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useful. It is well not to give the student too 
Inany of then1 or hc will become confused. 

EIere are some conclusions that  may be de-
rived from the equations, (1) and (2). 

Froni (I), let P= W, the case of a body 
falling at latitucle 45' at  the sea l e ~ e l ;  then 
V =g7'. If T nlso == 1,then V =g ,  that is 
tllc vclocity a t  tlie end of 1second is g. 

I n  the equation V =gT sub;titute for T its 
value 2X/V and we have V =2gX/ V, whence 
T'L =-2gd. In the case of falling bodies, the 
l~eigllt of fall $1 is usually substituted for S, 
an? we ol)tain 'I;==d\/2gT? (3 ) .  

Rclnation (2) with ET= TT7 gives 'V =$qT2. 
Frolrr (I), by transposition we may obtain 

FT == 1 x / ( 4 )  The product FT is 
so~nc,tirncs c2~1lrtl imprllse, ancl to the expression 
il'X V/g is given the term momentum. It 

Force =M times the acceleration. 
If a given particle [body] is acted on at two 

different times by tmo forces P and F', and if d 
and A' are the correspor~ding accelerations, thcn 
P 3Jfii 
P G z ? i z  mhenre P/P' =L= 11 /A'. (8) 

Equation (7) is called the fundamental 
equation by Professor Hoslrins, while equation 
18) is called fundanicntal by I'rofessor Bunt-
ingto~i, but i t  is sllown above that they are 
ticrivrd f r o r ~ ~  
V -Fl1g/W. 

the more Euridaxnental equation 

Szcm?nrxry.--Take equation ( I ) ,  V =PTg/TV 
(I). Substitute 2lS/T for 17, 8=FT2g/211T 
( 9 ) .  

Take a'===W, the11 S==+c/7'2, 

and 1'-=.\/2aB (3) 

Fronl ( I )  by t~ansposition PT - lI'V/g (4) 
is us~ixlly written TT7/gV, but there ie no rea- ,, Suhstitutc 1Il for IV/g, FT =i l fV (5). 
.;on nrlly, exccpt that i t  is customary, and i t  
har Lccn found convenient to use tlie letter 211 
instead of S v g ,  so that  the equation becomes 

PI' - nrv ( 5 )  
I~npnlse=Momentuni 

I n  (4) we mog substitute for T its value in 
terms of S anrl V above given, viz., T =2S/V 
an t i  ol)tain F2B/V =M V ;  whcnce FS=JilfV" 
(6). The product PX is called work, ant1 the 
esprcssioa IMVZ kinctic energy, whence work 
cxpeailcd c=kinetic eilcrgy. 

i l c ce7~1afio11.-The quotient, V/T is called 
he accclcration. It may be dcfined ai the rate 

of increase of velocity, the word rate, unless 
olhcrmi~e staled, al~vays meaning Ihe rate wilh 
respect to time, or " time-rate." I n  the prob- 
letll untler consideration, the action of a force 
in a Cody free to move, with no rclarilation by 
friction, the acceleration is a constant, 
V / 2 '  -A. The quantity g is comn~only called 
the acceleration clue to gravity, hut it also 
inay he considered either as an abstract figure, 
the collstant g in equation (I), or as the 
velocity acquired at the end of 1 second by a 
falling body, or as the distance a body would 
travel i r ~1 seconcl at that same velocity if the 
force ceased to act ancl tllc velocity remained 
constant. 

Equation (6) then may be written 
P = M A  (7) 

In (5) suhstitl~te2,Y/TT for T ,  

3'8 -gil4'V" 6 )  

Tn ( 5 )  s i~ l ) s t i t~~ tcfor .  V/T ,  F =dfA ('7)il 


Apply (7) to the case of two forces acting 
at di1:'erent ti~lics on the same body 

B1/F' =A /L 1' (8) 

i n  this trc:lin~ent the aml~igaous worrls 
" weight " and " liinss ?' hnvc pl~rl?osely bccn 
ornil I mi. 

If there is any easier may of "nlnliing the 
stlxrlcnt undersland the effect ~ ~ l l i c l i  a force 
produces when it acts on n material particle" 
than to have him study the above discussiou 
and solve exanlples by its aid, i t  is very im-
portnnt that it should be found ancl irrcou-
poratccl in the text-books. 

T'iTIVl. ICI~YT 

A COUItSE IN AGRICULTURE FOR NON-TECI-TNIOAL 

COLLEGES 

TJTAV asthere is an interest in agriculture 
a subject of study in colleges or hjgher insti- 
tutions in additiou to that  met by the state 
agricultural collegcs, is manifested by the 
introduction a few years ago into the curric- 
ulum, in ccrtain in~ti tut ions (e. g., Syracuse 
and Miami Universities) of several subjects 
~ssocided with tlic worlr of the larirl-grant 
colleges. Further evidence is shorn  in tlie 
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preparation by one of the professors of a text 
on agricultural education which is regarded 
as well toward the head of the list upon that  
subject. But there seems to be still a field for 
educational work in agriculture, apparently 
not touched by any of the current,courses, by 
which the subject matter o-F botany, zoology, 
geology and meteorology can be correlated with 
history through the common ground of agri- 
culture. 

The recent article upon agricultural botany, 
by Dr. Copeland, in S~IENOE,September 18, 
has suggested some details of such possible 
correlation in addition to a general plan al- 
ready in mind. The scope of the course in 
mint1 is just the reverse of the nrorli as ordi- 
narily catalogued as a "Course in Agricul- 
ture " in the state colleges. Such courses take 
the general subject, agriculture, and divide it 
into its component parts, assigning portions to 
agronomy, to horticulture, to animal hus-
bandry, soils, farm management and the other 
familiar departments. The other plan would 
take the worli in the botanical laboratory and 
would show where i t  is of common application 
jn the regular work of the farm; and in zool- 
ogy, why the domestic animals are so useful 
to man through tbeir anatomy and physiology, 
in place of merely noting their places as mam- 
mals in taxonomic scheme. T t  would show that 
the developnient of the technique of agricul-
ture has been the companion, if not the guide, 
to advancing civilization through ethnology 
and anthropology to modern history, com-
mercial and industrial. 

This is an ambitious aim and would require 
much careful selection of material, before i t  
could Ile regarded as definitely outlined. The 
final form would be an adjustment of the 
ideas of several rather than the dictum of an 
individual, as has been the case with college- -

regular teachers, however, those details in their 
course which relate to  agricult~xre in  any 
manner are to be brought out and made the 
peg upon which to Eiang the several facts of 
structure, behavior or adaptation observed. 

The field as a whole lnay be divided into 
four sections, as follows: 
1. Soil.-The basis of agricultural activity. 

Origin of soils; types of soil; properties of 
different soils; soil biology; soil management. 

2. Plants.-The factory of agricultural prod- 
ncts. Seeds ; growth ; nutrition ; reproduc-
tion ; weeds and diseases; phytogeography ; 
agricultural ecology. 

3. Animals.-The product of agricultural 
factory. Nutrition ; anatomy; physiology; 
breed? ; uses ; predacious and beneficial species. 

4. illan.-The controlling factor in agricul- 
ture. Raccs, civilization, colonization; com-
merce; rural and urban; raw materials and 
n~anufactnres. 

In  attempting to assign to these topics their 
places in the four-year course, i t  must be re- 
membered that i t  is not practical agriculture, 
hut fundamental agriculture, that  is in mind; 
it is not an attempt to make farmers, but to 
show how the farmer gets the results he does 
from certain methods of procedure, and why 
lle is using those methods instead of some 
o th~r s ,  in a historical and economic, rather 
than technical and special study. Thus under 
the subject of soils, the danger of severe mash- 
ing of fall-plowed fields in the south would be 
contrasted with the beneficial effects of the 
frost work on similarly treated fields in the 
colder statcs. Through the aid of the depart- 
ments or instructors in bacteriology and 
mycology, relation between soil bacteria, root- 
infesting fungi and other organisms could be 
shomn as scientific reasons behind the ob-
serred benefits of crop rotation, thus connect- 

entrance requirements i n  the sciences, a l tho~~gh  ing the work on soils with that on crop plants. 
no official sanction, outside the several insti- 
tutions which might offer the course, would 
be caJled for. As here outlined, the principal 
work of the course would be cared for by the 
regular staff of instructors in Botany, zoology, 
geology, etc., the specialists in agronomy, live- 
stock or soils being left with their respective 
subjects in the technical school. Under such 

I n  the consideration of plants, the fact that 
upon green plants all animal life depends is 
the keynote, with details added discussing the 
parts of such plants utilized in particular 
cases, thus connecting directly with the study 
of those animals which make direct use of 
plant tissues for food. Under animals, the 
adaptation of the tocth to hard-stemincd forage 
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plants and tllc ease with which such crops are 
raised, sllould be brought out as important de- 
tails in the usefulness of horses and cattle, as 
well as their anato~nical adaptation to the 
work oi' pillling or carrying loads, and their 
pliysiologica! adaptations for lrieat arlcl lriillc 
protlr~ction. 

Tlle treatnient of man as outlined vould in- 
volve as much of tlic advanced sciences of 
antlrropology and clthnolog~r as o:le had tiale 
for; would naturally involve ancient history, 
in connection with grain commerce of Borrtc 
altd her colonies; would take up the develop- 
me111 of agricultural con~munities through tlie 
fe~rdal system to the rnodrrn village of tenant 
farmcrs, and tile rise of the freeholtlers, espe- 
cia11' in tlie new scttlcments. The relation of 
established feast days (e. g., Feast of First 
Fruits) of the ancient tribes, to elrents of the 
agricultural year would introduce the religious 
side of' man, and the importaacc of conqerviiig 
the produce of his labor, would seme to con-
nect the ideas of property, omncrship, wealth, 
capital ancl law. 

The simpler relations woi~ld natiirally be 
assigned to the earlier years of thc conrse. 
Thur the subjects relating to plant life, in 
their fundamental details collld he given in i l ~ e  
sophomore year, supplementing the tfresh1~1:in 
worlr in botany; some work: would likely he wcll 
retained to a later period. Soil work shollld 
follow the first year's wurlr in chemistry and in 
physics, as tlie general propcrtics of soils arc 
in accordance with the principles learned in 
those S U ~ ~ ~ F ' C ~ S .The study of animals in rela-
tion to  agriculture would be a good junior 
subject, as the atWitional year of work would 

ing to it as broad a basis oC work: as possible. 
The topics introduced a t  this stage might 
caiily serve as tlle basis of fur t l~er  studx by 
tlle tew spcci:zlly intrrc+trd a1011g the lines (if 
colonial, eronolliic or illdustrial development. 
Frecfucnt assignments of rcndinqb xvoulcl be 
necessary, as thc rnatrrial is scattered and 
nlnst b~ Isroi~gltt together nncfer the nclw viclw- 
point. 

Some suggestions 11a\re been found in sev-
~ r a l  test-boolrs on agriculture, agrici11tura;l 
eil~~cation,farm rxlanagement and sin~ilar  top- 
ics, more or less along the lines here suqgeste J 
but in most caseq, the disci~ssion was from the 
standpoint of technical agriculture, as would 
be espectetl. Particu1:lr c,hapters coultl, how- 
ever, be selected from n ~turnbrr of sue11 bool\-?, 
to be used as collateral reading by either of 
tlie fonr college classes, suitablv supplemented 
by lectures presenting the clesircd viewpoi~rt, 
and developing the central theme. This lnay 
be briefly stated as follows: Agriculture as the 
olclesl irtd~~qtrial occupat-ion of In,m is tlw 
hasis of all his later achievements, and sup- 
ports him in his highest attainments. Tlie 
course might be designaled as one in "The 
developmeilt and scopc of agriculture " and 
co71ld be a lech~re  coursc supplemented by 
specified laboratory and class worlr in the 
sereral departrncrlts involved. The course 
nliglit also he developed as a series of short 
courses, somelhing on the plan of tlie "sum- 
Iner schoo1" work, corre!atcd by a carcfuIly 
preparccl syllabus or outline, each teacher 
selecting those phases of the work most closely 
related to agricultare in its broadest sense, and 
emphasizing. the relation of his subject to the 

malie it the easicr for the student to fol11)w general topie. 

the course, and to graip the essential points of FRFDJ~RICR
IT.BLODGETT 
structure, behavior, conditions of existc~~cp 
among wild arid dor~icstic animals, and similar 
details after 11c has had the less complcx rclln- 
tionships among plants brought out i n  the 
sophomore work. 

The s t ~ ~ d g  the relation of Inan to agri-of 
culture, as suggested, should come in the 
senior year, in order that the work in history, 
economics, engineering and science may be 
available for  use to aid in the development of 
the course by each Inan in the class bring- 

SGIICNTIFIC BOOXS 

Psyc7~oZogy: Gone~aland Applied. By Huao 
& ~ ~ ? ~ Y S T E R B E R ~ .New Yorlc and Idondon, 
Apqleton. 1014. PIXxiv -1- 481. 
Profesror Miinstrrh(1rg's latest work brealrs 

away from the traditional presentation of 
psychology in many respects. The most novcl 
features are the author's treatment of mental 
data from the teleological standpoint and the 


