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of the rcal nature of the rflcct of nltra-violet, 
light in facilitating ilischarge, and in honor 
of whom the phenomena of photo-electricity 
are not iafre(~11ently called " The TTallwachs 
Effect," onc too whose laboratory has bcen 
pcrhaps the niosl continuous and pTolific con- 
tributor to the literature on the subject, this 
book gains an a~~thoritativenesswhich none 
of its predecessors can claim. 

I n  atldition, the book has bcen written with 
an admirable objectiveness aud frecclom from 
bias of citlicr a national or personal kind. All 
experimental work is reported fairly and fully, 
and all theories arc presented from the points 
of vicw of their authors. Professor TTallwaclis 
does not hebitate to state his own convictions, 
but he never scelis to impose them. I f  only 
the scholars and statesn~en had carried over 
into political alrairs the method and spirit 
which ITallwachs here exemplifies, there would 
have bcen no great mar. 

Profec;sor 11all.ionchs divides his historical 
survey of photo-electricity into two periods: 
the first period estends froni the diseovcry of 
the photo-electric eft'ect in 1887 to the gear 
1900; the second period covers the period froin 
1900 up to the present. This division is prob- 
ably due to the fact that the interprctation of 
all electrical phenoinena from the standpoint 
of the electron theoky began about 1900. 

The first two l i ~ i ~ ~ d ~ c ' d  pages constit~ite a11 
~xceedingly val~lable cligest of all the experi- 
mental work doirr up to Au;~ust, 1913. Tn the 
11th  Chapter, too, this summnry is extended so 
as to includc all articles which appeared up to 
the end of the year 1913. Some of the most in- 
teresting photo-electric tlevelopments which 
have appeared since 1913, especjally those hav- 
ing to tlo will1 the relations of PIRIIC~C'S/( tc 
the initial energy of emission and the relation 
of gases to photo-electric discharge, co~lld not 
be inchided a t  the date at, rvhich the book 
went to press. 

The portions of the boolc thus far considered 
make it an invaluable reference book to every 
student of I~hoto-electricity. But i t  is in the 
thirty-five pagcs included in Chnpi,er 9 that  
the greatest interest in the book mill center, 
for i t  is in this chapter, which is entitled 

"Ueber den liel~tclelrtrischen Gmndprocess; 
Versuche einer speziellen Deutung der Licht- 
clektrischen Vorgiinge," that the author reviews 
and weighs all attempts which have been made 
thus far  a t  all interpretation of plioto-electric 
r~snl ts .  ITe cloes riot comniit hirr~self to a 
1)clief in ally theory tEmi: far  formulated. 
IT(. gives, however, a very clcnr exposition of 
the strength and wcalinesscs of the theories 
w2iich are at present bel'orc the scientific world. 

R. A. MILT~IRAN 
UNIVERSITITCIIIC'AGOOF 

A't.wagc! Purificafion and Disposal. By G. 
B I L I ~ T I ~ A \ ~T<I RSIIATV. London, Cambridge 
TTniversity Press, 1915. Pp.  x +320, 56 
figures. 
Althousll books on seTiragc purification and 

disposal are becoming increasingly nunlerous 
this new morlc of Mr. I<ersham's is a welcome 
ndtlition to the list. The author was engineer 
to the Royal Commission on Sewage Disposal 
for niany ymrs and has a wcll-deserved rcpu- 
tation not oiilg in England, but in this coun- 
try. No one has had a better opportunity than 
he has hat1 to study the various methods of 
sewage treiltmcnt undcr English c~ontlitions. 

Tlic prtwnt volume is a recapitulation of 
some of the previous works of the author and 
is published as one of the Cambridge Public 
ITeiilth seriej. I t  deals chicfly with the meth- 
otls urliich have shown their value by experi- 
cnce and dorw not pretend to cover some of the 
newcr protewxs rvl~ich are now in the experi- 
mental state. For this reason i t  is a more 
satisfactory book to place in the hands of stu- 
dents than are those which do not take pains 
to discriminate hetwecn the old and the new, 
the tried and the untried. Throughout the 
boo11 there is frequrnt refercnce to the cost of 
processes. The data are valua't~le, hut Amer- 
ican rcadc~s ini~st  rernenlber that the condi- 
tions in England arc different from those i n  
the TJilitcd Statcs, and in general it mill bc 
necessary to nearly doi~ble thc English prices 
in order to nlalce them applicable to conditions 
in  America. 

The author omits entirely the subject of 
disposal of sewage Ly dilution as that  subject 
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is to be dealt with in a forthcoming volunle in  
the Cambridge Public IIcalth Series by Dr. 
W. E. Adeney. This also will be welcomed by 
American readers. Another omission is that 
of the process so largely and snccessfully used 
in New Errgland, the process of intermittent 
sand-filtration. 

The author's treatment of septic tanks and 
their liirlitations is extremely interesting. He  
describes not orlly the hydrolytic tank by Dr. 
Travis and the Irnhoff tanle, but J s o  the 
ICremer and Fieldhouse tanks, which are not 
as well ltnown in this country. Greater at-
tention is given to the disposal of sludge than 
in many boolis and the subject of trade wastes 
and tllcir disposal is also treated a t  consider- 
able length. 

G. C. WIIIPPLE 
ISARVARDUNIVERSITY 

PROCEEDINGS OP T H E  NATIONAL ACAD-
EMY OF SCIENCES 

( N U ~ ~ B E R5 )  
TIIN fifth number of volume 1of the Pro-

ceedi?z,gs of the Naiional Academy of Sciences 
contains the following articles: 

1. Sonze P~,oblems in Stellar Pholometry: JOI:I, 
S ~ c n n r ~ s ,iistrononlical Observatory, Uni-
versity of Illinois. 
Tliis was a part of tlic address of lfr. Steb-

bins as Draper Medallist before the Academy 
on April 20, 1916. It contains a number of 
suggestions as to probably fruitful methods 
and problems of stellar research with the did 
of the photometer. 

2. ~ k eComposition of B~acltiopod Xhclls: F. 
W .  CLARI~I:and W. C. WI-IEELER,United 
States Geological Survey, Wasllington. 
The authors present an  investigation to 

determine, more definitely than hitherto, just 
what substances are contributed by each group 
of marine invertebrates to the marine sedi- 
ments, with a special reference t o  the forma- 
tion of inaguesian and phosphatic limestone. 

3. 	On Ihe Occurrence of ihe Line 4,GS6A and 
the Related Serics of Lines i n  ihe Spectra 

The line 4,686A and related series of lines as 
observed in the spectra of heavenly bodies, and 
more recently obtained from laboratory sources, 
have played an important r6le in some theories 
of the constitution of atonis; and Mr. Wright 
here presents a number of observations con-
cerning the different forms in which line 4,686 
occurs in n e b u l ~ .  I n  particular, he observes 
that it appears either as a narrow line in the 
nebulosity or as a broad band in the nucleus; 
rarely in both forms. 
4. 	The Nature of Nerve Conduction in Cas-

siopea: A. C. I~AYER,Department of Marine 
Biology, Carnegie Institution of Washing- 
ton. 
The nature of nerve coiiduction appears to 

be some chemical reaction involving the atl- 
sorbed socliuin, calcium and potassium cations, 
and its rate is proportional to the concentra- 
tion of these ab~orbed ions, and is thus a sur-
face effect. The work, therefore, supports 
other recent worlc by Tashiro and Lillie. 
5. 	A New Canonical Porrn of the Elliptic 

Integral: 13. I. MTL~,ER,Department of Math- 
ematics, Johns ITopkins University. 
A new canonical form of the elliptic integral 

is suggested which has the advantages over the 
IClein-Bianchi form that it is simpler in  form, 
unique and invariant under certain trans-
formations. 
6. 	The Structure of Complex Atoms and the 

Changes of lllass and Weight involved in. 
their Formation: W. D. HARKINSand E. D. 
WILSON, Kent Chemical Laboratory, Uni-
versity of Chicago. 
This is a contribution to a subject a t  present 

very widely discussed as to the nature of the 
atom. The authors find that it is possible t o  
construct the various atoms of low atomic 
weight out of the helium and hydrogen atoms. 
The departure of the atomic weights from 
integral values on the hydrogen basis is attrib- 
uted to the fact that the interference of the 
electric charges in the nuclel~s of the helium 
aton1 produces a diminution of the electro-
magnetic mass sufficient to lomer the atomic 
weight; and close coincidence of the atomic 

of tlze Planefury ATe7)u1m: W.  I-I. WRIGHT, weights with integral values on the oxygen 
Lick Observatory, University of California. basis is taken to indicate that the diminution 


