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in euunciation of words was subsequently developed. T h e  
hands of our progenitors were atlapte:! to climbing trees 
anti by subsequent training are rliade tiexterous in us in 
the use of tools. The  point I desire to bringprominently 
into view is, that  the speech fzicultp has for its basis 
nothing more important than prehensile abilities. T h e  
mechanic is entitled to the same aillourit of respect as  
the linguist; in fact, tlie mechanic is more apt to have 
acquired a respectable amount of skill in the use oi liis 
tools, as  generally his labor is directed to some useful 

W e  then esperiment, as  it Ivere, \vith our motor appar- 
tus, until we find the combination requisite to re-
peat said \vord o r  sound. This  noto or innervation 
has its co~lscious seat in Illeynert's region, while the sen- 
sory perception is located i n  a distant area (proballly, 
though not certainly) the occipital lobe. Now in order 
that the sensory perception inay control the "correct.- 
ness " of the motor expression the two rnu.st be  associ- 
ated. I t  will then be intiifferent, \vhether the sensory 
center, the motor center, or the associa!ing bantl be d t -  

and definite end ; not necessarily so with the l i ng~~ i s t ,  stroyetl, we will I i x e  aphasia in either case. And  thel-e 
liis acquisition of a few jargons frequently causes him 
to be mistakenly regarded as intellectual. It is not tlie 
ability to use tools or to speak tliat elevates man above 
his fellow animals, for lnan is not the oiily animal that 
spealis or uses tools. T h e  intellectual tlifferences be- 
tween inen consist in the greater po\ver of co-ortiination 
autl correlation of faculties. 

Dr. 31. Dax, in 1836, clesignatetl tlie left anterior lobe 
of the brain as  the seat ot language, because loss of 
spezch often coesisted \vith disease of this part, though 
the labors of Bouilland previously had paved [he n a y  
for this ilefiniteness. Aubertin atrti Broca finall?; assigned 
this faculty as  centralized in the " operculuru, ancl Dr. 
TVm. A, lIammoncl (zo), in reviewing the subject, con- 
cludes t l iat :  " The integrity of tlie posterior p:irr of the 
thircl frontal convolution, and perhaps of the second, is 
iilclis~~ensableto the normal operation of the function of 
speech." Hughlings Jacltson, and Ferrier agree with 
B ~ o c ain restricting the location to the operculum, but 
Dr. Harnrnond (20) claiir1s : 

I .  " T h a t  the organ of language is situated in both 
hemispheres, and in that part \vl~ich is nourished by the 
lniddle cerebral artery. 

2. " T h a t  \vhiIe the more frecjuent occurrence of right 
Ilemil~legia, in connection with aphasia, is in great part  
the result of the anatomical al-rangemsnts of the ar-
teries \vliich favors eiilbolism on illat side, there is strong 
evidence to show that the left side of the brain is more 
intinlately conrlected with tlie facultv oi s~,eech than the 
right." 

I would lilte to suggest to the advocates of opercular 
and insular localization an idea \I-liich has probably not 
been prev~ously adrancetl, to wit : T h e  siuistral nature 
of central cerebral speech inner\~ation has, doubtless, 
some relation to the azygous tendencies of the parts con- 
cerned therein ; for example, the tongue, uvula, mas ill;^, 
vocal corcls, etc., though not strictly fusetl or impaired, 
present peculiarities of structure and synchronism of 
~ilotion of the bi-laterally placed parts widely tllfferent froin 
those of the extremities, which could easily influence in- 
nervation 1.0 centralize upon one side of the brain. par- 
ticularly when favored by tlie better blood supply afforci- 
ed by the left middle cerebral artery. SVere the txvo 
hands of man joined so as to restrict motion mainly to a 
perpendicular plane, as in the case of the lower jaw, then 
we might expect the sunimit of the ascending frontal 
convolution on the left side to develop over the corres- 
ponding part on the right side as a centre for arm 
rnotions. Hut this matter of localization has not heen 
firmly established. Dr. E. C. Spitzlta, before the RIetli- 
cal Society of the County of N e ~ v  Yoili in 1877, revitwed 
" 'l'he Localization of Cerehral Diseasts in the Light of 
recent Anatomical Discoveties " (22). Spitzkaaclino\vl-
edged that " the  fibres which ultimately abut i n  the 
hypoglossal and facial nerve nuclei can he tracecl into the 
operculum ancl island, giving us an anatomical basis for 
the aphasic symptom," but insistetl that  "our  faci~lty of 
speech IS certa:nly more complex tlian is generally sup- 
posecl, ancl tlie terms a~uilesic and ataxic aphasia, by no 

are still more illtiillate relations which may be equally 
~nterfered with, causing eitlier aphasia, agraphia, alexia, or 
a combination of any t\vo of t h e ~ e ,  or all." :;: ::' ::- " Any 
intricate i~itellectual processes nzz~stin\-olre the greater 
part, or the whole, of one liemispl~ere." This was n pos- 
fey-tb?-t'completely, and " localizers" should not fall to 
read the proceedings of tliar rneetlnq carellllly. These 
vie\vs are co~lsistent with tlie theory I recently presented 
to tile American Neurological Society coiicerning the 
l i istoge~let~cfunction of nerve cells in opposition to their 
being " force protlucers." Spitzka has s h o ~ v n  that tlie 
Island of Reil has nothing whatever to (lo with the de- 
velopment of the speech faculty. In some aberrant 
forms lie fount1 this lob? largely developecl. It would 
seem that primarily this region has, if it have any connec- 
tion a t  all with speech innel.vation, only a certain con-
venience of situation, an  accidental contiguity to certain 
fasciculi which was taken advantage of as  the speech 
faculty developed. 
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Tlie la\vs of ,?itliereal action and re-act1011 are 1an.s of 

action and re-action in an elastic atmosphere. 


means exhaust tile possible pathologica.1 i n t e~ fe~ences  The  follo\vii~g well Iino~vn laws have an i~ilportant 
~ v i t h  its delicate mechanism. T h e  first step in the bearing upon pliototlynamics a~i t l  other ;~ the re ;~ lre-
acquirement of speech is its phonetic element. We liear searches: 
a word or sound, ancl as  far as  it is a Inere sound impres- I .  Cyclical activities may often be accurately repre-
sion it is registered in a sen,sory area of tlie cortex, se~iteclby fornlulas which introduce mean or average ve- 
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locities and mean 7/is v i va .  This is the foundation of 
Mas~vell's theory of the equality of mean vzi v27)a in the 
rnolecular nlovernents of different gases a t  equal tempera- 
tures, and of Pfauntller's disco\~ery that in estimating the 
heat of clissociation, the nlean sllould be taken between 
the temperatures of incipient ant1 of con1111ete dissociation. 

2. The  projectile force, ~vhich  produces flight or cy-
clical motion against any central acceleration or retar-
dation, is equivalent to the mean accelel-ation or retar-
dation multiplied by one-half the time of flight or cyclical 
motion. 

3. The  velocities of wave nlotio~l in elastic fluids, and 
of cosmical and lnolecular orbital motion, can all be ex- 
pressed by the colunlon formula 	v - v' 

--
z gh. 

4, E , , ~ ~ ~ - or orbital motion can lIe re-Periodic 
garded as the surll of a certaill number of 
vibrations. (Fou~z'er'stheo~enz.)

5. T ] ~ ~  the centre of oscillatioll from the distance of 
celltre of relatix,e stabilitv is at  two tllil-(ls of the lenptll of 
a lineal- pendulum, or a< the square root of four tenths of 
radius In a rotating sphere. 

6. The acceleration of any force, ~vhich  is unifor~nly 
diffused from or towards a given centre, varies inversely 
as the square of the distance fro111 the centre. 

7. Times of revolution under the action of such fol.ces, 
vary as the three halves power of the distance ; distances 
vary as the two thirds polver of the time. 
8.Centres of inertia, or nodes, in a vibrating elastic 

medium, tend to produce harmonic lodes. 
g. The mutual inter-actions of cosmical, n~olecular or 

atomic bodies are prol)ort~onetl to the respective masses ; 
actions \vhich are considered with reference to a single 
active centre vary directly as the rilass and inversely as  
the square of the distance. 

10. In elastic atmospheres the densities decrease in 
~eometr ica l  111.ogression, as  the height above the surface 
Increases in the arithmetical progression. 

11. Living force, or vzi 7/z?/./11,is 1)ro1)ortioilal to the 
product of illass by tile square of the velocity. 

12. The distai~ce of projection against uniform resis- 
tance 1s proportioned to the living force. 

13. In condensing nebula, the velocity of circular or- 
bital re\roli~tion is accjuiretl by subsitlence, from a state of 
rest, through one-halt of radius. 

The follo~ving additional propositions may be readily de- 
duced from the foregoing. 

14 il.fea~zvz's7/ivamay be represented by the vzi vz'vn of 
centres of oscillation. 

15. The force of planetary projection sl~oulcl be referred 
to perihelion ; the force of incipient subsitlence, to ap-
helion. 

16. In synchronous orl~its, the meall velocity of rectili-
near oscillation is to the velocity of circular orbital oscil-
lation as twice the diameter is to the c~rcumference. 

17. The acceleration or retardation of a centripetal 
force varies as the fourth power of the velocity of orbital 
revolution. 

IS. In cyclical motions, the resultant of all internal 
forces n l ~ ~ s t  all ex- be in equilibrium with the resultant of 
ternal forces, at  the expiration of each half cycle. 

19. The modulus of cyclical motion is equal to the 
i~rotluct of lnean acceleration 11v the scluare of the time of a half cycle. 

20. The  sum of all external forces mav, therefore, be 
represented by a velocity which is equivalent to the 
mean or resultant internal force acting for one-half of 
the cyclical time. 

21. The  iiifluence of a central force which acts a t  the 
extremity of a linear pentlulum is nine times as  great 
upon the centre of oscillation, as  its influence upon the 
centre of suspension. 

22. T h e  limiting v i s  v i z ~ n  of wave propagation is five- 
ninths of the lnean zlis viz"tr of the oscillating particles. 

23. In condens~ng nebulz,  rupturing forces which are 
due to cent,ral subsidence may be represented by frac- 

tions in which the denominator is one greater than the 
numerator. 

24. In synchronous rotation and revolution, the nucleal 
radius varies as the three-fourths power of the limiting 
atmospheric radlus. 

2 j. The  variation in mean v i s  .i~zi/a of gaseous volume 
is to the variation in vis  v t v n  of uniform velocity as  I is 
to 1.4232. 

26. T h e  mean thermal and mechanical influehces of 
the sun must be in equilibrium. 

27. 'The coll~sions of particles, in subsiding towards a 
centre of force, tend to form beits at  the centre of linear 
oscillation. 

28. T h e  limiting velocity between tendencies to  aggre- 
gation ant1 tentle~lcies to dissociation is to the velocity i11 
a circular orbit as the ratio of the circumference of a 
circle to its diameter is to the square root of two. 

39. In esplos l~e ,  as  well as  in cyclical motions, equili- 
brium must be established between internal and exter- 
rial forces. 

30. Apsidal and mean planetary ~~os i t i ons  must also be 
controlled by like tendencies to equllibl-ium. 

31. Undulations in an elastic ~nedium maintain the  
primitive velocltp which is due to their place of origination. 

32. When two or more cyclical motions are combined, 
they muzt all be modified by the tendency to conserva- 
tion of areas. 

33. In expanding or conde~lsing nebul~e, the conserva- 
tion of areas mairitains n constant value for the modulus 
of rotation. 

34. Instanta~leous action between different masses or 
parricles, by mere material intervention, is impossible. 

35. In synchronous motions about different centres, 
the mcan distances from the centres of notion vary as  
the cube root of the inasses or other controlling forces. 

36. Constant velocities, in a homogeneous elastic me- 
dium, represent constant living forces. 

37. T h e  time of acquiring orbital velocity, a t  Laplace's 
limit of possible atmosphere, is to the time of acquiring 
" nascent " or dissociative velocity at  the nucleal limit, a s  
the d.ameter of a circle is to its circumference. 

These la\vs are applicable in all branches of radio- 
dynamics, viz.: photodynamics, thermodynamics, elec- 
trodynamics, cosmodynan~ics, chemical physics, hydro- 
dynamics ant1 pneumatics. 

COhIET C, 1881. 
At 3 A. XI., of the 14th instant, n comet was observed at 

Ann Arbor by RIr. T. 171.Schaeberle, an amateur aFtronomer, 
who has the privilege of the Universitv Obiervator> 

Mr. IIenry XI. Parkhurst, of ~rool<lJm,  wl~i,sc recent cul- 
culations on conlet B, 1881,proved to be very accul-ate, l h a  
published in the New 'lrork Nc~-u/iZthe fo!li)v,ing oi~hei-v:r-
tions on Mr. Scllaeberle's comet : 

j j  rThe position of the nelr7 comet 011the aoth in~tnnt at :.ir 
46111., T\'asl~lngton mean time, was :-Right isccn:;ion, ;;!I 
5 ~ 1 n .58s. ; No1 t11 declination, 40 degrees, ; I  I ~ I I I I Ites. '"llis 
shows a motion of 29 rnlnutes per day-- ail i11crea';eof j 

minutes-sl~owit~g that the comet is not so dista~lt as I i ~ a J  
l~oped.  I have not succeeded in reconciling my two posi- 
tions with that telegraphed for the time of discovery. To 
satisfy the right asceusion given the conlet must have al- 
ready passed its perihelion aud be 1novi11g in such an orbit 
that it will pass between the cart11 and sun within a fort- 
night, aud be no more seen in this hen~isphere. The in- 
creased brightness this morning trnds to support this idea. 
Yet it may not have reached its perihelion ; in which case 
it map be visible for a month lo~lger. I shall be compelled 
to wait for a third accurate observation before I can deter-
mine the orbit Inore exactly. I n  any event the comet is 
coming directly toward the earth, and it will becoll~e much 
brighter than at present, so that it xoili probably be visible 
to the nalted eye as soon as the moollligl~t ceases to inter-. 
fere. It is now about 12 degrees southeast of Capella, the 
bright star in the nortl~eastern sky at 3 o'clock in the msrn- 
ing." 

I 


