
intervals indefinitely sn~al l  compared to a wave-
length of light. This suggestion u7as worlred ont 
by Caucl~y between 1830 and 1835, and for a long 
time was supposed to conlplete the ~mduiatory 
theory of light. But during the last few years 
tlie theory has undergone a vcry active critical 
revision by physicists, prompted by two capital 
discoveries ; namely, the extraordinary ?elations 
between the electrical and optical properties of 
bodies, and the anonlalous dispersioil of light. 
Students of physic.: are well aware that these two 
discoveries are prompting rapid developments in 
two distinct lines, -tlie electro-magnetic and the 
molecular theories of light. 

This boolr by Dr. IZetteler is a very important 
contribution to the subject from the stand-point 
of molecular dynamics, the problems proposed 
and solved being niucli the same as those treated 
by Sir William Thonison in his lectures at  Balti- 
more in 1884. Starting with Gellmeier's paper of 
1872, on anolnalous dispersion (which establishes 
certain differential equations closely allied to Bes- 
sel's differential equation of the motion of a 
pendulum in air), the author passes in  review the 
theories of ISelniholtz, BIeyer, and Lommel, and 
then develops his own, which differs frotn the 
others in  its assulnptions as to the nature of the 
reaction of tlie molecules of matter upon the 
ether. It is well lrnown that the essential fea- 
ture of these theories is that the molecules of 
gross matter have, i n  general, definite periods 
of vibration comparable to tlie periods of light 
waves, and also (since Sellmeier) that they are 
subject to a ' clamping ' effect, As in this treat- 
ment the absorption of the mediurn becomes of 
equal physical importance with its refractive 
power, Ketteler proposes to define as the law of 
dispersion the equation containing conlplex va-
riables. expressing both the curve of refraction 
and tlie curve of absorption. 

With this basis, the author derives a law of 
refraction for transparent bodies and thosc having 
a single symmetrical absorption band, which con- 
tains only four constants, and which satisfies 
observations remarlrably well. Even for the flint 
glass for which Langley has given indices cor-
responding to wave-lengths from 2.36 to 0.34 (LC., 
for relative wave-lengths varying from one to 
seven), the formula seems to be wholly ade-
quate. This must certainly be regarded as a 
relnarlrable feat ;  but, as the author concludes 
(p. 445) that he has accounted for all tlie phe-
nomena of light except pliosphorescence and fluo- 
rescence, this alone does not establish the claim of 
the book to unqualified praisr. It is true that 
his treatment leads to the accepted solutions of 
Fresnel for tlie phenonlena of reflection, refrac- 

tion, and doulr~le refraction ; bnt whether the pro- 
cesses are strictly legilinlale may !)t%rhap.: rest 
under sonle suspicion, in view of the fact that no 
one, bcfore 11iri1 a t  least, has succeeded in estab- 
lishing a satisfactory theory for all of these phe- 
nonlena on ihe basis of nlolecular dynamics. 
Eren Sir ~17illi:~:n Thon13oa, in the Baltimore 
lectures, who approaches the problems frorn a 
stand-point not unlike that of Ketteler. except 
that he dispmses with terms involving viscosity 
as unphilosopl~ical. emphasizes the statement that 
double refraction does not yield to the method. 

It is a cu~iosity worth noting, that the author's 
theory explains the enormous dispersion of bi-
sulphide of carbon. not by the great ' dispersive 
power' as defined by the second constant in 
Caucl-~y's erluatlon, but by the exccptionally great 
wave-length of its absorption band, which is cnl- 
culated as equal to  0.220. 

The discussion of the electro-magnetic theory of 
light is suggestive, and, did it not demand too 
much space, sorile of it  might well be quoted. 
This closes the first part of tlie boolr. The second 
part, of about two hundred pages, is devoted to 
the discussion of the author's experiments to test 
his theories : they, of course, largely relate to the 
phenonlenrt of anomalous dispersion. 

THE ROTIFERA. 

WE have the pleasure of reviewing a very ex- 
cellent which mill be as welconie to the 
amateur and microscopist as serviceable to the 
professional zoijlogist ; for, to judge by the two 
parts already issued, the monograph of the Rotif- 
era, by BIr. I-Iudson and Mr. Gosse, will be ex-
cellent througliont. The work is to  be in  two 
volumes of three parts each, with over thirty 
double plates, of which nearly all are to be colored. 
Its aim is to monograph the lcnown species of the 
class, giving a n  improved classification, and in- 
cluding such anatomical observations as can be 
made upon the living specimens. 

I n  accordance with this aim, the first chapter is 
a n  outline of the anatomy of the group Brachi- 
onus rubens, serving as type of the class; the 
descriptions, \vl~ich are clear, bring lielped out 
by a plate of fairly good anatomical figures. The 
chapter is satisfactory, except that Mr. TTudson 
has indulged in the freak of describing tlie ex-
cretory apparatus, or, as it  is often called in view 
of its homologies, the segnlental organs, under 
the head of 'vascular system.' This is the same 
surprise to a s  that it would be to find the kidney 

The Eotifevn ;or, Wheel nnimalcules. By C .  T.HUD-
SON, assisted by P.  H. G o s s ~ ,B.H.S. Parts i. and ii. Lon-
don, Lo?a{]n~uns,1886. Po. 



SCIENCE. 


describecl uncler circulatory organs. Perhaps ibe 
author rneant only that the excretory organ con-
~ i s t sof branching tubes or vessels, and is vasrular, 
according to the etymological, tllough not to the 
technical, meaning of the word. Odd, too, is his 
designation of the ciliated fni~nels as ' vibratile 
tags.' 

Chapter ii. gives a succinct, well-prepared and 
instrnctive history of the literature of the subject. 
Chapter iii. clibcusscs the classification, ancl, after 
reviewing tlie previous systems, adbocates a new 
one, which is inore con~.enient than its predeces- 
sors, but, lilre them, artificial and arbitrary. The 
new system may stand for the present, but only 
as a convenient makeshift, pending tlre establislr- 
n ~ e n tof the permanent and natural classification 
upon a true morphological basis. Chapter iv. is 
devoted to sketchy notes on the haunts and 
habits. It conc-ludes the first part. 

Tlie second part is entirely concerned with the 
monograph proper, and dcals with tlre Flos-
culariadae an^ Melicertidae. The British species 
are figured and described with considerable detail, 
and several new ones are added. Concerning 
most of them nuinerous and valuable observations 
on the anatonly are also recorded, both in  word 
and picture : for the authors have embodied re-
sults froin their own original investigations so 
largely as to gii c their work importance as a con- 
tribution to zodlogical 1rno.ivledge. The foreign 
species are also described, and in most cases 
figures of thein are reproduced. I t  results that 
a n  urgent need is me11 met, for it  is about quarter 
of a century since the last general ievision of the 
rotifers was published in Piitchaid's ' Infusoria.' 

The plates have the figures on quite a large 
scale, and are partly colo~ed. The drawings 
represent characteristic appearances, and are in- 
structive. The lithographer has done his worlr 
quite, though hardly Tery. nell. The printing of 
the text is good, and several fonts are so employed 
as to essentially facilitate the consultation of the 
pages. 

To still further characterize the worlr, it iilust 
be added that the style is siinple, direct, and of 
a distinctively literary quality. It is pleasant to 
reflect that inost English scientific writeis aToid 
both the pompous prolixity of the French and tlie 
uncouth cuml)rc~u~aess of the Germans. 

The morphologist 1%ill miss nluclr from Hudson 
and Gosse's treatise, for it is essentially descriptive 
even when it touclies upon aiiatomic,tl matters. 
We have found no indication that the authors 
have considered the affinities of rotifers, nor the 
remarkable demonstratinn by Hatschelr of the fact 
that they are the li\ ing representatives of the 
ancestral forni common to worms, mollusks, and 

bryozoans, - the ancestral form which is still 
preserved to us in veligers, Lovdn's larvae, etc. 
There can be little question thatnearly all bilateral 
animals, except the Echinoderrnata, are derived 
from rotifer-like ancestors. It is this conclusion 
which renders tlie investigation of the wheel 
animalcules so important a t  present, and which 
causes regret that Mr. Hudson does not apparently 
include the morphological significance of tlie class 
\~i t l i in  his range of study. C. S. 1 1 1 ~ 0 ~ .  

THE subject of proper names, on wliiclr we 
h a ~ ean extended scientific literature, has so far 
not had the good fortune to fall into the hands of 
a writer possessed of both pliilological training 
ant1 the talent for malrillg his subject popular. 
The ai~thor  of the present work disclaims all pre- 
tensions to have produced a philological treatise : 
indeed, tlie specialist would very soon remark, 
that, for such a taslr, Dr. Kleinpaul is hardly well 
enough versed in the principles of tlie modern 
school of philologians, if lie iiiakes such observa- 
tions as this one : "Es fragt sich nur ob sosor ein 
t eingebiisst oder sehzcester ein t eingesclloben 
hat" (p. 51). Sosor (later soror) cannot have lost 
a t, because st is about tlie most persistent com-
bination of consonants to Ire found anywhere, and 
the t is never lost in Latin. 

Leaving out of the account a number of 
'philological ' excursions of this character, which 
the author might have very xvell dispensed with, 
as they have little or no bearing upon the subject. 
we must admit that Dr. Kleinpaul has produced 
ail extremely readable boolr. based in its details, 
in tlie main, upon the latest and best authorities 
on etymology, with the exception of a few words 
where the author adheres to anticluated deriva-
tions (cf. daughter) ; while the general treatment 
and classification of the subject-matter are de-
cidedly interesting and original. Tlie boolr is not, 
like some others of similar pretensions, merely a 
dictionary of curious names, like tlie puritan 
Wliat-ever-may-coiitri~~e which-are-to-you-- those -
contrarious-praise-od Pimpleton, or the aristo 
cratic Von-der-Decken - voln - I-Iimmelreich - zum-
Kuhstall, altllough such are also treated of in 
their proper places ; but it is a n  attempt at  a 
logical, not a philological, classitication of proper 
narnes according to their origin ; and while, of 
course, the list of nallles must necessarily be in- 
complete, it secms that the author has overlooked 
no inlportant source from which names for in- 

Nenschen- u n d  viilkernamen. Etyn~ologische s t ~ e i f z u g e  
a u f  dent gehiete de?' eigen?ta??ien. V o n  RUDOLWXLEINPAUL. 
Leipzig, Reissne?', 1P85. Y o .  


