
-- 

485 OCTOBER 2, 19141 SCIENCE 

this capacity after ten years. Five years ago 
there were nineteen men getting fifteen hun- 
dred or less, this year only four. Then only 
seventeen per cent. had more than three thou- 
sand dollars and last year a little over fifty 
per cent. were in this class. Five years ago 

the higlicst man had seven thousand dollars 
and this time the highest was twelve thousand 
with two tens. Five years ago the average was 
$2,097 aricl this time $3,129, with the men a t  
present much more closely massed about the 
average. 

The plat shows the lower line exactly as 
published five years ago, and the upper line 
shows the present distribution of incomes. 

HERBERT MI~,LERADOI~PI-~US 

OBERLINCOI.I,EGE 


SCIRNTIPIC BOOKS 

S. 
A~rcs .  IIoughton Mifflin Go., 1913. 8vo. 
Pp. x + 242. 

This volume represents the 1913 series of 
lectures, six in number, given a t  Northwestern 
University under the N. W. Harris foundation. 

The purpose of this foundation, as expressed 

T h e  Coq~slitution of Matter. By JOSEPIX 

by the donor, " ir to stimulate scientific re-
search of the highest type, and to bring the 
results of sue11 research before students and 
friends of Northwestern University and 
through them to the world." It was therefore 
necessary for Professor Ames, with the above 
subject, to undertake the extremely difficult 
task of presenting a true picture of the present 
status of scientific thought upon the broadest 
and the most fundameutal, though the most 
dimly discerned, of the fields of science, anti 
at  the same time to do i t  in such a way as to 
hold the attention of a general audience. 

That the lectures actually did comnland the 
interest of physicist aiid laynlan alilre will be 
testified by all who heard thern. Robbed how- 
ever of the compulsion of Profesqor Amcs's 
personality I suspect that, the printed lectures 
mill malre their greatest appeal to the scientist 
rather than to that type of layrnan whose taste 
dictates the popular science of Harpers, Scrib- 
ners and the lilre. For a careful scientific anal- 
ysis, such as Professor Anles gives, of tlle con- 
cepts and phenomena which constitute the very 
foundations of physics, even though divorced, 
as i t  is here, from all attempt at  mathematical 
formulation, is sonlethies more than the diver 
sion of an idle hour. Indeed many a physicist, 
will ponder long over some of these chapters, 
and read them more than once, and use thcm 
continually for reference as he attempts to put 
together the rapidly accumulating facts of' 
molecular, atomic and electronic physics into 
a consistent theory of the constitution of 
matter. 

There are few if any other inen whose grasp 
of both the facts and the theories of physics is 
sufficiently comprehensive to enable them to 
discuss with such freshness, thoroughness and 
insight so many of the problems raised by 
recent investigations. 

Perhaps the rnost charming feature of the 
lectures is the clearness and frankness with 
wlliah Professor Ames reveals his own way 
of thinlring about tlle problems of atomic and 
electronic physics and the definiteness of the 
physical pictures which he calls to his aid. 
There is no servile restatement of the most 
striking features of some other pl~ysicist's 



SCIENCE [N. S. VOL.XL. No. 1031 

point of view such as is so characteristic of 
most popular scirncc writing, but instead a 
clear presentation of current scientific opinion 
as it has been incorporatecl into Professor 
Arnes's own thinking. 

Tlie first lecture lays the fouudation for the 
remainder by an ac1rliiralr)le and a very discern- 
ing historical discussion of the introduction 
into physics of the concepts of mass, force, 
the ether, energy. n~olccvles, atoms and cor-
puscles. Concerning this cllapter I would 
make but two comments: T t  is a pity that  all 
other writers have not showil as much discri- 
mination in the use of the terms coq)uscle and 
electron. Thr latter tern1 wils introduced 
illto physics in 1891 by G. Johnstone Storey 
to denote the "natural unit  of electricity" 
altoget7~er w i thou t  reference l o  t he  iner t ia  
wh ich  nzighl be associated wit11 it and i t  is 
surely desirable to-day to have some word to 
denote this idca. Electron is obviously the 
logical word for the purpose. A negative 
electron when associated with the smallcst 
inertia ~vhich is ever found to accompany an 
electron, namely, 1/1830th that of the hydrogcn 
atom, was called by Thomson a corpuscle, and 
Professor Amcs wisely follows this usage. I can 
not myself be quite so enthusiastic about the 
statement that  " a system has potential ener,gy 
if it is i n  its natural condition " or indeed 
about the way in  which the idca of potential 
energy is  used throllgliout the first and second 
chapters, especially throughout the second, 
which deals priniaril;y with the subject of elec- 
tronlagnetic mass. There is a sentence in one 
of the later lectures which reads as follows: 
'' 

The fourth, fifth and sixth lectures are the 
finest and rriost stimulating of the course, 
They deal resl~ectively with (4) the problems 
of radiation, ( 5 )  the elcctron theory of con-
duction, thernloionics arid magnetism, (6) 
n~oclels of atoms and fundamental concepts 
of nature. Tllese cahapters represent I think 
the best general discussjoii which has appeared 
in Ei~glish of tlie big problems whick the re-
senrches of the past two decades hare pre-
3cntt:d to rnodcrn pl~ysics. 

R. A. MILLIEAN 
B,YBKSONLasonaunn~, 
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The Chemis try  of Catt le  Feeding and Dairy-
ing.  By J .  ALLAXl\iIilirn~w.London, l ong-  
mans, Green and Co. 1914. Octavo. Pp. 
343. 

This book discusses briefly (1) the cons tit^^-
ents of plaiits and animals, (3) the nutritive 
requirements of animals, (3) fceding stuffs 
and (4) dairy chemistry. Tlie treatmerlt is, in 
the main, elerncntary in character. The dis- 
tinctive feature is an attempt to brealr away 
from the Wolff and tlie Kellner feeding stand- 
ards, especially in recognition of the fact that 
the nutritive requiremenls of animals do not 
vary directly as the live weight. The point of 
view is rational, and the tentative forinula 
suggcstcd for the separate coniputation of food 
requirements for maintenance, labor, milk 
production, growth and fattening constitnte a 
notal)le step in a direction in which progress 
is much to be desired. The discussion of the 
chemistry of the subject is generally satisfac- 

There is no word, I thinlr, in our l a n g ~ ~ a g e  tory. 
which is so much nsed to conccal ignorance as 
'heat,' and no word about which there is  so 
much confusion of idcas as ' telnpe~ature."' 
J s21onlcl like to  insert in each clause " ezcept 
t h e  word pn~rg71." The third lecture treats 
together the newest and the olclcst of the 
departments of physics, namely, radioactivity 
aild gravitation, the for*mer quite briefly (ex-
cellcnt jndgmcnt again), the latter quite a t  
length but with a iresT~ucss and power which 
is born only of a w r y  t l i~rouyh and profonnd 
knowledge of original sourcm. 

The aatbor's staterrtrnts regarding the func- 
tions of the mineral elements, and regarding 
other matters of physiology and histology, me 
frequently lacltirig in discrimination. We 
qnot,e a few silcli passages: 

Page 8: "Tlie il~grcdierits of the ash are not 
' n~ii~eral.' They are just as much organic mat- 
ter as the fats or proteins." 

Page 9 :  " Tt  is probable, however, that the 
chlorides natnrally prc>ent in tlle food of 
herbivora are sufficient to provide all the by- 
drochloric acid required." 


