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larger land mammals of the world, and the 
peculiar and interesting indigenous faunas of 
many small islands may still be permanently 
preserved by prompt protective measures, and 
not merely state and national action, but as 
soon as the war is over, international agree- 
ments to bring about cooperation for these 
ends are urgently needed. Future generations 
will look back on the present time as an age 
of shameful vandalism as Par as nature is con- 
cerned. Our present imperfect and feebly 
carried out efforts for the preservation of the 
most interesting and wonderful of the birds 
and mammals that still survive are insufficient. 
They must be on a larger scale and more effec- 
tively and intelligently conducted than a t  
present. It should be the effort of every scien- 
tific man, and especially of the larger and more 
influential scientific associations, t o  bring the 
seriousness of the situation to public notice 
and to insist on prompt action. This is vastly 
more important for zoology to-day than the 
naming of new subspecies or than disputes over 
the validity of scientific names, and should put 
an end to complaints over small personal 
and temporary inconveniences which regula- 
tions of the greatest importance may inciden- 
tally occasion. WILLARDG. VANNAME 

NEW YORESTATEMUSEUM 

FUNDAMENTAL EQUATIONS O F  MECHANICS 

TO THE EDITOR We are greatly OF SCIENCE: 
interested in  the contribution to the teaching 
of elementary dynamics made by Professor 
Kent in his letter to SCIENCEappearing in 
the issue of Uarch 19, in which he presents 
as the fundamental equation of mechanics 
V= FTg/S17, where F, T and W are, respect- 
ively, force in l?ounds, time in seconds and 
quantity of matter in pounds, g a numerical 
factor of proportionality and V velocity in  
feet per second. This equation has the great 
advantage of avoiding the extremely awkward 
necessity involved in apparently simpler for- 
mulations of the experimental laws under con- 
sideration, of defining force in terms of mass, 
as so many of the more conservative physicists 
insist on doing, or of defining mass in terms of 
force, a thing which many of these conservative 
physicists seem to consider as the only alter- 

native and which all enginee~ing writers ap- 
pear to disclaim with equal vehemence. 

There can be no doubt of the difficulty of 
measuring quantity of matter, that is com-
paring the quantities, of matter in two bodies, 
one of which is talcen to be a standard, except 
by resorting to forces acting upon them. On 
the other hand, there can be no doubt of the 
inadvisability of attempting to preserve an  
international prototype force instead of a pro- 
totype quantity of matter, owing to the proba- 
bility that secular changes in  the elastic prop- 
erties of material bodies would be vastly greater 
than changes in their quantity of matter. To 
be sure it would be possible to define the inter- 
national prototype force in terms of the gravi- 
tational relation of a given body to the earth, 
but this would be open to the same objection 
as tlle one that was raised in  regard to meas- 
uring the quantity of matter in a body by 
resorting to forces. We therefore think that  
Professor Kent has done well to retain forccr 
and quantity of matter as equally fundamental. 

What seems to us as unfortunate is the neces- 
sity of defining velocity in terms of distance 
and time. Why not regard all dynamical 
quantities that are sufficiently distinct to be 
given different names as equally fundamental? 
Why stop with distance, time, quantity of 
matter and force? We see no reason for im- 
posing on ourselves such a limitation. 

On this principle the equation P=ma, to 
which Professor Kent objects because it is not 
true unless we niake m an arbitrary symbol 
for bY/g, is open also to our objection that a 
has been defined in terms of other magnitudes, 
whereas nature has furnished us with a defi- 
nite acceleration, that of a body under the in- 
fluence only of its gravitational relation to  the 
earth at  sea-level and latitude 45" as modified 
by its tendency t o  rise due to the rotational 
motion, which may well be taken as unit accel- 
eration. 

It appears to us that Professor Kent's con-
tention is essentially this: that since the con-
cept of force is independent of quantity of 
matter, distance and time, i t  is irrational to 
force people to take thcir measure of force 
from a dynamical equation involving these 
three sorts of magnitudes. We should take 
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our measure of force from some phenomenon 
more closely related to the concept. What we 
are conscious of when we lift a pouild weight is 
not the amount of matter in it, but the force 
upon it. 

If  this sound reasoning is to be appliecl to all 
thc concepts of mechanics it will be necessary 
t~ modify most of the equations slightly by 
introducing a proportionality factor. This 
has already been suggested by Professor 
1Xoslr;ins in a footnote to his review of Maurer's 
" Techllical lIechanics," but lle failed to malte 
the most of his opportunity. We present here 
a tentative scheme only and the cal(wlat~d 
r7allles of a few of the constants. Our clioice 
of fundamental units of velocity and accrlera- 
tion arc, mc freely admit, open to tlie criticikm 
of lrleing ill-consirlcred and off-barid. Still they 
will do perfectly well to illustrate the method, 
and certainly they are much better than the 
iinits in cortlmon use which only tend to cloud 
the physical entity a r ~ d  reality of the magni- 
tude in question by reference to otflers more 
or less closely related. Who that ha4 con-
sidered with any care his sensations of a pass- 
ing exprcsq train docs not realize that his im- 
pressions on the subjcct "how fast" are rnuch 
more dirent and elemental than any question 
of "how far " or " for how long " 2 

We begin then with the units of force, dis- 
tance, time, quantity of matter and accelera- 
tion as defined above anil which for our prewnt 
parpope may be regarded as sufficiently itn- 
related to Le called independent, fundamental 
units. What definite vclocity does nature rve-
sent to us that we may take as unity? After 
considering the peripberal and the orbital 
velocity of thc earth ancl the maximum attain- 
able velocity due to terrestrial gravitation 
(that of a body falling from the hypothetical 
"infinite clistance "), i t  seemed me11 to abam 
don such gravitational vclocitics as being dan- 
gerously near to our definition of unit force 
(a totally unrelatcd concept) and adopt the 
vcloc7ity of ligl~t, wlzich is one of the most 
definite and unalterable things in nature. This 
unit we call the "speedal," not from any wish 
to be bizarre, but merely because sonlc llarne is 
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necessary to show where the idea leads us. 
110-o speedals we will call a micro-speedal. We 
see no real obicction to calling i t  pounds, 
since me already en~ploy this useful word to 
designate unit yuantitg of matter and unit 
force, but perhaps the prese~zt name will serve 
our purpose better. 

Let T l i :-;qual~tity of matter in pounds, 
S= distance in feet, 
T r;-- time in  seconds, 
F.= force in pounds, 

(Whether thcse are the same porrncls as men- 
tioned above or other pounds secrns to be of no 
importance.) 

'V L= velocity in micro-speedals, 
A =acceleration in "gravitals," 

and a,p, y, 8, etc., be numericnl constants of 
proportionality. We may write the following 
equatio~ls: 

V =n S / T ,  ( 1 )  

where i t  is understood that 'V in equation (2) 
is a clzangc in velocity and therefore twice the 
aaeragc velocity defined by (1). (Initial 
velocity bcing zero.) 

F= srvn =p s n 7 r / ~z y a m , ~ / i a .  (3 )  

From these three 1und:tmental equations we 
may derive equations such as 

FY' =y8nTS/T= ( y 8 / a )WV-- eWT7 (4) 
and 

FS =y8TVS2/P=y8J1'V2 =lF'PV2. (5) 

And from these, as soon as -eve have established 
units for mornenturn df, energy E, impulse 1 
arrd work Z, and determincd tlie constants in 
equations like T=7PT and lirl =$WV, we 
cou!d derive the equations of moineiituni 2nd 
of energy. 

The values of the constants may bc caqily 
computed. Since one micro-speedal is 1,182.9 
feet per second, a =- 1,182 9. The equation 
for an accelcrntion of one foot per second per 
second is 

which gives us at  once 
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Also y =a p / 2  =16.0870. The coefficient 6 is 
unity, which is a little unfortunate since it 
might lead to the erroneous impression that 
wc were defiq~ingunit force as that force which 
gives unit acceleration to unit mass. Our 
choice of unit acceleration has probably been 
injudicious. 

Enough has been given to illustrate the prin- 
ciple which we feel sure ought to comincnd 
itself to every one who once grasps the fnncla- 
mental independence of all dynamical con-
cepts and the strictly proportional nature of 
the dpamical  equations, all of which nre 
merely the algebraic formulation of experi-
nlental evidence. I n  extenuation of our intro- 
duction of a new set of numerical constants to 
be memorized we can only point out that there 
mere many " 3's " ('~T's,)' etc., there already 
and that we cntirc.1~ do away with the trouble- 
qome and useless subject of dimensions. 

The new system is not fally developed as 
get, however, a~icl until i t  is we have found 
ourselves compelled to make the best of the 
old one. We dodge the nmbiguity in the 
" ambiguous words 'weight ' 'and 'mass ' " by 
the artifice of defining them. We adopt an8 
we teach the convention that "mass " shall be 
an exact equivalent for "quantity of matter," 
and that  "weight " means the gravitational 
force upon a mass. We teach that the measure 
of a force (wherever the concept of force may 
originate) may conveniently be defined Gy the 
equation IiT=ma. TVe teach that it is a re- 
markable law of nature, (letermined only by 
experiment, and not to be wspected a priori, 
that the ('bocly factor" in this equation is 
strictly proportional to the weight for all 
bodies in  the same uniform gravitational field. 
ITe point out that pounds-mass and pountls- 
weight ( i .  e., pounds-force) are totally differ- 
ent things, and that there are 32.2- of the units 
of force defined by the equation P=?na in a 
pound-weight and that therefore all forces 
deduced in dynamical equations must be 
divided by 32.2 if we wish to  express them in 
terms of pounds-weight, niuch as one would 
reduce centimeters to feet. Conversely, all 
forces given in pounds-weight must be multi-
plied by 32.2 before they can be used in  
dynamical ecluations. We teach that the fun- 

damental iclea of the gravitational con-
stant g is force per unit mass and that i t  
is also of the nature of an accelcration 
in virtue of the relation F / m  =a. We 
hold that dynamics m a y  be developed without 
the introduction of arbitrary constants by the 
assuinption of three fundamental units and 
defining all the others in terms of these three. 
We object to Professor Tcent's description of 
a system with four fundamental units as a 
"foot-pohnd-second " system instead of a 
" foot-pound-second-pound " system, and to his 
ridicule of the "gee-pound " or " slug " in the 
same letter in which lie says, "It has been 
found convenient to use the letter m instead 
of V7/g." What is the uniit of rn if not the 
"slug " 2  TVe frankly talli- about a unit of 
force called a poundal as a matter of conven-
ience, and we measure i t  by a defining equation 
much as we measure a unit of velocity or of 
worli-. We consider this term preferable to 
the "poulld-foot-per-second-square," and ven-
ture to hope that there may some day be intro- 
duced shorter names for the "foot-per-second- 
per-second " of acceleration m d  the "pound-
foot-square" of moment of inertia. 

ANOTHER STATE PARK NEEDED 

TO TIIE EDITOR SCIENCE: or threeOF Two 
notes of interest have appeared in SCIEKCE 
regarding the new state reservation a t  James- 
ville, Onondaga County, New York, wliich in- 
cludes the glacial lalie, sometimes lrnown as 
West Green Lake. This little lake is of espe- 
cial interest owing to its history as the site of 
the plunge basin of a great glacial waterfall, 
and also because in its environs is found the 
hart's tongue fern (Pl iy l l i t i s  Xcolopendrium) 
which probably ranks as the most interesting 
a r ~ drarest fern in the United States. 

Now i t  is proposed to acquire anollier lake 

of identical geological history, East Green 

Lake (also known as Blue Pond, and Scolo-

pendr ium Pond), which lies about a mile east 

of the west lake above mentioned. The pro- 



