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for further observation. The supposition of a 
desiccated saline lake to explain the origin of 
the colemanite has little to support it  beyond 
rather general assnmptions. The cllaracter of 
the degosits themselves indicates rather a vein 
type of formation. Other salines which would 
naturally be expected in clesiccation deposits 
resulting from natural saline solutions are not 
found in association with the colemanite. 
Tllose who have supported the desiccation 
theory have ofl'cred no explanation of the cause 
which might produce cwlctnanite in sue11 mas- 
sive deposits as a product of watcr cvapora-
tion. while, on the contrary, its formation 
from limcst,one in veins by replacement of 
carl)onic avid with boric. acid is a natural 
I-iypothrsi.; that clcscrves furlher inv~bstigation. 
The re1:~tions of thc deposits to b::salt lava 
flows in:iic;lte the probable origin of the boric 
acid a t  the time of the extrusion of these 
lavas, nlthongh i t  niay be assumed that this 
acid continue(! to find its wag into solution of 
the circulating gi,ound ~vatcrs long after the 
period of tile extrusions. 

Uh;IrEi:'tiSITT .4ND EDUCATIONAL IVETVR 

P I IOVISI~V~for the creation of a trust f ~ u l d  
said to 1,e approximately $500,000 for the 
maintenance of male graduates of tho 
IVilliamsp>ort, Pa., high scllool a t  Corliell 
University are rnadc by the will of' Albert 
Dubois Herrcxx~ce. 

Jfn. Encan P rLnrlm, a Princeton graciuate 
of thc class of 1903, has offered to build and 
prcscrlt to Princeton TTniversity a stadium 
costing $3110,000. Xr .  Pdmer  is a son of the 
late Stephen S. Paliner, who was for many 
years a trustee of Princeton TTnivcrsitg and 
gave large sum., to tlie university, including 
the Palmer Pnvsieal Laboratory. 

Tnnor7c~rthe cooperation of the estntc of the 
late Dr. C. ~2nnelte Ruck~ l ,  crf O,rlrl:ind, a 
research fellovship for the st11dy of fceble-
minded cllildrpi~ has been establi9hed a t  Stan- 
.ford University. The clep:lrtment of cduca-
tion, under the ciirection of its brad, Professor 
E. P. Cubberly, will have the appointment of 
the fellow. who will work in cooperation with 
Professor Lewis &f. Terman. Dr. Buckel was 

an Oakland pllysician lrnown for her charita- 
ble work in Oalrltlnd and for her interest in 
feeble-minded, backward and delinquent chil- 
dren. On her clcath her estate mas left in 
trust to Miss Charlotte S. Playter, of Pied- 
mont, to be used to xclvancc the condition of 
baclrward arid feeble-mincled children. Miss 
Playter has turned the rnoney over to Stan- 
ford. Tlie incon~e amounts to about $500 a 
year, and the hoarcl of trustees of the univer- 
sity have added an additional $500 to the 
fellowship. 

Wonri has begun on a temporary recitation 
aild adn~inistration building for Wellcsley 
College. Jt will be a wooden structure, one 
story high, of the simplest possible construc- 
tion. It is contract( (1 to be finished by Wag 1. 
Clabses will begin on April 7, the regular date 
for the opening of the spring term. Tht.re 
are no plans as yet to replace the geological, 
physical, psyullological and zoological lal~ora- 
tories which were destroyed by the burning of 
College Tilall. 

TITF: recent disastrous fire a t  JITellcsley Col- 
lege wipccl out the entire equipment of the 
department of physics. This dtqxwtrnent, or-
ganized in 1878, was one of the first in the 
conntry to oKer laboratory practise for under- 
graduates and possessed rnucli apparatus of 
value. Within the last few years extensive 
additions had rcnclercltl the equipment thov- 
o~~g l l ly  The library modern and up to date. 
of nearly three thousand volumes contained 
cornplete files of most of the leading pcriodi- 
cals, English, French and German, including 
the A n n a l e ~ z  der Pkysilc, the Philosophical 
i l fagnzine,  and the Pliilosophical Transac t ions  
since 1800. TIle loss is total. 

Tiar,~ UNIVERSITY the ofand University 
California will exchange professors next year. 
Professor John Wurts, of the Yale Law SchooI, 
will lecture a t  California, and Professor C*. 8. 
Boke, of the School of Jurisprndence a t  
California, will lecture a t  Yale. 

DR. THOMAS13. MACBRIDE,professor of 
I'otans, has been apl~ointed acting resident of 
the State TJ1lirersity Iowa. 

DR. WATIIANICT~ LOO~TTS, pro-E. assistant 
fessor of chemistry a t  Bowdoin College, has 
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accepted a professorship of physical chemistry 
a t  Purdue University. 

DIL.L. D. BILISTOL, now of Syracuse Medical 
School, has been appointed to succeed Dr. (3. 
F. Ruediger as director of the public health 
laboratory of the TJniversity of North Dakota. 
Dr. R. T. Young has bwn appointed professor 
of zoology and succeeds Dean &I.A. Brannon 
as  director of the tTniversity Biological station 
at Devil's Lake. 

DR. PRA'ULLA RSY has been ap- C I I ~ D R A  
pointed to the Sir Taraknath Palit professor- 
ship of chemistry, and Mr. C. V. RanIan to the 
Sir Taralinath Pali t  professorsllip of physics 
in the Presidency College, Calcutta. 

DIJYCUSSION AND CORRESPONDENCE 

DADOURTAN'S AKAT~YTICAL MECIIAKICS AND THE 

PILIS('1PLES OF DYNAMICS 

Pno~cssonE. IT. ~ I ~ E T T G E R ' S  review of my 
"Analytical hlechanics," which appeared in 
number 005 issue of SCIENCI':, gives a wrong 
impression of my treatment of the principles 
of dyi~amics. 

The reviewer's criticisms are directed, 
mainly, against my claim of having based the 
science of mechanics upon a single dynalnical 
principle. Starting from certain premises, 
which can not stand close examination, Pro- 
fessor Rettgcr arrives at the conclusion 

Ire maltes more assumptions than are usually 
made in eleinentary text-books of mechanics. 

Let us consitler the main points of his crit- 
icisms in detail and see whether the foregoing 
statement is  based upon facts. 

On page IG,  he introduces the conception of 
"force7' as an "action 7 7  and without hesitation 
applies veetor addition to a system of forces. 
What is he doing here, but assuming the "parallel- 
ogram of forces" in its most general form? 

It is intimated here that  the "parallelo-
gram of forces" is a dynamical law which I 
have " assumed " without formally introducing 
i t  as a new law. It is a fact that I have 
applied vector addition to forces "without 
hesitation," but T have shown as little hesita- 
tion in treating velocities, accelerations, tor- 
quest linear momenta and angular momenta as 

vectors. Why did not Professor Rettger ac-
cuse me of having assumed the "parallelo- 
grams " of these magnitudes ? I s  the "paral-
lelogram of forces" more of a dynamical law 
than the " parallelogram" of torclues, for in- 
stance? The ('parallelogram" law applies to 
any vector and is  not a t  all a characteristic of 
forces, therefore it is not a dynamical law. It 
dow not even deserve being called a ''law" 
when applied to a special type of vectors. I n  
its most general form the "parallelogram law " 
is the principle of the independence of mutu- 
ally perpendicular directions in space, a purely 
geometrical principle. A special case of i t  is  
known to students of plane trigonometry as the 
"law of cosines." I n  the first chapter of m y  
book this principle is given in  its most gen- 
eral form as well as in its several special 
forms, and is applied to vector magnitudes of 
different types. After devoting an entire 
chapter to sector addition and after defining 
force as a vector, to introduce the "paralello-
gram of forces" as a new law, as Professor 
Rettger would have it, could serve only to show 
that the man who did i t  could not have a clear 
conception of the meanings of the terrns he 
was using. 

On page 102 he assumes that a force is propor-
tional to the acceleration produced. This as-
sume~ Newton's second lam. 

'This statement is not quite right. The rela- 
tion between force and acceleration, which I 
have called force-equalion, is derived on page 
106 from the fundamental principle which I 
have postulated. In this derivation I have 
made use of the definition of kinet ic  reaction.  
which is  stated and illustrated on pages 102 
to 105, but this is not equivalent to " assum-
ing " a new principle. Will Professor Rettger 
claim that to define the terms used in a prin-
ciple is equivalent to introducing or '(assum-
ing" new principles? Suppose I had based 
my work upon the principles of the conserva- 
tion of energy and of the conservation of 
momentum should I have no right to classify 
and define the different forms of energy and oE 
momentum without being rightly accused of 
having introduced new principles? Will Pro- 
fessor Rettger consider the definitions of mo-
mentum, of potential energy, and of kinetic 


