru hIar\vell 's pa11t.r publisiled in 1'01. XI .  shoLlln mathematically that s sme I-esLllts foiloiv i n  a 
of Karure.  I frnt:ldy o ~ v n  that  1 n w e r  saw i t  t1l1 t h e  Pro- llLrfect fluit], 1 fear the l'rofessor'sespel-iments malte all 
fessor's reply dl.e\v lily a t t e n t ~ o n  t h e r e l ,  a ~ i t l  I thus  1 1 ~ 9 -  of tile vortex.l-jllg tlie3ry, 

licly espress to h:m my obligatious ant1 thnnlis for having N~~ lest any  (loulIt slioL,;tl arise as to , h e  relati.,.e 

done so. I cannot, Ilo~~:ever, atlmit that  this i~ivtst igat ion l)osi!ioll of I)rofrssor ~ ~ alltl m y s e l f  l ~ ~
l ill tliis cont rc -  ~ 
of Mas\vell 's materially alters t h e  situation, hlasn-ell vcrs)., allon. m e  ill conclusioll to state lllc case as it a,l-
treats of l ~ ~ o l e c u l e sant1 I'rofessor Dolhear sp-alts of j,rals to llle, pI.ofessor 11,lllear, a weli-lalowl; scientist, 
atoms, so:nething n l t o ~ t t h e r  tliffei.r~it. H i s  results are, , a ~ l ~ a l l c , o snew li).llo~ilcscs; I ,  a n  uu~~l lo\ , . l i  of
furt l~ertncrz,  tlie inatlieniatical c o ~ i s ~ q u a ~ c e e i  certain sclellce, olIj-ct to these llylIotlleses tile grounti of  ill-of 


in regal-tl to the  ~nolecules ; hut these mathe- 
l~y l~o ' l l t . ses  sufticient eyitlence. ~l~~~ accoltlillg lo tile general  r u l e s  
m;~tical tletluctiot~s do lint agree !vi:li the ~ e s u l t s  of  ex- of a r ~ L ~ ~ l l e n t a t i o l ltlle ~ l u r ~ e l l  restsof \\-irli pl-o- 
periment-the ratio of  the  specific heats  tletluced from fessor u o l b e a r ,  a n d  it is for him to I.emoYe m y  ot,jectiolls
h h ~ L \ ~ e l l ' si l l \~§tigat ion does llOt agl'ee \\'it11 t l i ~  Fame eitller 1))- i;llon.ing tllat tlleS. are not 17;~ll takell o r  
ratio esperimentaliy tlrterminetl, Ailti 3Iaswell says tha t  o,.e,c,l,l~,g tllelll by furt i ler  eY,t]ence,
in this d i s a g r e c ~ n e ~ i t  he g t e l t e s t  dificulty of the  ICinetic \VAI. H. I ~ O P P .
Tlleory of Cases  lips. I3o l tzm~nn ' s  result applies to  a rigid 1 EYJ:!:.~I.O, ~II , ; , ,x. Y., 24, 1 8 ~ 1 ,  
113tl!;, and is no t  genrrnl, if i understaiitl hIa::wel! cor- - -- -- +* -

rectly. Now, it \voultl ceriainly be more in accortl with 
scielltific principles to use ail erperimeiltal coustant ra ther  B001i.S RECL<I\'FII. 
than  a purely theoretical one in such calculatioiis a s  tlie ' S H E  c.k.1,. ~ ~ to tlie tS Lof ~~ ~ ~ ~ ~~ ~ ~~ ~ 1 3 ~ ~ 1 ~ h ~ ~ ~ ~ ~ l  
Professor's. Animals, Esprcinlly ;Ila~iimals. By ST. i;~or,c;+;

I'rofessor Ilolbear's reply gives the iri~pression tha t  h11Tr.41<'r, P h .  I)., 1;. R.S. 200 11lu.itr:itions. Scri11-
in 1':'-1: = i. I regard c. a s a  ratio vvhen I clea:ly s ta te  t h a t  u r r ' s  Sons,  N e ~ v  York, rSSr .  

1: ?I /  71'' i i  it is anyth ing;  it, 12' = t it must  he 111:: ratio 111 illis oc lny j  voliitlle of allout author,1:
3 

has  a ~ t e m p t t t l  to give l\-llnt lins ne\-er 11cz:i attemlltetl for 
ally o t l l e r  aninlal In  a sillgle, .o lume;  viz,, a collllllete ac-and this  is cleally incolisisirlit \\-it11 i ts  also l ~ e i n g  the  

difference c - - E .  As,  howevc-r, the Profes5or admits  tlie 
NL 7)'e x l ~ r e s s i ~ t ~I')' = :. --- to  we  agree  onb e  ~ v r o ~ l g ,  this 
3 


point, "Thel -e  is  nothing in tlie fit s t  paper tha t  is a de-
tluctioil from a n y  mathematical worli given," says the  a,lt]lor t[efines his anti gi\-i.s
Professor. In  111s first paper, Section I l I . ,  he o l~ ta ins  the lIonlt  : I 11(- o [  astrollomy. s

/
I l l  7)' ' 
allti says, - ' r h a t  is, tile square ,lIeir ""(1 geology have producetl great  c h a ~ i g e s  in men's: minds

ec,,sqtion ,= , 
tl.uriilg t h e  Inst tlirer ceiituiies: biology is pro- 712 3-
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ducing changes a s  great in the present age. So rapid has 
been its progress tliat tlie natural liirtory ot aniinals antl 
plants needs to he re-~vritten, tlie fieid of nature being 
surveyed from a new standpoint. Such a history may 
be ~vrit ten in tcvo ways : ( I )  Living beings may be treated 
a s  one whole, their organization being successively por- 
trayed as  they exist in tli? whole series ; or (2) one ani-
mal (or plant) may be selected as  a type and treated of 
in de ta~l ,  other types successively more divergent in 
structlire from the first, being clescribed aiterwartls." 

Tlie author has chosen the secontl plan for this boolc; 
and in selecting the cat as  type, the principles lait1 tloivn 
by Straus-Durc'~heitn ant1 Wyman ninny years ago, antl 
so clearly presented by JL711der in the A'eiu Y o ~ kA7ftdirtcl 
3oz~r,zraZ for October, 1879, seem to have guitletl the au- 
thor, although he nonrhere refers to those writers. T h e  
principles are as folloli,~: T h e  type sliould be of conven-
ient size, abulltla~it and easily obtained ; its structure 
should be nearly enough like man's to render coinparl- 
sons easy. Sucli a type m?y serve as  an introcluction to 
the study of tlie group to ~vhich  it belongs, and in this 
boolt the subiect is so treated " a s  to fit it also to serve 
as an introtluction to Zoolcgy generally, and even to 
Bioloev itself." 

&, ,
T h e  oppning cliaptcr forms a very pleasant introtluc- 

tion to the subject of the inquiry. I t  gives the supposetl 
origin of tlie cat as a tlornestic animal from the Egyptian 
cat (Felix cnlz&ztn stve i~/nnt'ct~lizl'n). hlany anecclotes 
illustrating its character and habits are also given, antl its 
well-1tnon.u attachrnent to places is contrasted with tlie 
devotion of dogs to  inilividuals. It is stated, a s  was 
pointed out in the article in the m-tlical journal referretl 
to above, tliat tliffertnt kinds of domestic cats do not tlif-
fer in size and form as  (lo the varieties of dogs. The  
diiltrence in appearance is said to be mainly due to  the 
diffe~ence in the color, quality and length of the hair. 
Later in tlie book (chap. xii.) all the living members of 
the cat fami!y are tlescribetl, antl many of them 
are elegantly figured, the figure of the lynx 
Eeing a gootl example. illany of the fossil cats are 
liltewise tlescribttl, the skulls of iuost I~eing figured, in- 

~ub l i shed  thirty-five years ago. The  true character of 
the ligamenturn interarticularz was tlcscr~betl by Meyer 
in 1534, and 11x3 been verifietl by later writers. It is so 
evident too that it is h:ird to understaild h o ~ v  it could 
escape even a superficial tlissec!or. 

Tlie muscular svstem, as  a whole, is ~ v f l l  (lone, and 
the figi~res, while they lack tlie elegance and grace of 
Sti-ails-Durclclieim's, are correct and well chosen. There 
are, however, a fenr omissions \vhich it is difficult to ac-
count for. 

T h e  remainder of the anatomy is not of the same ex- 
cellence as that of tlie osseous and muscular systems. 
T h e  account to be  equally complete, but ~t is ~ ~ u r p o r t s  
re-illy a curious and coilfusing admixture of liuman antl 
feline anatomy. Every anatomist who has examined 
with care the structure of the cat must have been i n -  
pressed with its cloie resemblance to man's. T h e  
resemblance, hornlever, does not always amount to 
itltiitity, but on the contrary the cluestion of homology is 
often a very tiifficult one. 

T h e  represfntation of the salivary glands (fig.88) 
looks veip satisfactory, but the bodies marited (Bj  ant1 
calletl " accessni-y submaxillary glantls " certainly are 
not such, antl have no connection wit11 \Tharton's duct, 
as  may be tle~nonstratetl,,l~y a fine injection of tlie same ; 
and " accessory glaiitls of the parotid if el'er present, 
are only so a s  anomalies. With ]reference to the 
pancreas it is statetl (p. 153) tha t  " T h e  pancreas is a 
large, racemose glanil, coinposed of, acd  entirely invested 
by, peritonegm." Further on (p. 191) the pancreas is 
said to be covered by peritoneum only on its ventral 
surface. 'The cntirz tliscussion of the peritoneum is 
failly correct for man, hut very unsatisfactory if applied 
to  the cat  (pp. 151, 190-1). In the tlescrjp!ion of the 
villi (fig. 94) the follo~ving statement is made :  AI' 

section of tlie small intestine, showing the  11umerous 
villi, with their orifices directed to~varrl the  central 
cavity." This ascription of orifices to the iiltestinal villi 
~vil l  probably strike every one who has ever seen them 
with astonishment. 

In tlescr~bing tlie structure of the alinlentary canal 
clu.l~iigthe curious sabre-toot11 (~itnchn.i.odzts S I I L ~ ~ U ~ O ~ L )  no mention is matie of the ~lluscular is mucosx ; and the 
T h e  introductory chapter closcs ~vit l i  a partial explan- 
ation of [lie "anatomical terms and relations as  they exist 
in the selected type," and a general view of the scope and 
character of the bock. 

T h e  11lan of the anatoniical and physiological part is 
that folloivetl by n ~ o s t  scl~ool boolts upon those subjects, 
the slteletoii or hard parts being given first. T h e  physi- 
ological ant1 histological consideration of each system is 
placeti a t  the beginning of the chapter devoted to the 
giren system. T h e  physiology is, antl perhaps properly, 
what one fi~icls in all gsod text boolts of liunian pliysioi- 
ogy. LIost of thr  figures of the tissues one reccgnizes as  
belonging to the text books of huinan histology of ten 
years ago, and the descriptions liltewise belong to that 
date. While one familiar with the tissues of the cat's 
bo:Jy would be ready to admit that  they may be properly 
tlescribed in terms of human histology, it is to be g ~ e a t l y  
regretted that the splendid achievements of tlie last 
tlecatl-, have not found place in a worli of this character 
~vhich  purports to represent the high-water marl; of bio- 
logical kno~vletlge. 

In pleasant contrast with the part just consitlered is 
the treatment of the s1;eleton. Tlie descriptiorls are t s -  
cellent, and the subject is rendered more attractive antl 
intelligible by the numerous figures. I11 fact this part of 
the boolt is better and more fully illustrated than any 
other. The  two most striking defects are the descrip- 
tions of the articulation of the ulna and carpus (11.963 arid 
the interarticular ligament of the ribs. The  first error is 
repeated in fig. 60. These errors seem quite inexcus- 
able a s  the nature of the ca:-pal articulation is very evi- 
dent in the actual spelimen and besides it was cointed 
out by Straus-Durcklieim in his " Anatoinie D u  Chat " 

ielations of tlie ducts of the liver ancl pancreas are in- 
con:istent with the facts as shown by Cuvier, Claude 
Bernard and others. 

T h e  anatovy of tlie citculatorp, like that  of the  ali- 
mentary spsteni is yery unsatisfactory. There are  but 
few figures, and by a curious inistalie the ~valls  of the 
right ventricle of the heart (fig. 102) are shown a s  
much thicker tlian those of the left. In the general con- 
sicleration of the subject-the part applying equally to 
iuan antl the higher mammals-the author, fro111 the irn- 
lnense amount of matel-ial, has made a happy selection 
of tile most salient antl iml~ortant points. Rut in the 
s ~ e c i a l  consitlera!ion, the descriptiolis are too nearly 
identical will1 thcse of human anatomy. T h e  parts 
especially faulty are those referring to the vessels of the 
axillary antl brachial regions, to those of the brain and 
to the nzygos vein. C'ontrary to the statement on 
p. 197 valves are usually fcuiid in the  veins of the 
kidiley ant1 uterus as  one can easily tlemonstrate by dis- 
section or plaster injection. 

T h e  iieiTruus system is rather briefly but fairly well 
treated except in some of its details. Tlie figures are 
mostly good ant1 corrtct. In tlie mesa1 sectioii of tlie 
brain (fig. 129) the fifth ventricle is shown as  extend-
ing the entire length of the corpus callosum ; and the 
figure of the base (fig. 128). eshibits many features wh:ch 
are characteristic of man rather tlian of the cat. 

In contrast with this, however, it is gratifying to finti 
tlie author following the latest authorities in cerebral 
anatomy in denying the presence of the great transverse 
fissure (fissure of Bichat), and in asserting tlie vesicular 
character of tlie hemispheres (p. 267)) although in the 
treatment of the structure alld of tile brain fissures no 
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reference is made either to the paper on thecat's brain in 1 
Vol. I., Xo. 5, of this journal, or to any of the special 
\vorliers mentioned in that paper, And in treating of the 
functions of the brain, no mention is made of Ferrier, cr  to 
any other writer who has added to cur  liiio\vledge of the 
localization of cerebral functions. 

T h e  peripheral part of the nervous system is more sat- 
isfactorily treated, on the whole, than the central part, 
and the descriptions are illustrated by s e ~ e r a l  excellent 
original figures. The  general excellence is greatly 
marred, however, by the statement on p. 271 that  " Thr. 
fourth pair of nervts, called also the trochlear or 6 f ro i i~  
their function of raising the eye-ball' pathetic, etc." A 
nerve could hardly be said to move the eye in any direc- ' 
tion, and the superior oblique muscle to which the fourth 
nerveis distributed, io.ivcrs the eye-ball (Quain, Vol. I., p. 
277). T h e  description of the vagus or pneumogastric 

' nerve (p. z75), is correct for man as given in tlie standard 
vio:ks on human anatomy, but it dots  not represent even i 
approximately the condition in the cat  as  the sirrplest 
kind of a tlissection :vill shew ; and the assertion (11. 284) 1 
that  the gangliated cord of the sympathetic e ~ d s  in a , 

ganglion impar, as  with man, is also incorrect. I 
T h e  account cf sensation and the Grgans of sense is 

interesting and mainly satisfacto~y. T h e  author has, in 
this case as  t h r o ~ ~ g h o u t  booli, introducetl his the entire 
own speculations almost exclusively wherever, from the 
present imperfect stateof knonledge, it was necessary to 
use the imagination ; and tlie reader conversant with the if o r e m ~ s twriters of the day, will probably often iincl him- 
self on unfamiliar ground. 1 

However faulty one may consider certain parts of the 
booli, he can but congratulate the author on his treatment 
of reproduction and embryology. R e  e~it lently believes 
that "\Thatever God has made is clean," and hence the 
subject is treated in the same full and open manner tiiat 
a botanizt would treat the feitilization and development 
of a plant. As  the special embryology of the cat has 
not been fully investigated, most of the ass t a t ~ n ~ e n t s ,  
frankly admitted by the author (11. 317)~are those sup- , 
posed to  be applicable to  the higher mammals generally. 
T h e  subject is rendered much more intelligible by the atl- 
dition of original diagrams. 

Chapters XI,  XII,  SIV and XV, treating res~ectively 
of the cat's psychology, its piace in nature, its hexicol- 
ogy or relations to environment, and firally its pedigree 
and origin, may be taken t ~ g e t h e r  as fol-ming the philo- 
sophical part of the treatise. Probably they \\,ill be read 
and discussed more than any other chapters; and from 1 
their connection with tlie other matter in the I)oolz, the ' 

estimate made of the author as  a philosopher will depend 
more largely 011them than on the author's ~vorlis  (Genesis 
of Sllecies, Lessons from Nature), claimiiig to be allnost 
exclusively philosophiccal. 

Doubtless those who accept the philosophy of Plato 
and hristotle will be especially pleasetl with the chapter , 
011 Psychology; but those \vho believe that  soine prog- 
ress has been made over those systems, which were car- 
ried to their logical coliclusion with such disaster to the 
human mind in the hIiddle Ages, bill probably txperi- 1 
ence some disappointment. The  manner of treating the I 

subject and the  position talien by the author ma!- be gath- ; 
ered from the following,c~uotations : "Psychology denotes ; 

tlie study of all the act~vities, both simultaneous and suc- I 
cessive, which any living creature nlay exhibit " (p.365). ' 

The  psyche, or soul, then, is that  principle of individua- 
tion which makes the  animal what it is, though it has no 
existence apart  from the matter it vivifies. Yet it is the 
animal par excellence, the inatter of which it is composed 
being but the subordinate part of $e compouiitl but in- ' 

dissoluble unity-theliving animal. " T h e  terms 'mind ' 
and 'mental a c t '  a re  not of course properly agplicable to 
the felt neural psychosis of the cat or of any unrational 
animal. They are here ~nerely employed ailalogi-
cally in deference to popular usage. T h e  'mind ' prop-

erly denotes the phenomena of our consciousness." (p. 
386). " In fact, all the mental phenome~la clisplayed by 
the cat are capable of explanation by the former list of 
psychial powers (such a s  may be understood to take 
place without deliberation or self-consciousness) TT-lthout 
the aitl of any of these enumerated in the above cata-

T h e  chapters of the cat 's  place in nature and its hexi- 
cology ta1;eii together are the most comprehensive of 
any in the book. In them is given a brief sltetch of 
historical geology, of tlie entire organic world and of 
the d~stribution and relation of animals. Then by 
means of tables the author givts his vievis a s  to  the 
position occupied by the cat with reference to the 
mineral, the vegetable, and the animal world. In sum- 
ming up the characters of the cats, their position in the 
aninial v~or ld  is gi\-en in the following language: " But 
the cats are not only such highly developed carnivora. 
Scmething may also be said in fa\-or of their being con-
sidered the highest mammals-the vely flowef; and 
culniination of the inatn~llalian animal tree. (p. 
491).

T h e  book fittingly closes with a chapter " ~ 1 1the pedi- 
gree and origin of the cat." T h e  part on the pedigree 1s 
f~11l and excellent, the graphic method being employed 
to show the supposed pcsition occupied by the cats and 
the relation they bear to their allies. SSThen, however, 
the authcr takes up the consiileration of the cat's origin, 
he Sorsaltes his usually calm and unimpassioned style, 
and the heat of the poltnlic is inclicated by the frequent 
occurrence of such wortls as  "absurd, absolute," etc. I t  
must be a matter for surprise and regret that ntither 
Darwin r o r  Wallace a l e  nientioned by name ;  and that  
the tlieosy which has contril~uted so largely to the 
splendid achievements of modern biology stoultl be dis- 
missed t h u s .  " T h e  nolion that  the origin of species is 
clue to 'Katurai  Selection ' is a crude and inadequate 
c ~ n c t p t i o n  which has been ~velcometl by many persons 
011 account of its apparent simplicity, and has been 
eagerly accepted by others cn account of its supposed 
fatal effects on a belief in a divine creation." (p. 520). 
Oce familiar with the growth, dtrelopment and present 
status of the doctrine of evolution must read with aston- 
ishment the note on p. 526. " This  conception (0: 
11s)-cl~ogenesis) put forwartl in the ' Genesis of Species 
(by hlr. AIivart) seems to 11e practically admittetl, even 
11y the author of ' The  Origin of Species' " (Mr. Darwin). 
It is evident fl.oin the foregoing quotations that the author 
has overlooketl the closing sentence of the introduction 
to every edition of " T h e  Origin of Specits" where h2r. 
Carwin says : " Furthei-more, I am convinced that  
natural selection has been the main, but not the exclusive 
means of modification." One must also suppose him un- 
fanliliar n i th  the later editions of "The O ~ i g i n  of 
Species," "STariations of Animals and Plants Under 
Uomestication," the revie\vs of Professor Iluxlejr and 
ctliers, where the limitations of Katural Selection, recog- 
nized in the sentence just cluoted from Mr. Darwin, are 
c lea~ly  pointed out. 

As  a whole the book is quite free froin typcgraphical 
errors, and the few that are present would doubtless have 
been corrected if the English plates had not been used 
by the American Publishers. T h e  author's style is 
usually simple and pleasing \\,hen treating cf general 
mattel.s, but the parts requiring exactness are often 
marred by insuflicient or ambiguous statements that 
must leave the  student in perplexity. Fo r  example, in 
desc r ib i~gthe ~ ~ e c t o r a l  is used limb the tern1 "fore-leg" 
(11. 89) to intlicate the part betwee~i the shoulder and 
wrist, while further on (p. 103) it is used in one sentence 
for the part bet\\een the elbow and wrist, and in the  
follo~viilg sentence it is used with the meaning first given. 
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To a d d  to  t h e  confusion t h e  term " fore-arm" is  
(pp' '9, go, 93' 95' Ioo 

a n d  103). 
On p.  445 it is stated that the cat's "consists 

almost entirely of oxygen, hydrogen, carbon,  a n d  nitro-
gen, a n d  largely of protoplasm." Students  would cer-
tainly be  pardoned for concluding f rom this  s tatement 
t h a t  protoplasm is  a n  element simply equivalent to  oxygen 
o r  any  of t h e  other  elements enumerated.  O n  p. 456, 
t h e  following sentence occurs : " O u r  present task is  
then to see what  is implied in saying t h e  cat  is a 6 beas t  
or a 6 mammal.' T~ do this we must know its relations 
simply a s  a ~ n a m m a l ,  to  t h e  other  forms  of  vertebrate 
life, z; e , ,  to the groups pisces, hi^, ~ j ~ ~ 

Monocondyla~and t: the mam-
vertebrates taken together. Here ther:, is 

whatzver that the terms "Branchiata and 
" M o n o c o n d ~ l a  desigllate more comprehensive groups 
t h a n  the  te rms  immediately preceding them. Again o n  
p. 524 it  is  said : " Ejut a r e  no t  a piece of oak a n d  wood- 
ashes  different subs tances?  Y t t  does n o t  fire grad:~ally 
transform t h e  former into t h e  lat ter  ?" This sounds like 
t h e  science of the 13th century ; and such  a teacher 
Inight find himself embarrassed b y  a,student's inquiry of 
what becomes of alcohol, which under the influence of 
fire changes neither to  visible smoke  nor  to  ashes. 

The nomenclature conforms as little as pas-
sible to  t h e  principles of a t rue scientific terminology so  

presented in No. j 8 9  I11 this journal. He 
mostly employs t h e  te rms  of human but  makes 
them refer to  t h e  natural  at t i tude of t h e  cat  instead of to 
t h a t  of man for  wkom they ,yere designed. Hence  such  
te rms  a s  " above, " below which mean  cephalic a n d  
caudal  respectively in  man,  mean dorsal a n d  ventral a s  
used by t h e  author,  t h a t  is, positions differing go degrees 
from those of human anatomy, T h e  use and  meaning of 
t h e  terms a re  nowhere given, and  to  a d d  to  the  confusion, 
nearly every term proposed in human or comparative 
anatomy may b e  found in some part of the book, and 
often two words are used together) as '?, p '  '7" where 
t h e  large intestine is said to  be  "behind " below" t h e  
stomach.  

But  perhaps t h e  source  of  g re l tes t  s u r ~ r i s e  a n d  regret  
to  those who a r e  ready to  welcome every book of this  
kind is t h e  absence of references to  most  of the  writers 
who have contributed to  our  knowledgeof t h e  ca t ' s  biology, 
One unfamiliar with t h e  literature of comparative ana tomy 
would certainly conclude t h a t  none bu: the  au thor  had  
ever made  t h e  ca t  a subject of careful s tudy.  N o  reference 
ismade toCuvier, a n d  the  splendid monograph of Straus- 
Durckheim on the bones, ligaments and muscles is no-
where mentioned, frontispiecerecalls very vividlyt h e  
similar, but  more artistic figures Straus-Durckheim. 
T h e n a n l e s o f  Prof.  H u x ' e ~and Bernard are absent 
f rom the  book, a n d  no  reference is  made  t o  hVa1lace 
or his magnificent work on t h e  Geographical Distribu-
tion of Animals. T h e  au thor  might  h e  pardoned for  no t  
having seen the  scat tered papers of lesszr writers, bu t  to 
charge  him of ignorance of these would seem about  
equally objectionable t o  t h e  accusation of intentionally 
withholding credit  where  credit is due. 

~t is also to be regretted that there is  no  intimation 011 

the part of the author that there may b e  errors or omis-
sions in the book, and that no special lines of inquiry are 
pointed out to the earnest students for it was 
written. I n  the present state of knowledge~there must 
b e  many things concerning any that cannot be 
understood, Yet t h e  at tempt to  t rea t  t h e  biology of a n  
animal in a complete and  philosophical manner  is a new 
step,:and worthy of all commendation. I t  is confidently 
expected tha t  this book, s o  excellent in  plan, will d o  the  
best  any  book can d o  ; it  will awaken true interest, a n d  
st imulate inquiry in t h e  grea t  field of biology. 

SIMON He GAGE, 

R O Y A L  S O C I E T Y  ( E D I N B U R G H ) .  

P ~ o ~ ~ s s o nHELLIHOLTZ,on  April 17, in  an interest-
ing communication on electrolytic conduction, stated, 
that the experiments he was about to describe were a 
continuation of experiments he had formerly made in 
connection with certain objections that had been urged 
against Faraday's law of electrolysis. H e  had already 
shown that a feeble galvanic current could be  passed 
through an electrolytic preparation of acidulated water, 
even though the electromotive force was not sufficient to 
decompose the water. The  action of such a current would 
be, in the first place, to coat the electrodes, the one with 

with Oxygen. 
speedily combined with the free oxJrgen in the air and ~ ~ h i ~ ~ ~ ,liquid to form water, while the oxygen on the positive elec- 
trode a s  speedily dissipated itself. In  this way the polar- 
ization in the elec~rolytic cell was kept down, so  that the 
original current was never wholly destroyed, I n  the later 
experiments Prof. Helmholtz had completely removed the 
air from the neighborhood of the electrolyte. This  was 
effected by an ingenious use  of the property possessed by 
palladium of hoiding large quantities of hydrogen gas in its 
pores. With this specially-prepared cell, he found that a 
feeble current passed through it, fell down to zero in a very 
short time, the difference of potential due  to the polarization 
of the electrodes quite balancing the original electromotive 
force. O n  throwing off the battery the polarized electrolytic 
cell showed on a delicate galvanometer a reversed current, 
~vhich  rapidly fell to zero from an intensity equal to that of 
the origillal before polarization set in. Another re- 
sult to which his researches had led him was, that there 
were no chenticnl forces acting between the molecules of an 
electrolyte other than those that existed in virtue of what 
might be called their electric charges-a result which can- 
not fail to have an important bearing upon the question of 
cllen~ical constitution. 

SIR W I L L I ~ A I  communicated short paper on  THOATSOX a 
the average pressure due  to impulse of vortex-rings 
0" a solid. When a vortex-ring is a ~ ~ r o a c h i n ga plane 
large in coinparison to the dimensions of the ring, the 
total pressure over the surface is nil. When a ring 
approaches such a surface it begins to expand, so  that, 
if we consider a finite portion of the surface the total 
pressure upon i t  d u e  to the ring, will have a finitevalue 
when the ring is close enough. In  a closed cylinder any 
vortex-ring approaching the plane end will expand out  
along the surface, losing in speed a s  it so does, until it 
reaches the cylindrical boundary, along which it will crawl 
back, on  rebounding, to the other end of the cylinder. As  
it approaches, it will therefore exert upon the plane surface 
a definite outward pressure, whose time-integral is equal to 
the original momentum of the vortex, and a precisely equal 
Pressure as it leaves the surfsce. Hence, in the case of 
myriads of vortex-rings bombarding such a plane surface, 
though no  individual vortex-ring leaves the surface imme- 
diately after collision, for every vortex-ring that gets en-
tangled in the condensed layer of drawn-out vortex-rings
another will get free, so that in the statistics of vortex-im- 
pacts the pressure exerted by a gas composed of vortex- 
atoms is exactly the same as is given by the ordinary 
kinetic theory, which regards the atoms as hard elastic par- 
ticles. 

PROFESSORTAIT, in a brief paper on the crushing of 
glass by pressure, indicated certain results he had obtained 
by experiments, which were in good accord with the math- 
ematical theory of the strains to which a closed cylindrical 
glass tube under high pressure is subjected. Of the three 
stresses, radial, tangential, and longitudinal, which may be  
regarded a s  acting upon any elementary portion of the wall 
of the tube, the two former have a ~llen?~i,zfeffect, to which 
the crushing of the tube is due. From the few experiments 
that had been completed it appeared that the shear required 
to disintegrate ordinary lead glass was about  I %hT.-
prof ,  J.  Blyth gave a n  account of experiments which he 
had made on the cause of the sounds produced in the mi- 
crophone receiver. H e  also exhibited another form of tele- 
phone, in which the vibrating membrane mas attached 
rigidly to a copper wire dipping into a column of mercury 
which formed along with the wire part of the circuit. T h e  
inductive effect of the current on itself caused the wire and 


