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edge found in the worlid of Shalrespsare. The 
volurne closes with a biographical and critical 
estimate of Descartes, and a similar account 
of Robert Mayer, his life, and the trial? which 
he e ~ ~ ~ e r i e n c e d  the of hisin promulgation 
views on energy. 

The sarne wide knowledge of curious 
niatters pertaining to scienco pervades the 
briefer articles, even the titles of which can 
not all be quoted. Saint Augustin on qlliclc- 
lime, the superstitions connectcd with t l ~ e  
inandragora, the mystery of the " coasts of 
Boheulia" (Winter's tale), which is solved by 
a remark encountered wl~ilc reading for his 
"1Tistory of Sugar," are all delightful. A 
note on Who introduced thc expcrirncnt of 
burning of a match spring in oxygen, shows 
that i t  was J a n  Ingt~n-ITousi: (1730-1799), 
better lrnown as the discoverer of the fact ihat 
plants breathe oxygen and generate carboliic 
acid, in addition to assimilating thc latter as 
food. Amongst the other papers arc intcrest- 
ing biographies of Marggraf and Achard, and 
a curious report on thc profits whicll Edward 
Froward (brother of the Duke of h'orfollr) 
derived from the invention of the vacuulrl 
evaporating al~l~aratuq. Several articles dcal 
with subjects connectcd with sugar. Rut the 
author is more than a sugar-chemist and his 
booli can be rccornmcnded most heartily to all 
who are iutercstcd in the history of sciencc. 
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Die Zu.slr~ndsgl~ic/2rutigdr r  Gase u ~ i d  E'liissiy- 
keiten ~ ~ n d  Von(lie Kantinuiiatsi7rrol.ic. 
Prvfessor Dr. J. 1'. K r r ~ ~ e n .in Leiden. 

Rraunschweig, F. TTieweg nnd Sohn. 1901. 

Pp.  x+241. 

Professor J. P. Kucnen, now at I.cydcn, and 


recently a t  TTliiversily College, Dundee, is a 
Inan whose experience> llas p ~ c u l i ~ r l yfitted 
him for the task of writing this hook, as might 
be inferred from an examination of the book 
itself. The "equation of state" wllich was 
devised by J. D. van der Waalr, of Amster-
dam, in 1813, and which bears his name, is an 
equation which a t i c r l~p t~  to give in a compact 
form, the laws controlling the variations of 
volume, pressure and tcm1)eraturc of all gaseq, 

not only when they arc far removed from the 
critical condition, but cveii a t  and near the 
critical point as wcll. It is usually xvritten 

( p f n/v" ((v - 6 )  =R?' 

where a,  6 and Ii arc constants for any one 
gas, aiid p is the pressure, v the volu~nc of 
u ~ i i t  mass, or specific volume, and T is ilie 
absolute temperature of the gas. This cyr:a- 
tion is a vast i~nl~rovcrncnt t l ~ a tover ansthirig 
preceded it, particularly tlic cquation of $0-
called pt.rfcct or idcal gascs, represcutii~g 
Royle's and Oharlcs's laws, and is a landmarli 
in thc history of physics, but it nevertheless 
does not represent the facts with coml~letc suc- 
cess. T t  sccms indccd as if it  must always 
remain iinpossible to represent by one cqua- 
tion containing only a rrloderate iluirlbcr of 
constants, the complexity of real gascq, for 
real gases arc sirnple onIy when con~parcd with 
liquids or solids, or when their complcxitics 
arc overlooked, and we regard rnerely thcir 
inost iml~ortant ch;tracteristics. The equation 
has, howcver, been of rnarlicd service in sl~o\v- 
ing the rr~lation between diffcrcnt gases, and 
Frtwceil various phenomena of gascs, particu- 
larly thost. conncdcd with thcir bchavior when 
w a r  the critical point, and xvhe11 t l~ey dep:l~.t 
most frorn thc sirnplc 1;tws of ideal gases. 

Professor Iillrnen's book bc.gins with a pcn- 
era1 statcrnrnt of the ~~benorncnaattending 
the condc>nsation of gascs into liquid.,. Ire 
sllo~i~sliow the elcnicntary kinctic theory of 
gasos explains thcir bchavior when far alr~ove 
th t  critical point. JTe then shows, follomying 
van tlcr Waals, how illis sirnl~lc theory nlay 
be lnodificd by a consideration of the finite 
size of the molec~nlcs of a gas and the forces 
of attraction xvhicll may exist between tl~erri. 
The equation of state having bcen obtained, 
it ]nay be user1 to throw conqiderablc light on 
the phenomena of condensation, co~lditions of 
unstable equilibrium, etc. Several chapters 
arc devoted to what is ~ c r h a p s  the most im-
l?ol.tant thing to bct consitlered, the agreement 
betwecn the equation and experirncntal facts. 
I n  these chapters are considered thc law of 
corresponding states, critical constants, be-
llasrior a t  high pressure, saturation pressures, 
Joule-Kelvin researches, specific h ~ a t s ,  etc. 
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The book also considers the various attempts 
that have been made to improve the equation 
of van der Waals, and the equations of state 
proposed by others. The last chapter gives 
the mathematical methods by which the equa- 
tion of van der Waals may be deduced. 

The book is a valuable monograph on the 
subject of which it treats and brings together 
a large amount of information that otherwise 
could be found only by a laborious search 
through journals. At the end of each chap- 
ter, and in footnotes, are given full references 
to the literature of the subject treated of in 
the chapter. At the end of the book there is 
an index of names but not of subjects. The 
need of a subject index is satisfied in part by 
a full table of contents in the front of the 
book. A book of this kind, however, has a 
valuable use as a reference book, and for such 
a use the lack of a good subject index is a 
serious shortcoming, which is felt keenly in 
proportion to the value of what the book con- 
tains. I t  is only a book to which no one 
wishes to refer that does not need a subject 
index. W. S. D. 

Plan t  A n a t o m y  f ~ o m  the  S tandpo in t  o f  t h e  
Devalopmant and Funct ions  of t he  T i s sues  
and Handbook of Micro-technic. By W. C .  
STEVENS.SVO. Pp. xii + 349. With 136 
illustrations. Philadelphia, P. Blakiston's 
Son & Co. 1907. 
As is indicated by the title of this book, the 

standpoint adopted is the physiological one; 
in fact, the book might have been named 
Anatomical or Structural Physiology. The 
titles of many of the chapters indicate this, 
e. g., Construction of the Plant's Food, Secre- 
tion and Excretion, and the general method 
of discussion is to describe the process, then 
the structures concerned. No doubt this is a 
useful standpoint, and the method of treat-
ment is appropriate, but i t  seems a pity that 
the bearing of anatomy on the great problems 
of morphology should bc altogether ignored. 
Since the book is in no sense a work on com- 
parative anatomy, we find no reference to the 
structure of fossil plants. 

Within the scope of 217 pages the author 
gives a clear though necessarily brief and ele- 

mentary account of the main processes and 
structures of the so-called vegetative parts of 
a higher plant. The first three chapters de- 
scribe the development of the tissues from the 
undifferentiated cell, through the stages of 
meristem, primary structure and secondary 
growth. I n  the main the account is clear and 
accurate as far as it goes, and is much aided 
by the carefully executed and elaborate dia- 
grams which illustrate such features as the 
primary and secondary structure of stems. 
The diagrams throughout the book are in fact 
one of its most noteworthy and valuable fea- 
tures. The description of vascular bundles 
may be adequate from the author's standpoint, 
but it seems strange to see no reference to 
protoxylem, nor figures of amphicribral and 
bicollateral bun(l1es. Several well-chosen ('il-
lustrative studies " conclude each chapter. 

Protection from Injuries and Loss of Water 
and The Plant Skeleton are next considered. 
The treatment here is too brief and incom- 
plete to give the student an intelligent idea 
of the important ecological adaptations which 
might be discussed under these heads. Loss 
of water through stomata is not treated here, 
as one might expect, but is deferred to a later 
chapter. 

The absorption, circulation and storage of 
water, gases and foods are the topics discussed 
in chapters VI. to XI. By means of numer- 
ous ingenious diagrams the leading facts are 
presented in so lucid a way that he who runs 
may read. A possible exception to t h i , ~  state-
ment may be found in Fig. 94, in which the 
perspective is faulty. Moreover, it may be 
questioned whether this diagram as well as 
some others does not try to show too much. 
Owing to the standpoint of the book we might 
expect to find under the heading of oircula-
tory tissues some reference to Strasburger's 
brilliant discovery of the substitutes for com- 
panion cells in the phloem of P i n m ,  but in- 
stead of this we find the erroneous statement 
(p. 162): " I n  gymnosperms and vascular 
cryptogams the companion cells do not occur, 
and their place is taken by vertical rows of 
parenchyma cells!' A series of illustrative 
studies concludes each chapter of this section. 

A chapter on Sccrction and Excretion con- 


