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man, we iind that successircl~-the cnztdntus, the le??fi- anatomy, will solve these problems no doubt better than 
culnris and the claztsfrz~mbecome differcutiatetl froin a 
colnmoli gray mass continuous ~ v i t h  the cortex a t  the 
base of the cerebrum. 

I would add in regard to the term CORTEX that the 
Optic lobes", %nd the RhinencephalonQxhib~t the corti- 
cal structure a s  the cerebrum and the cerebellum. 

The following terms not included in Professor Wilder's 
series, are submitted, and for the~i i  I invite the severest 
criticism. S3in.s of them are established by others. 

CAPPA(ciizeren7)-The gray cap coverlng the Oi/)tici, 
~irell tlevelopecl in most mat~in~al ia ,  rudimentary in man. 

ECTOT~a~.ihir;s': ' .-The outergray thalamic zone. 
E S T O T H A L A > I L ~ S ~ - T ~ ~i.lner gray tl..alamic zone. 
INTERCRU~?ALE:::, I/~fe@erZ2tr?-(fa?zgl~oiz).-GnjgZ~bi~ 

zztl~rre'~.4. 

S~c ;&ra '~ . -T l i~S shaped involution of the nerlre-
cell layer of the cortex ~vhich  constitutes the basis of the 
Nypocniizpa. 

NVCLEUS TR.APEZII':'. - T h t  superior olive. T h e  
derelop~iiznt of this body seems to bear an  inverse re- 
lation to that of the true olive. In man the o l~ve proper 
is highly dt.r,eloped, in the cat poorly-in the latter the 
nucleus ot'the traptzium is well ma]-ketl ant1 f_ilded ; in 
man it IS ill-marked. 

O e ~ . O ~ r j ~ a ' ~ ' . - T h e  area man ; thepost-pontinal of 
n2eil'ulZn oblo?ynfn. 

s ~ ~ . ~ ~ E : * . - T ~ ~sfl-z.e med2Llhresn l ja  of the fou r th  
ventricle. 

V E L U ~ ICEREBELLI:::,-~rhevalL-e of vieussens;  thisis  

I could pretend to. 
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HOTIT DOES G R A V I T Y  CAUSE hIOTION ? 

To the Editor u j " ~ C I I X C I :  :" 

Tlie interest~rig article by hIr. E. L. Larltin in 
"SCIENCE" for March 26, on the Interrelntions of Gravity, 
Heat, Motion, etc., iliduces me to offer you some thoughts 
011 the subject, with the hope that  I may throw light 
upon it irom another point of view. There is one widely the t r u e  elllbryonic start ing point of the ~ ~ ~ ~ b ~ l i ~ ~ ~ , ,  

T h e  v~Zz/i/z?iztdz~lZaren?ztc?,t'i~s. accepted doctrine of modern physics which I confess I 
V E L ~ ~ ~  velirlik pas- coultl never untl.srstant1, that of Potential Energy. It may o C L o x G A ~ T ~ ~ * , - ~ ~ ~ ei i l edIL /~ j ,c  

of the mysteries of tcrz>Ls,~t arises fro,,, the lnttr t ,al  tlivision of  t h e j o s t  serve as  a convenient r s p l a ~ ~ a t i o n  fal-
$ei12~?zcztl?tsin its oblongata portion, ant\ covers the pas- ling force to say that energy may be at  one time motion, 
terior part of the fourth vtntricle. and at  another time the possibility of becoming motion. 

vELual z j j ~ c 7 - t i t i ,  The  rule esplains the problern, but what expliins theFLoCcuL1.::,-~he vebriiz nzetfui(iryc 
ymcz.lis, c o n l i n - rule ? Can nlotion become anyrl~ing else than motion ?GRACILIS*(~LdiL~c2L/2LSI, -pLLrIZ~1L~11s  

Llation of corl.ej,londing colLllnll in cord ; part of  the C a n i t  now convert ~tself into Rest, into Gravity, into 
posterior pyramids. Potentiality, or into anytbiiig else than simply motion ? 

Cu.v~a~us'"F2~rzkztlz~s). Is it not, 11ke force and matter, an  infinitudeu n v a r y i ~ i ~  

TUBEI<IS:*( F Z I I ~ ~ ~ ~ L Z Z L S ) . - F U I ~ ~ ~ ~ ~ L I Sthe 'he
of Rolando ; 

colunlnar fi-lt! conta,.niiig the Tuberculum of Rolantlo, 
TIlereis a lo02Ll~LSiztieris,which ls otherxvise proviclecl 
for. 

~ o , , l : : : , - ~ w o  symmetricdl sitdatetl eacll 
i n  tile Shallow tiepression boullClet\ by the o$tz.czts, thnl- 
alizits antl ha(ie?~n,probably corrzsl~ontllng the caj<F-
lza?zhirbena j  ~ ~ ~ ~ ~ ~h~~~ is l a notable/ z t r ~ e i 2 z t ~ f l ; ) ,, 
large o,leniIlg cel,llalad of the.e el,l,nences, \\,llich re-
sel;lbles the o,,ellillg ,lie ticlzinulltler containing the 
x,ein !\-hich latter  i t s  ~,l . , i , ,~ color. I can find 
no  notice of tllis opening allylvhere. ~ h , :elninellces are 
representetl obscurely in Fig. 70 ol IIe~ile'. 

blotion s i m ~ l l ~  substallceIhe 
thr0~l.p-hspace, and it possesses a fixed energy depentlent 
upon the 11-eight of the substance and the speed of the 
translation. If the portion of substance moved be a min- 
ute portion of matter, either form in^ an eltmentary con- 
st i tue~ltof a solid lllass, or a s<Parate nloiecule of a gas, 
we call its motion h e a t ;  and the result of its impact 
with exttrior panicles, temperature. If i t  be a mass of 
sucli particles its translation shoultl be particularized as  
niass i i~otion.  In addi t~on to these modes of motion, 
Eleztricity and lllagnetism must also Ile consiilered a s  
more specia.1 motles of motion, uuleis we admit the pos- 
sibili~y ot niotio~i becoming solliething else, antl this~ g c r ; s s a T I o  F ~ ~ ~ ~ ~ ~ ~ , ~ ~ , : : ::,:p~olltallen ar t ige  H ~ ~ -

benkre1izung.j 
conc~usloI1,I n,ould urge the  a ~ o l l t i o l l  of  sol,le brief 

or prefix in ,)lice of conlmis- i 
sure and ganglion. H~ who limits hilnself to a study of 
surface contours will not  t he  of 
such ab]lrelialions as lnuch as he is  compelletl to  
wade through the  labyrinth of the interllnl cerel,ral stl.uc-
ture. 

something else again becomirig motion. 
Can ~ ~ d ~ l l i t W h a t  does terrestrial gravitythis ? 

teach u s ?  if g rav~ ty  is convertible into motion, then we 
have reason to conclude that the gravity should disappear 
as  the motion increases. T h e  law of gravitation assel-ts 
that the action of the earth and of a falling body are ne- 
cessarily rzciprocal. Tne  earth must fall to~vartls  the 
body; with the sallle energ!: that  the body disl~lays in 

~ ~ z j - failing towards the earth. 1he body, then, can not de- for ganglion I1,oul(l perilaps tlo ; thus ~ ~ , ~ i / i ~ j ~ ~ ~ ~ ,
Grzj-t~~nz~rafunz, for  rive its energy of fall from the earth, unless we claimGi- i~ i rJ t~~z '2 t , l t  Gait,v/zblt hnbefZrn, 
Gnig/zb?t a n d  A~ltciez~s j;rstz,;.z;... ,rllete<rriieniz;jvzLcicus 
terlll rzucleusis a as it llas 
alld very dIff:rent meaning, \vhich ill my experience as 
a of cerebral anatomy, has let[ t o  c o r l f u s i o ~ill 
the mint1 of every beginner. l'rotessor \T'~lder, who ap- 
p m ~to be as  111uch a t  home in etymology as in cerebral 

A-

':Terms proposed by myself, not  to be foiirld iil previous i,uhlicatiolcs. 
-::x A single a i h  or prefix might  he devised in of & c i l r . m ~ ~ l ,  

fo~itir/ec~~ssniio,$inidec~~ssnfiu,~riifec~~sr~rtiu? 
or 1 

that the earth derives its energy of fall from the body. 
Such a cross-lending of force is inatImi:sable. T h e  
energy displayed by rhe b3dy must conle from itself, not 
from the earth. i t  is not a translormation of the earth's 
.qravity into motion. I s  ~t a transformation of its olrn ? 
'This we cannot a d m ~ t ,  since the body loses no 
I t  cannot well give and lteep a t  the same time. T h e  
body falls 16 feet in the first second, and ends with a 
velocity of 32 feet per second. This 32 feet Per second 
is a positwe momentum, and must continue until over- 
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come by counter force. But if a portion of the gravity 
of the bocly has btcome transformed into this motion 
there ~vi l l  certainly be less to tr  nsfornl during the next 
second. Yet in the next second the body adds to its 32 
feet per second 16 feet more derived fro111 gravity, and 
thus falls 48 feet, ending with a velocity of 64 ieet per 
second. In the third second it adds 16 feet to this 64, 
and falls 80 feet. And so on continuously, so tar as  ob-
servation has gone. 

This certainly does not look lilte a transforination of 
gravity into motion, since the gravity appears to continue 
undiminished. And as to potential force, or po~sibility 
of motion, being converted into motion, I shall not at-
tempt to combat it, for it is a sorry task to wrestle with 
an antagonist who changes into a mist when you atteinpt 
to grasp hiin. Gravity is something definite, ~vha te re r  
that something is, but this will-of-the-wisp of potentinlit y 
certainly lacks the bones of a solid body. 

But if not gravity or potentiality what is it that  be-
coines motion in the ball that falls ton,ards the earth, 
and in the earth that  falls to\vards the ball ? This may 
seem a difficult question, and yet it admits of but one 
ansNer. Nothi~lg  becomes motion. Nothing can be-
come motion. Motion is motion and cannot poss~ l~ ly  be 
or become anything else. T h e  inotion which appears in 
the falling body ~ v a snot created for the purpose. I t  
existed in the falling bocly in some other form, and has 
been simply trailsformed, not created. Every mass of 
matter has its internal motions ; its electrical, magnetic 
and chemical energies, which are inore or less eng-aged 
in preserving the integrity of its molecules or of its inass ; 
and its heat energy, xvhich is engaged in a constant effort 
to overcome the integrity of its mass. T h e  particles of 
the Inass dar: backward and f'or~vnrd continuali:;. They 
would dart in one direction only were they not restrained 
by each other's resisting energies, and by es!ernal re- 
sistance. Consecjuently, any external energy which aids 
their vigor of movelnent in one direction and resists it in 
the opposite must give them a coinbinecl excess of vigor 
in that direction. They must all move more vigorously 
in that direction thau in the opposite; that is, the mass 
must move as  a whole in that d~rection. And this move- 
ment once gained is posirive until overcome hy exterior 
resistance. I t  is a definite energy which cannot be lost 
unless it be  given to some other substance. 

Such is the true princ;ple a t  worlc in falling nlction. 
Terrestrial gravity is the external energy which aids the 
vigor of the heat iuotion ot particles in one direction and 
resists it in the other. This force is increasing. Al-
though a mass be not falling to the earth itsparticles are 
incessantly falling. T h e  suppcrting body resists their 
fall and their excess energy in this direction expends it- 
self upon this body. But if the support be removttl there is 
no longer any resistance to their fall. T h e  particles strike 
further t lown~\~artl  than they return, since gravity aids 
their doxvn stroliz and retards thrir upstrolte. Thus  at  each 
vibrarion of the particles the mass slightly descends. 
These slight tlescents continue. They are the energy 
derived froill the pull of gravitative attraction. 13ut each 
slight descent proclucrs a fixed vigor of tlownward mo- 
tion of the mass as  a whole, ant1 this vigor of inotion is 
increased by constant new increments, so that the 
falling speed of the body ral~idly increases. 

This  is the true meaning of potential energy- a change 
in tlie direction of motions already esist,ng, No mot;on 
is created, or borrowed from any other condition of 
nature. Tlie body gains force in one tl~rrction under the 
pull of gravity, but it is the force of amotive vigor which 
it already possessed, and which, illstead of exerting itself 
equaliy in all tiirect~ons, now exerts ],art of its ent rgy 
specially in one direction. Ant1 this change in the direc- 
tion of its energies is b a l a n c ~ d  by an equal opposite change 
in the direction of the earth's energies. T h e  botly does 
not possess the possibility of always falling, but it pos- 
sesses the reality of always falling. I t s  particles con-

s t an~ ly  fall. But when it is supported their falls cannot 
accumulate. Each single fall is too slight to be observed, 
and the eff'ect of each fall is overcome by resistance be-
fore another call be added to it. But these persistant 
falls produce a constant pressure upon the resisting sub- 
stance, and constitute the weight of the body. I t  is 
on reilloval of the support that these rapidly repeated 
effects can be continuously added to each other, accl be- 
come a visible descent. But the distance of the fall of 
the particles during each vibration is the same whether 
the body be supported or rapidly descending. I t  is 
only the preservation and accumulation of tile positive 
mass motion given t s  the body by each slight fall, which 
causes the rapid increase in falling speed. These accu- 
mulating motions forin an  energy of motion separate from 
that of the fall, and \vl~ich would keep the mass in motion 
a t  a fixed rate of speed were the force of gravity to sud- 
denly vanish. 

I would like to say a word here in reference to the pre- 
sumed heated condition of the nebular mass from ~vhich 
it is clai~lled that the solar system originated. There  is 
another reason than that  advanced by 3Zr. Larkin, \vhich 
renders it very improbable that the nebula was greatly 
heated. I t  is one thing to contain heat, another thing to 
be in what we call a heated state, that is, in a state of h ~ g h  
temperature. For terriperature and absolute heat are very 
different things. A mass of water a t  32" contains far 
more heat than a niais of ice a t  the same temperature. 
And so a inass of wa+er  gas at  2 1 2 ~contains far inore 
heat than 211 equal Illass of water a t  that temperature. 
This rule probably holds good in all cases ; namely, that  
as  density diminishes the heat capacity ircrtases, so that  
a ~ ~ e r y  rare gas  may contain a vastly greater quantity of 
heat than a solid at  the same temptrature. \L7e see this 
exemplified in the matter of space. Heat has been pour- 
ing into it from the contracting spheres for an enormous 
period, yet its capacity for heat is so excessive that this 
outflowing heat has probably had very l i t~ lc  effect in rais- 
ing its temperature. 

Such a consideration applies directly to the original 
nebula of the solar system. I t  was a very rare gas, and 
therefore had great capacity for heat. I t s  latent heat 
niay have been great, and its effective temperature low. 
I t  was only after it began to rapidly lose heat that its 
teinperature rose. For the contraction of the nebular 
mass must have, by contlensing its substance, lessrnecl 
its capacity for heat. If this change in contiition took 
place more rapidly than radiation could balance it there 
must have been a steady increase in temperature, instead 
of a decrease as  usually assumed. For all that we know 
to the coutrary this phase of the process may not yet be 
com~let tc l .  Contraction of the solar inass may yet be 
increasing its sensible heat, by lowering its capacity for 
heat, or its power of containing latent heat, more rapidly 
than this is balanced by radiation. In such a not impos- 
sible condition of affairs the sun x~roulcl be yet rising in- 
stead of lowering in temperature, losing heat while in-
creasing its apparent or sensible heat, and its process of 
actual cooling be not yet begun. 

2223 Spl.ing Garden St. P11il:~delphia. CHARLES MORRIS. 

A ( ~ A U S I :  OF DETERIORATION CLOTH.-GoodsI r  dyed 
rust, buff, or cliaiiiois sliades with salts of iron occasionally 
undergo a slow combustio~l. The ferric oxide is alternately 
reduced by tlie organic nlatter of tile tissue and re-oxidized 
by tlie oxygen of tlie air. 

AT a Berlin featlier-dyeing establisllment all ostrich 
featller dyeti in  shades wit11 niethyl-violet was Iayed upon 
a paper L I ~ I O I ~~vliich some ammonia had been poui-ed but 
had dried u p  agai~i. Sf ter  a time the feather became par- 
tially green, the green passing gradunlly into violet, and 
1"-oducing an extmordinnl-y eiiect. This ~eaction is being 
utilized in feather-dyeing, and will probably be applied in 
the manufacture of artificial fio~vei-s.-M. BALLAND. 


