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his warning to the legislature, the bill pro- 
posed to appropriate the money, about $200,- 
000, in a lump sum instead of by items. Iris 
veto cuts off' all provision for the expense of 
legislative printing this year. The Geneva 
and Cornell experiment stations have had 
about $60,000 apiece yearly for the printing of 
reports and bulletins, and this money has been 
appropriated under the head of legislative 
printing. Reports of all state institutions have 
been covered under that head. Bulletins such 
as the agricultural experimerlt stations have 
issued throughout the year for the information 
of farmers have been officially regarded as 
anticipating parts of the annual reports of the 
stations. Part  I. of the annual report of the 
college has c.on~prised the report itself and 
technical bulletins; Part TI .  has becn made up 
of the matter intended for popular use, such as 
bulletins of general value and the reading 
course lessons of thc year. 

UNIVERSITY AND EDUCATIONAL 

NEWS 


MRS. RUSSELLSAGE has given $76,000 to 
Knox College of Galesburg, Ill., to malie possi- 
ble the securirtg of the amount to complete its 
half -million-dollar endowment fund. 

TIIE alumni of the University of California 
Medical School h a ~ ~ e  offered to give $400 a year 
for five years to maintain the William Watt 
Kerr scholarship in rnedicine in honor of Dr. 
Kerr, clinical professor of medicine in the 
University of California. 

MISS CITARLOTTEE,UILYREC~KWITIIhas be- 
queathed one half of the residue of her estate, 
which amounts to about £8,000, to the Victoria 
IJni~~ersityof Manchester in aid of the " John 
EIenry Beckwith Scholarship " founded by her 
mother. 

A LARGE cornpany of representatives of the 
scientific and technical press were received at  
the Imperial College of Science, South Km-
sington, on &lay 31 by the Itight IIon. Arthur 
Dylie Acland, chairman of the executive com- 
mittee of the governing body, and, with the 
professors and other members of the staff, took 
them round the institution. Mr. Acland re-

ferred to the memorial which has just been 
presented to Lord Crewe by the professors of 
the college, urging the importance of securing 
that a larger proportion of young men in this 
country should be trained in scientific meth- 
ods with a view to industrial research. The 
suggestion is that a grant of a quarter or half 
a million pounds, in addition to thc quarter of 
a million (as against Germany's million and 
a half) which the state anrlually grants to the 
universities might profitably be used to provide 
an adequate number of bursaries for second- 
ary-school boys of 16  to 18 years of age, to be 
followed by the offer of government scholar- 
ships tenable at  a uni~~crsity. 

PROFESSOR WIIITON of Wcl- MARY CBIJI~IKS, 
lesley College, has been appointed lecturer on 
the Mills Foundation in the department of 
philosophy of the TJnivcrsity of California for 
the half year ending December 31, 1916-the 
lectureship held for the past year by Professor 
Georgc H. Palmer, of Elarvard University. 

THE vacancy in geology in the University of 
Kansas, caused by the resignation of Pro-
fessor W. H. l'wenhofel, has been filled by the 
election of Dr. Itaymond C. Moore, of the lJni- 
versity of Chicago. 

AT the June meeting of the board of regents 
of the University of Nebraska Dr. Raymond 
J. Pool was elected permanent head of the de- 
partrr~ent of botany. Professor Pool had been 
acting head of the department since the death 
of Professor Bessey in February, 1915. 

DR.CIIA~LT~ES has been promoted to C. h n ~ ~ i s  
the professorship of forcst zoology in the newly 
formed department of forest zoology i11 the 
Ncw York State College of Forestry at Syra- 
cuse University. 

As assistant professor of industrial hygiene 
of the medical college of the Ohio State TJni- 
vcrsity, Dr. Ernery R.Hayhurst, an authority 
on tho subject of occupational diseases and the 
relation of industrial problems to the preventa- 
ble diseases caused by workshop conditions, has 
rcsigned as chief of the division of occupa-
tional diseases of the state department of 
health and will devote his entire time to the 
Ohio Statc Medical College. 



SCIENCE 


AT the last meeting of the corporation of 
the Massachusettts Institute of Technology 
promotions and appointments were made to the 
instructing staff as follows : From assistant to 
associate professor Daniel F. Comstock (theo- 
retical physics), George L. Homer (topograph- 
ical surveying), C. L. E. Moore (mathematics), 
Ellwood B. Spear (inorganic chemistry), Wil- 
liam E. Wickenden (electrical engineering). 
Instructors were promoted to assistant profess- 
orships as follows : James M. Barker (struc- 
tural engineering), Ralph G. Hudson and 
Waldo V. Lyon (electrical engineering), Earl 
B. Millard (theoretical chemistry). Dr. Fred-
erick G. Iceyes was appointed associate pro- 
fessor of physico-chemical research. 

DISCUSSION AND CORRESPONDENCE 

SOME FUNDAMENTAL DIFFICULTIES OF 


MECHANICS 


A LONG and interesting exchange of views 
on the fundamental equation of mechanics, 
which has taken place in the columns of Scr-
ENCE, has led me to review some old notes in 
that connection. I t  has seemed to me that the 
question may be viewed from two different 
points, that of the systematizer and that of 
the teacher. The former desires an equation, 
fundamental in that from i t  he can develop 
the science most easily. The latter must con- 
sider as the fundamental principles those which 
appeal most directly and forcibly to the stu- 
dent, which enable the student to progress most 
easily, with rapidity and security. By the 
studefit I mean the average student, who has 
much experience of a mechanical nature, but 
is unaccustomed to logic and cares little about 
unity. 

To the teacher of mechanics students in 
masses, that is, to nearly every mechanics or 
physics teacher, even in college and technical 
school, the first-named viewpoint is unimpor- 
tant as compared with the second. His busi- 
ness is to diagnose the student's difficulties, 
and then to obviate or remove them. Some of 
these difficulties are inherent in the laws of 
mind and matter.' 

Any teacher will admit that to the average 
student the descriptive, phenomenological, atti- 

tude toward mechanics is quite too rarefied, 
too impersonal. Professor C. R. Mann has 
well said: 

To a beginner pushes and pulls are the real 
forces. 

The beginner can imagine himself pushing 
or pulling, exerting an effort and taking an 
interest. Descriptively, i t  has been questioned 
whether the concept of force is of much value 
in mechanics; but the sense and memory of 
effort give the student his starting point, and 
the teacher must begin kinetics with force as 
well as with acceleration and mass. 

When we exert effort we observe we either 
change the motion of bodies, or change the 
relative positions of bodies or of their parts, 
hence the forms of bodies. During such 
changes of position or form, more or less tem- 
porary changes of motion occur. 

Hence we all quite unnecessarily infer that 
when the motions of bodies are changed, or 
their relative positions, or their forms, there 
must be something going on analogous to an 
effort; this we call force, and we say that the 
above effects of effort are the effects of force. 

Moreover, we observe that while the changes 
of relative position or form of bodies due to 
our effort may persist after we have ceased to 
exert effort, on the contrary the motion which 
has been produced by an effort does not con- 
tinue, i t  always diminishes and finally ceases. 
We note that the effort needed for the produc- 
tion or increase of motion depends on the 
contact of the body acted on with other things, 
as soil, pavement, ice; water, if floating; oil, if 
lubricated ; air, if swinging suspended ; and 
also on the form of the body, flat or jagged or 
round. I n  some cases the production of mo-
tion is harder, in others easier, the duration of 
the motions is shorter or longer, but sooner or 
later the motions end in rest. If we want a 
thing to keep going we have to keep pushing or 
pulling; and this without exception in all our 
bodily experience. 

Hence we hastily but naturally conclude that 
rest is the natural state of all bodies, and that 
for the maintenance of even constant motion 
continuous effort, or force, is necessary. 

It has been pointed out that the scholastic 


