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tations of structure and habit. The second is by  the  pro- 
duction of new individuals t o  take the place of those that  
have been overcome. Now, as different animals exhibit 
varying degrees of ability to adjust themselves to their en- 
vironment, so also their reproductive power may be small or 
great. I n  estimating this reproductive power four factors, 
as  Herbert Spencer points out,' are  to  be taken account of, 
namely, (1) the  age a t  which reproduction conlmences, (2) the 
frequency with which broods a r e  produced, (3) the number 
contained in each brood, a n d  (4) the length of time dur ing  
which the bringing forth of broods continues. 

Accordingly, for the special case of P l ~ y s a  heterostroplla 
we have the folloiving results: -

1, Age a t  which reproduction begins, 5 mont l~s .  
2. Frequency of broods, 1in about  2& dags. 
3. Number i n  each brood, 30 average. 
4. Reproductive period, 4 months, March to J u l y .  
Some addition ought  to  be made to this actually observed 

period, inasmuch as the snails had certainly already entered 
upon it  a t  the  time of their capture, and,  further, instead of 
closing nortnally, i t  seems to have been violently interrupted. 
J u s t  how n luc l~  the period of reproduction is to be extended I 
have no [means of determining, unlesb the fact that  the young 
snails of the  first broo3 were observed reproducing thernse!vrs 
i n  'September warraamts a n  extensiorl oC a t  leas'c two nlontl.is, 
making  it  six monLl.~s instead of four. 

. ~ ~ s n r n ~ u . g .then, that the  reproductive season extends froru 
>fare11 to September, and assuming, further, somevl~11't arbi- 
trarily, that the srlail l ~ ~ ~ e s  hut  two years. we have, 011 tlie 
b a s ~ sof facts above mentioned, lhe  followinq est1.1 nte of the  
total number  of the offsl)riug of a single pair .  --
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A discussion of the methods of the analysis used i n  the 
laboratory was given frorn time to time throughout  t h e  
course. 

Under  the second head of lectures, the various processes 
that  the beets, juice, and  sugars undergo frorn the  mashers 
t o  t h r  granulator  were studied i n  detail. Both the French  
and  German forms of machinery were described, As each 
process was studied, the methods of the  analysis of its prod- 
ucts and by-products mas referred to. The s tudy of sugar-
house control was in this way presented to the student.  

During the latter part of the winter term, Professor 
DeWitt  B. Brace gave the class four valuable lectures 
on the theory of light. His  lectures includecl the  following 
sijbjects: 1 .  The wave theory of l ight ;  2. polarization of 
l igh t ;  3. rotation of the plane of polarization; 4. application 
of these principles to the  polariscope and to the different 
foi.ilis of saccharirneters. 

The lectures were finely illustrated by means of the a p -  
paratus in  possessiou of tile physical laboratory. This 
course in  the D ~ I ~ S I C Sof light was fol lo~ved by Iectures in  
the cllemical department on the use of the saccharimeter, 
mrtk~ods of setting i~r i sms  to obtain a clear field, :~djustrnent 
of the compensating wedges. methods f o ~  testing the  accuracj- 
of inatrurnents. 

Tiic laboratory norlr of the course coc~sistrd in  anulyqes of 
the various products aiid by-products of the su7ar factory. 
Tile sarnples iisccl \\.ere obt,ainecl fmnl  the Korfoll\- sugar fac- 
toi.3- d i~v ing  the  last campaig l~ .  D i ~ e  of the  s tuder~ts  did 
iorne ndvalice work in the :rb.;oi'piion of sncrose by bone 
blaclr and the volur~le of tile lead precipitate$. 

Tlie spriug t te t9 i>~was devoted to n course of !ectures on the 
cultnre cf the beet. This course ernbraced the foi lowi~lg 
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I. Origin and  history of thc  beet. 
2. External cl~aracteristics of a good sligar beet, its roots 

and foliage. 
3. Composition anc! structure of th-  root. 
4. Relation of the leaves to the 'oot. 
5. Food of the plant. 
6. Relatiox of the plant to the attnospl~ere and to the soil. 
7. Conclitions govcriling tlie growth of the plant,  and 

changes d~~l ' i i lg  vegc3tatiou. 
3. Fertilizers, preparation of the  soil, pl,-lnting, c ~ l t i v a t i u g ,  

thinning,  elc 
9 Production anti ir~lprovcrnenlof the seed. 
These lectures were s i~pplemented by practical work at t,he 

s t a t ~ o nfarm, ~ ~ h i c l r  may he continued thr*oughont the sum- 
mer a t  the option of the student. The course closed May 6. 

Encouraged by this prosperous beginning of the first beet- 
sugar sc l~ool  iii the Unitecl States, i t  is hoped that  i n  the  
coming year tlie ~voi-kmay be greatly extended. Several 
students who have lalien the course outlined are  thoroughly 
prepared to d o  polariscopic morlr i n  sugnr factories. 

SECONDARY BATTERIES.' 

WIIENa lead-peroxide cell is clischarged, sulphate of lead 
is the ultimate product on both plates, a n d  when it  is charged 
again this lead s~ l lpha te  is oxiclated on  one plate and  re- 
duced on the other. This fact was published i n  1882 by  Dr. 
J. H. Gladstone a n d  the late ;Mr. Tribe i n  Nutzwe. Taken 
by itself, however, it does not explain how i t  is that  dur ing  
charge the potential difference of a cell will rise rapidly 
from 2 . 1  volts to  2.13 volts, then slowly to 2.2 volts, and  
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KEBRXSICA SUGAR SCHOOL. 

PROFESSOR has just made: the first forinal report of LLOYD 
t!~e sugar school a t  the State university, Lincoln, Neb., of 
which the following is a summary:  The school opened on  
J a n .  5 with a n  enrollment of twenty-five students. These 
stuclents were mostly members of other classes in the chemi- 
cal department of the university: the only preparation re-
quired for entrance being a clear conception of the princi- 
ples of e ien~enta ry  chemistry, such as  may be obtained in 
some of the  high schools of Nebraska,. 

The course consisted of two lectures a week, with five 
hours of l ab~r*a tory  work. The lectures as given by Air. 
Lyoo ernbraced the following subjects: 1. Chemistry of the 
sugars ; 2. technology of beet-sugar manufacture ; 3. culture 
of the sugar beet. 

The lectures under the first head were designed to give the 
students a n  idea of the position of sugars  as  a class i n  the 
series of conlpouncls of carbon, and  their relation to  others of 
these compounds, together with a knowledge of the proper- 
ties and characteristics of each of the sugars. 

The cause and effects of fermentation upon sugar solutions 
were carefully studied. Other  important principles relating 
to  the manufacture of sugar, as  the compounds of the  sugars 
with lime, melassigenic action, etc., were taken up  i n  order 
to  prepare the student for the conlpleteunderstanding of the 
practical application of these principles in  sugar  factories. 

1 Biology, Vol. II., p. 395. 
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