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N O T E  ON T H E  SENSORY T R A C T  O F  T H E  BRAIN.  I A S T R O N O M I A L  MEMORANDA. 

BY EDWARD M. D., NEW YORK CITY.C. SPITZKA, 

I t  is well known that  Meynert (I) and those who fol-
lowed that  distinguished anatomist, believed that the 
tract through which the conscious sensory impressions 
reach the cortex, extends from the columns of Go11 and 
Burdach, of the cord and lower oblongata, through the 
so-called superior or sensory decussation, to the anterior 
pyramids ; that thence the tract runs with the anterior 
pyramids in their outermost third through the pons and 
pes pedunculi, courses between the thalamus and lenticu- 
lar nucleus in the posterior third of the internal capsule, 
and arching back, terminates in the cortex of the oc- 
cipital lobe. Flechsig showed tha t  what i\leynert in- 
terpreted as  the sensory pyramidal decussation, has no 
connection 116th the anterior pyramids, but, on the con- 
trary, enters the lemniscus layer, or interolivary strand, 
whose relations to the corpora quadrigemina hacl been 
explained by Meynert, although he was befogged as  to 
its lower relations, owing to the aforesaid confounding 
with the anterior pyrammds proper. 

Now. Flechsirr i2)distinctlv states in his worlt that  the 
explanation he fks 'been able to f u r ~ i s h  of the real nature 
of the superior decussation, demonstrates the non-exist 
ence of a direct tract from that decussation to the cortex. 

The true tract has, however, been known to exist, al- 
though the relations have not been properly interpretecl. 
'The lemniscus layer is not only a detachment from the 
corpora quadrigemina, but also distinctly incorporates a 
peculiar bundle, described by Flenle as  a fasciculus, from 
the pes to the t e g m e n t ~ m ( ~ ) .  This tract continues, in 
a t  least a part of the fibres, from the columns of Go11 
and Burdach to the pes pedunculi and thence, no doubt, 
to the cortex of the brain. T h e  circuit for the co~~sc ious  

A small pamphlet containing notes, corrections, etc., 
to the ' l  Handbook of Double Stars," has been recently 
prepared by Messrs. Crossly, Gledhill and Wilson. In  
the introcluction, the editors say : " T h e  corrections have 
been throwu into two classes: the  first contains those 
which from their importance demand immediate atten- 
tion in order to save waste of time. These the  reader is 
requested to insert a t  once. In the second list will be 
found a large number of corrections which may be en- 
tered as  the stars are observed or read. 

A very copious set of adclitlonal notes has also been 
drawn up, embodying, so far as  we know them, the most 
recent and improved orbits, measures and cliscoveries. 

I t  seems probable that  the asteroid, No. 220, discovered 
by Palisa on the a3d of March, is identical with No. 139, 
Juewa. Juewa was discovered by the late Prof. Watson 
while engaged upon one of the transit of Venus parties 
in 1874 a t  Peltin. T h e  asteroid was  observed by Rum- 
ker a t  Hamburg, on November 8th of the same year, but 
since that date it has not been seen. 

N a t u r e  for March 17, contains the following note upon 
the largest refractor in the world. "A very interesting 
scientific worlt, the most importact of its lii.id yet at-
tempted in the liingdom, has just been completed. I t  is 
the great refracting telescope, constructed by Mr. 
Grubb, of Rathmines, Dublin, for the Austro-Hungarian 
Government, and it is to be  placad in the Observatory a t  
Vienna. A commission appointed by the Government 
to examine thework, transmitted yesterday to the Austro- 
Hungarian Embassy, in London, a report expressing 
their full approval of the manner in which the task has  

sensory impressions transmitted by the cortl, and pro- 
posed by Meynert, therefore becomes re-established, 
117ith a modification, namely, that the sensory tract does 
not run through the pyramids and pons, but immediately 
above them, and after entering the $e.r$etiu,zcztZi prob-
ably taltes the course claimed by Meynert. 

T h a t  there is a close relation between the pyramidal 
tracts and the by-tl-ack from the superior clecussatiou to 
the@ pedzrilzczrli, is proven by an  interesting observa- 
tion which I have been able to make on the elephant's 
brain. In this animal(? the entire pyramidal tract takes 
the course of the by-track, that is, there are no vertical 
fibres in the pons. T h e  crus is continuecl bodily above the 
latter (which is composed exclusively of transverse 
fibres) to take the usual course on the ventral ant1 me- 
dial aspect of the olivary nucleus. 

This fact strengthens the proposition of hleynert, tha t  
there intervenes a third projection series between that of 
the tegmentum and that of the pes pedunculi, for which 
he proposes the name of the szrntzrvrz t'vzter~nedizrnz (j). 
In man, I believe this stratum intermedium to be the 
main tract for the conveyance of conscious sensory im- 
pressions from the general sensory periphery, while in 
other animals, at  least in the elephant, ~t is a t  the same 
time the voluntary motor tract. 

Tha t  the sensory fibres occupy the nlost posterior por- 
tion of the internal capsule, while they compose the 
most dorsal in the pes peclunculi, shows that the fibres 
of the latter must pursue a spirally twisted course 
betore entering the brain. Such an  arrangement seems 
to be indicated, indeed, in the outer contours of the 
crus. In an early human embryo, of about the third 
month, I find a well marked columnar elevation running 
from the outer part of the crus through the pons, where 
it touches its fellow of the opposite side, and then passes 
between the This I regard as the embryon- 
ically distinct straturn intermedium. 

.-

(1). Das Gehiru der Saiigethiere in Stricker's Histology. 
(2). Die Leitungshahnen des ~eh ' i rnes  und Riickenmarks. 1875 
(3). ,I,.ehrbuch der Anatomie des Menschen. 1872. 

Science " February 7, 1881. (6). Arch~v fuer Psychiatrie. 1874.F)): T3emonst;ated before the N. Y. Neurological Society, March 1,1881. 

been completed. I t  is a matter of no little pride to Ire- 
land that she has produced the largest refracting as  well 
as the largest reflecting telescope in the world." T h e  
object glass of this instrument is 27 inches in diameter 
or I inch larger than that  of the Washington Refractor 
;made by Clark. 

W. C. W. 
WASHINGTON,D. C. ,  A$~ii21,1881. 

I N T R A - M E R C U R I A L  PLANETS.  

In " SCIENCE" of February 26, appeared an  article on 
theabove subject by "W. C. W.," which I have read with 
considerable personal interest, wherein we are lecl to in- 
fer, from purely negative testimony alone, that no such 
objects were seen during the total eclipse of Aug. 29, 
1878, either by the late Prof. Watson or myself. Unfor-
tunately, Prof. Watson's tongue and pen are now silent, 
and no one exists to defend his observations. W h a t  he 
has written on the subject the astronomical world is 
familiar with. I t  is about my own I wish to speak, and 
in defending them against the negative testimony which 
your correspondent brings, I hope to  be able to convince 
the reader that because the observers whom he cites saw 
no planets, it is very far from proving their non-exis- 
tenie. 

If the reader will refer to the article itself, he  will find 
delineated on a chart the ground s117ept over by six ob- 
servers, but he fails to tell us how short a time was  de- 
~ o t e dto a search west of the sun, and especially in the 
immediate region of the two objects seen by me, and 
near which one of Watson's objects was, viz., near 0 
Cancri. As  not one in a thousaud of' your readers will 
have the privilege of reading the reports of those six 
observers, just published by the Naval Observatory, and, 
are therefore incapable of forming a correct conclusion 
on the subject, 1 have thought it advisable to quote 
what they really say, and, to remark, that  when negative 
testimony is arrayed against positive, it is very impor- 
tant that  its weight, if it has auy, be  carefully con-
sidered. 
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First, let the fact be stated, that during the total phase /
of the eclipse which lasted but 162 seconds, t\vo esper- ! 

ienced observers, with telescopes in every way \\ell adapted 
for the work, state \\lit11 positiveness that each sn\v tvvo 
oSjects not dowil on any star chart, and, that they were 1 
not there n~heii the sun had sufficiently \vithdrawn to 
allow the localitj- to be re-observed. On the other hand, 
three observers \vho searched west of the sun, one in a , 
cloudy sky, and two of the others poorly equil)ped, and, I 

devoting but a few seconds to the search, saiv ilothi~lg, /
not even 0 Cancri, a star  of tile fif th magnitude, near . 
\\here one of \\'atson's and botll of in)! oljects were 
seen. The  n e a k ~ ~ e s s  of this negative testin;ony \\.ill be 
apparent froill a few estracts from their reports. 

Mr. Wheeler (telescope 5 inch, po\yer 100) says, he 
observed the seconcl antl thil.cl contacts (11egillning and 
end of totality), also the Corolla, on hot11 sides or the sun, 
sa\v with the nalted e) e Venus, htercury alld Regulus, 
observed careh~lly tile several p romine~ lc~s ,  i,etc., and the11 
says, " An unsatisfactory attelnpt jvas llla(le to sweep 
for T'ulcan. 'L'he t i~lle given to it was limited, as  I nras 
espected to observe all the contacts, ant1 time was con- 
suined in recording the seconti, and again in Ilringi1lg the 
telescope into positioll fol- observing the third contact." 
Now \\-hen it is considered that he un(lou11tediy occupied 
several seconds in lool<ing at  the grarld sigllt the 
naltetl eye, and, that the po\7vTer \\-;rs altogether 
too higli, and of course, the fielc1 very small, the 
time devoted to tlle search for  Vulcall could 
heen but a few secolltls. 1s it therefore surprising that 
hIr. Wheeler sa\\7 Ilothing of the objects seen ? 
Only those familiar with the use of telescopes kno\v how 
per~les ingly  d~fficult it is to bring a \veil-known object in 
tile field of a telescope, using a po\vei- of 100. 

Mr. Bowman (telescope 3 inch, po\ver jo) says he 
searched ?zo/-dh ancl west ot the sun (my ohjects, also 
ats son's, ~ v e r esouthwest), ant1 that  soille time \\.as lost 

(during totality) in eschangiilg the dingonal tube for the 
straight one, swept to the westward 5" or 6" in the 
tlecli~latio~lof the sun, and then returning, shiftetl the 
declination just far enough n o ~ f hto clear the Corona ant1 
s\vel)t to the westward ap-ain. then returnetl to the R.A. 
of tile sun and shifted to tile proper cleclinatiou just in I 
time to observe the third contact. TI7hen it is consid-
ered how much precious time mas lost in o l ~ s e r ~ i n g  
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antl 
recording in his note-book the tiime of second contact, 
changing tubes, and probably observing tlie eclipse for 
several seconds with his nalted eye, which he could 
hardly refrain from doing, is ~t r t t  all ~ ~ o n d c r l u l  that Mr. 
Bownlan saw nothing of my objects or \\Tatson's either? 

Prof. Totld (telescope 4 illch, power 20) says, " I 
searched I j"each side of the sun, but the sliy\vas cloiccG, so 
nlucli so that I was unal~le to see Delia Cancri," (a -kt11 
mag. star). He does not say how illucli time he speilt 
searching west of the sun. It certainly could have been but 
a monie~.t, and, in the region where my o1,jects were, but a , 

fern secontls. He, too, observed the szcoiitl col-itact, also ' 
tlie Corona, san- JIercury, Venus, Jlxrs, ant1 Procyon, 
Again I ask is it at  all surprising- that  I'rof. Todd saw 
nothing of the objects seen by m e ?  

Prof. Pritchett (telescope 3% inch, power go) says he  
first observed the grant1 scene ~vit l i  a r~alted eye, then 
swept along the ecliptic several degrees each side of the 
sun, observed all the phenon~ena of the eclipse, the sec- 
olld contact, Corona, the prominences, ant1 the cluestion 
arises how Inany s e c o ~ ~ d s  a 'he searchetl with very small 
field west of the sun for the Ghost of \'ulcao," as be 1 
facetiously calls i t  Still again I ask is it at  all iioncler- ~ 
ful that Prof. Pritchett saw nothing of the ohjects seen 
by m e ?  Would it not, in fact, have been very surprising 
had he see11 them at all ? 

Your correspoiitlent has give11 in his tliagram the out- 
lines of the regions sn-cpt over by the above observers, 
saying : " T h e  place ol one of \Vatson's stars \\-as cov-
ered by Wl~eeiei-, Bowman and Pritchett, xiid tile place of 1 

Siiift's t\vo stars \\.;is esaini~rcrl by l~o~v i l r au  ;rntl \\71reeler, 
ancl that one of tlie stars :rlqx:Lrs i l l  the corner of 
I'ritchett's s\verp." all this is calci~latetl to convey SCIIV 
a \vrong impression, for it is not liitcly that either of 
them lillew 11-ithin fro111 I "  to 3' the es;rct 110~1ndaries 
of their hastily-matlc s\vccl,s ; neither (10 I pretend to 11e 
e s x t  nI2out the loc;rtion of the s t~rrs  1 saw, ;ilthough I 
ni;iile three estimate:, of their tlevi;ition ;~ntl  iiist;r~lce from 
the sun, l ~ p  sigliti~ig along tlic outsitlc of tllc telcicol~e 
t ~ l j ~ e .  

They are \vrongly laced in the diagram. The)- \\.ere 
nearer \vherc Theta is, ant1 l)rol~al)l! so~lle\vh:it \vest of it, 
\vhich \voi~ltl p1:rce i l  outsitle of t!le s\\.eel)s of all the oh- 
ser\.ers. I slionltl stroiigly sl~spect t11:it one of them 
\\as 0, Iverc it 1101 that \T7;itson, \vho s:iys he saw that 
star, says ~iothiiig a11out anotller equcilly bright some 7 '  
froill it, both r:r~igillg \\-it11 the SUII'S centre. 

xeitiler in his l)ui)lisIlctl st:iteme~lts, or letters to iiie, 
does he allutie to this 1-ital point. l t  xvas as impossil~le for 
11im to ha\-(. scell one ant1 not tile oliler, as for one to see 
Epsilon 4 T2yrrt., \vithout, at  the sirme t i~ne,  seeing Ep-  
silo11 j. 

Again. he sa)-s, as f;rr as  relati\-e l~osition is concernetl, 
my oiljects rese~nl~le  closely t lcancl . i ,  ant1 13. A. C. 2810, 
on the cirsf side of the si111. I hope he does not liieall to 
be unders~ooti as  inferring that it \vas 011the east, inste;id 
of tlie \vest, of tile sun 1 \vas se;rrching. 

l;i112rll)., lie says, the existelice of ;rn intla-niercnrial 
planet is not yet atlmitted 11)- the 1il;rjority of ;istronomers. 
This ma!- ]If Irile, ~ I L I ~  olIii1ion is hased oil 1 holle their 
StroIlgC~' c\.idellc~ than tll:rt ;r~ltltIcetl 1))' "\\'. C. \v." 
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TOfhE(fz'fopa o/ ScIsrcs '-
T h e  article on "Discrepancies in Recent Scielice " in 

a late numl~er  o f  this journal dern;rntIs some attention, not 
because Lhe Nebula Theory is seriously threatelled by it, 
but because it propel-l! calls attentions to some physical 
inferences that  have been (11-awn from other ~ ~ h e n o m e n a  
and applied to the Nebula Theory, especially in the tloiilaill 
of heat. It is assuinetl by the I\-riters cjuoted in that 
article, that Zi~/i~b~oris i less  ant1iiii$iz2s h z y h  f e n ~ $ e v n f z ~ r c  
also that the rarity of the g x e o u s  material of the nebula 
is the iintnetliate r e s d t  oi the high temperature of the 
co~lstituent atoms. Neither of these assu~nptions is 
corrsct. T h e  trouble comes chiefly from the ~vriter's faii- 
u:.e to make the proper distinction between gizeusy 
hctzf,  and I apprehentl, also, in the failure to see clearly 
what the nature of lieat IS. JIost of the boolts treat of 
this in a I-ery loosenray, and most of the staternents on the  
subject by hIr. Charles Morris a r en~rong .  How far  Ivrong 
may be seen 11y comparing his statements wit11 the t o l l o ~ t ~  
i ~ l gc1uotatioi-i from " 'The I\Iechanical 'l'heory of Heat," by 
Clausius, Chap. st, Sec. S, 11. 24 : " i i l i h c t r f  i , x z i f z i~ ,y  z;l2 

(7 hot@ i.7 ~ J I 
nj#l- i ,c l i tbi~~ t h e  fcjitch ni~il '  by Zh! fhcj,i/2o?ite-
f c r ;  f h e  hi,at .ii/hich ifisafi$t.tr,,s rr?ziie~- ihi .  t ~ b o i / t ~ c / i n i ~ e s  
of ~ . o i ~ d i f L b / ~  Z ' ~ ~ O Y / ' T . ~ ~ Z U / L )(J ~ L S Z ' O I L( t ~ i i i  ex i s t  /to loiro-er 
i s  hetcf,  bitf  h a s  b !~ i? /~  b2fo .iooi-/l., tr/id t h e  &tcico/i.i~ci.fi't? 
w h i c h  /?ioki,.~ if.7 i i i ~ d ~ ? ~t z # j ~ ~ ! t r i r ~ ~ c e  t h e  oj j4os~te c h a f y e s  

(~-oh't?'$cizt~b?i a/Ld ~012ife/ i~af i0?2)  t r j q , 
doex ilol ~.o?/zc-/>o/?i 
co/?cerrictf so/~7*cc, bitf ij- / i ~ ' i ~ & $ i - @ i ? / ~ ~ c i l .wol-k :./Jn/~c &J/ O / L  

the body." \Ye h a w  all along been familiar wit11 tile 
conception of h c n t  a s  ( I  ? I L O / ~ ~  but not ~v i th  tileof i i i ~ t ~ ~ f i ,  
character of the illotio~i escc i~t  as " a I~risk agitation ot 
the moltcules " or " a ral~iti vibration of the a t o ~ u s  ;" but 
tliere are two kiiitls ol vibratory possible~ n o t i o ~ i s  to 
atoms, one of the character of pendiilous motion or a 
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