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thirteen tubers planted May 4, nine furnished plants, 
which bloomed July 12, and in September ripened a 
crop of tubers no larger than the seed plarlted, or of 
the size of small hazel-nuts. Tlle leaves were small, 
deep g~sayisll-green above, not Iiairy; the stems, much 
branclicd, deep purple at  the nodes; tlie flowers, wliite 
and numerous. The tubers were very difftiselg spread 
in tlie soil. 

A n  analysis of the tubers harvested by the station 
chemiit, Dr. S. M. Babcock, is as belolv: -

Water . . . 64.44 
Ash . . . . 1.17 
~ lbu ln ino id(N: X 6:25) . . . 4.86 
Crude fibre . . ' . . .7S 
Nitrogen (free extract) . . 28.62 
Fat  (ctlier extract) . . .13 

100.00 
E. LEWISSTUILTEVANT,Director. 

N. Y.agricultural exprriment-station,
Gcneva,N.Y., Nov. 14, 1883. 

Musica l  sand. 
I n  September (no. 31) you published a brief ab- 

stract of our preliniiriary paper on the singing-beach 
of Mancliester, Mass. Since then we have contin- 
ued our investigations, and collected additionbl data 
and material. One of us has just returned from a 
visit to the singing-beach on the west shore of Lake 
Champlain, four ~ni les  and a half south of Platts-
burg, Clinton connty, N.Y. This beach is about 
seven hundred feet lone. crescent-sl~a~ed. and termi- 
nates a t  the south e n d x i  low cliffs of'lin~estone, and 
a t  the north end in shelving roclts of tlie sarne mate- 
rial. About a hundred feet north of the  beach the  
limqstone is quarried for building-purposes. 

The acoustic plienoinena previously described in 
connection with Manchester and Eigg are reproduced 
a t  Lake Champlairi quite perfectly. On the occasioll 
of our visit, however, the sand retained traces of 
moisture, and tlie noise, indicated by the syllable 
groosh, was less strong than it would otherwise have 
been. Two tests, however, showed that the sound 
made by rubbing the sand with the hand, and press- 
ing i t  on the strata below, could be heard distinctly 
at a distance of more t l ~ a n  a hundrecl feet. The 
tingling sen~at ion  in the toes, produced by striking 
the sand with tlie feet, was also perceived. We failed, 
however, to obtain sounds by rubbing the  sand be- 
tween the palms of the hands, -a method which 
yielded remarliable results at Blanchester and at  Eigg; 
but this faiture is doubtless doe to the imperfect dry- 
ness of the sand. Raving learned, by experience with 
sanlples from the aforesaid localities, that tliey lose 
their acoustic properties after repeated friction, me 
tested this question directly on the beach. We found, 
that, by rubbing a definite quantity of sand continu- 
ously, its power of emitting sounds gradually dimin- 
ished, and finally ceased. 

The sand is u n u s ~ ~ a l l y  re-fine, and its grains of 
markably uniform size, averaging about 0.2 lilillirnetre 
i n  diameter. Ever1 to tlie naked eye their tendency 
to  a sp l~c~ ica l  shape is apparent; and, when examined 
under the ~iiicroscope, they are found to co~lsist, to 
the  a~noun t  of about thirty per cent, of round and 
polislietl grnir~s of colorless quartz, usnally of spheri- 
cal, ellipsoitlal, a~l i l  reniforrri shapes; about tlie sarne 
quantity of angtllar to subangular grailis of the same 
mineral, colorless, retlilish, a r ~ d  yellowish, sonietimes 
enclositig scales of hematite, grains of mag~~e t i t e ,  and 
flnid cavities; a considerable number of fragments 
of a tricliriic felspal., angular to suba~igular, color- 
less, and sometin~es exhibiting cleavage-planes, and 

lines of striation; rnany short fibres and fragments 
of hornblende, and apparently augite, of a deep green 
color, often irregulaily colored reddish brown by de- 
composition, and l~ossessing strong dicl~roisrn ; and 
a few minute particles of menaccanite ancl magnetite. 

I n  conclusion, we will be greatly obliged to any 
reader of SCIICKCT:for information of additional lo- 

calities of sonorons sand, and especially for samples 

for microscopical study. 


H. U. BOLTON and A. A. JULIEN. 
Nov. 19,1883. 

November shower of meteors. 
Watch was kept here for the November shower of 

meteors by myself and a number of students on the 
morriir~gs of the 13th and l-ith, -011 the 1:ith from 2 
to  4, on the 141h from 2 to 6. Tlie observers were in 
a room liavi~lg southern and eastern exposures, arid 
meteoroids were loolted for only in those directions. 
I t  was quite cloudy 011 tlie 13th, and only one mete- 
oroid was seen; nearly clear on tlie 14th; and con-
siderine the fact that tlie moon was nearlv full. and 
stars ofu tlie fourth magr~itntle coulcl mot beseen kith- 
out attention, more ineteoroids mere seen than were 
expected, nearly all coini~ig from the radiant in Leo. 
Owing to the  fact that  their appearance was not fre- 
quent enough to maintain constant attention, it is 
likely that inost of those which were near the limits 
of visibility escaped observation. The  inaximum 
seemed to be a t  about 4 SO. A t  3.20 a very brilliant 
one, much exceeding Sirius in brilliancy, was seen. 
Michigan agricultural college. L. G. CABPENTER. 

SOIML;: RECENT S T U D I E S  O N  IDEAS O F  
MOTION. 

Studien uber die bewegungs vor.stellungen. Von Dr. 
S. STRICRER, p1-oBessor i n  Wien. Wien, Brau-
muller, 1882. 6 f 7 2 p .  8 O .  

THESEst~ldies are efforts in experimental 
psychology, with accompanying speculations, 
by a pllxsiologist who has already written upon 
like subjects in his 'Studien iiber clas bewusst- 
sein.' The style is fragmentary, and not always 
very clear ;and there are some confusing efforts 
to frame a new terminology. Above all, tlie 
author's training in general philosophy is very 
imperfect ; ancl therefore what he says in the 
latter half of this essay, 'Ueber die quellen 
unserer vorstellongen von clev causalitit,' is 
allnost a holly antiquatecl and insignificant, 
haying been superseclect ever since Hume, 
whom, in fact, our author seenls in one respect 
to have wholly misapl~ehended. But in his 
direct observations of mental facts, Professor 
Stricker attracts one's attention as having given 
some inclepenclent contribution to the discus- 
sions about the relation of the muscular sense 
to our ideas of motion. Even here, i t  must 
be remarked, he pays little attention to the 
fact that o t h e ~ s  have been at  work before him, 
ancl seelns to thinli his ideas quite new. Yet 
what he has done is to observe, ancl record his 
observations ; and in so far forth he has cloiie 
what me want done in the ps~chological field. 
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Professor Striclicr asserts that practice in 
the use of his innrclcs, aiid especially in the 
training of the n i r~sc~~la r  sriise for mechanical 
purposes, has r'iidcrecl him 111ic01ni1ionl~- ~vell 
qualified to note tile presence of rnuscc~lar scn- 
sations as clcincnts in any colnples state of 
mind. Sollie of his collengncs have like sliill. 
EIc has thus been lccl to pay attention to facts 
socli as, that, when he perceives the niove~neiits 
of another persoli, or rcmei~ibers these m o ~ c -
meilts clearly aftcrwnrcld, or dc1iher:itcly im- 
agines a mo~emeiit  of a inan or e~.cii  of an 
animal, lie al~v,z-s is aware of a slight fceli~ig 
of effort in tllose m ~ ~ s c l e s  of his or11 bocly that 
monlcl be coiiceriied in the same or in some 
analogous mo~einent.  'rile appreciatioil or 
conceptioii of a, bodily movement is thus 
accoml-ranied by a more or less nell-marked 
dramatic i~nitation of the movemciit. Again : 
if he perceives or co-iiceives the visil~le lnotion 
of a I)ocly in space, he is conscious of a motion. 
or of a tencleiicy to motion, in the in~~scles  of 
the eye. Tliese personal observations he fincls 
confirmed by others in proportio11 to their 
training in introspection, ancl in the special 
observation of tlle musc~llar sensations. 111 

watching the i~lotioiis of inany small objects at  
once i1i the field of vision, as in case of n 
snow-storm, the at~thor is not quite so fortu- 
nate. I fillti iliflicu1t~-," he says, in dis- L b  

covering any trace of motions of the cyes ; je t ,  
after long exercise, I lravc nonT no loiiger the 
least doi~bt that I follow tlie si~igle flakes n~ith 
small and qnicli motions or nascent motions of 
the cyes " (11. 23).  I n  case, however, of 311 

effort to picttue in rrielnory just how a siiow-
storm loolts, thc author either fincls himself 
picturing a stationary mass of flalies, or else 
Sollowing ill inincl tlie nlotions of single flalies. 
I n  the latter case he cliscovers tliat the muscles 
of the eyes are perceptibly innervatecl. The 
result, therefore, ~iotwitlistanding tlie difficulty, 
is in the eilcl the same. 

I n  the case of the illnsions of motioii in 
tlie ' wheel of life,' the aatl~or asserts tliat the 
illusion is always accoinpaniecl by rnotioils of 
the eyes, ant1 that it is iulpossible n~itliout such 
motions. 

His conclnsion from all this is, that " motion 
is coiiceirable o n l ~  in connection mitli, ancl by 
means of, tlie muscnlar sense," -a result that, 
in this cstrcnie form. probably very few investi- 
gators mill acce1)t. Certainly Professor Strieli- 
er has not proved i t ;  since he has, on thc olie 
hand, left rery nnmerons facts wholly un-
noticed, and, on the other hand, has ad(1uced 
facts that are of clo~tbtfi~l force for his ljurpose. 
As  for the omitted facts, a revien~er of this booli 

in the PI~ilosophische nzonntsl~qfte has chal-
Icngcd Professor Striclccr to show wliat part 
the ~liuscular sense plays in the perception of 
tile no ti oil of an object seen cloublc iii iutlircct 
7 isioii, TT hen the exes arc fisecl on some clioscn 
point. Tlios, if one's gaxe is fisecl directly in 
front on some bright point, or on one of the 
eyes of tlic obscrrcr's on.11 face as scen in a 
mirror, so tliat the eyes are surely at  rest, tlien 
the finger, or a pciicil, held up so ns to aypc:ir 
clouble, mill yet in both its shaclon?y iluages be 
scen to mole nlieii tlic real finger i s  moved, 
or ~vlieii the peiicil is mo~ecl by an aisista~it  
~vithoot the ol)server's preuio~~s  linon~lcclge. 
Yet here, says tlie reJ iewcr, tlle double iinagcs 
show that tlie eye (locs not follo~v the motion 
at 311, else they nould coalesce. ~Lnd if the 
mirror is nsecl, the observer, looliil~g at his own 
e j  c in the mirror, call be c1onl)ly sure tlint his 
cyes are motionless. This oi~jectioii, however, 
is not so near at  lla~lcl as aiiuthcr, nieiitioned 
by the' same reviewer, -the one that ~iiust a t  
once occur to any reader of l'rofcssor Striclier's 
book ; viz., the case of the motion of some 
small objcct over tlie sliin, say a caramling in- 
sect. Ilere the motioil is felt as motion, aild 
not ns Inere tickling, as so011 as the requisite 
speed and amplitude ale attainecl. JVliat has 
tlie in~~scular sense to do Iicre? 

But, obvious as these objections are, they are 
not final. Professor Striclier might reply, that, 
according to Lotze's own snggestion, the now 
well-recognized loculzeichen themselves may 
be of the nature of muscular impulses. I n  the 
retinal field the tenclency to briug any lioint of 
attention into the 11oint of sight may exist 
universally ; ancl the motioil of the inclircctly 
seen finger over the resting retinal fielcl may 
be known by reason of the change in the inagni- 
tude aiicl direction of the effort that during 
tlie experiment constantly exists, to bring the 
finger, as the object most attencled to, into 
the point of sight. Somethiag analogous may 
malie possible tlie percel-rtion of the mot1011 
of a poilit on the sliin. But these are hypo-
theses. They are cloubtfi~l ; ancl they require 
of Professor Stiiclier snpplcinentary inveiti-
gations, whereof he seems to have had no 
thought. 

There remain, howe~er ,  the cases of what 
a late miter  in the JV1'ener sitzt~ngslierichte 
(Fleischl, Optisch-p7hysiol. notizen, no. vi., 
in bcl. I s ~ x v i . ,  i . ,  for 1882) has called Bewe- 
gungsnnchbildel', nliich have long been ob-
servecl ancl discussetl. These are tile subjective 
appearmlces of inotio~l in the ~ i s u a l  fielcl, after 
the continuetl obscr~ ation of swiftly-movirlg 
real objects ; as when one has heen looliiiig a t  
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a waterfall or at  a rotating-disli. IIelmholtz, 
indeed, explains all tliese appearances together 
as visual rertigo ; putting tliem vith the plie- 
nomena of apparcnt motion in dizziness, and 
regarding them as all alike cai~sed by motions 
of thc eyes, inc con scion sly continuing after the 
cessation of the observation of the objective 
motions. Yet IIelnilioltz has trouble to apply 
this exl~lanation, whose valiclity in its orvn 
class of cases is ~inclonbted, to the case where 
contrary motions appear in the fielcl of vision 
at  the same time ; ancl IIering, in PIermann's 
'Hanclbucli der physiologie ' (iii., i . ,  362) ,  in-
sists for these cases on the rival explanation, 
'' Die scheinbe~vegang berullt auf einer locnlen 
reaction cles sehorganes gegen clie Torangegall- 
gene erregung." Thus we shonlcl have true 
spectra of motion. 

One may acld, that the recent article by Drs. 
EI. P. Eon.clitch and C.  Stanley IIall in the 
J o u ~ n a lof plysiology, vol. iii., 11. 297 sqq., 
leaves no room to doubt that optical illusions 
of motion of this class do exist, that cannot he 
explained as resnlting from visual rertigo, and 
that can properly be called beztieyrc7igs7rcichbil-
d e ~ ,at least until R C  11110'17' more abo~lt  tlicm. 

If ,  now, tile explanation of IIehnholtz is not 
sufficient for all cases, if there are ang cases 
of true bewegzi~~gsncichbilde~,then surely they 
cannot be brought in any wise under Professor 
Striclier's extreme theory without a simply 
appalli~?gmass of hypotheses. Such cases are 
insisted apon by Fleischl in tlie note above 
cited ; ancl lie even notes tlie curiously contra- 
dictory character of the spectra of motion, -
the presence in them of a motion, withont any 
actual transferrence from place to place that the 
eye can follow. They excite him to tlie rather 
petulant outburst mith which his note closes ; 
viz., that empjfnclungen are f~~ndamentally il-
logical, and that the principle of contradiction 
does not liold good for them, but only for their 
more derelol?ed relatives, the uo~stellu?~gen. 
Perhaps, ho~~lever,  our author will insist that 
it was of uot.stellungen only that his stuclies 
treat, ancl that mith such wiclied aud illogical 
ernpJncl~cngenas Fleischl's bezc;egungsnacAbil-
d e ~he has nothing to do. Yct, if his theory 

motions of ' two systems of circnlar waves ad- 
~ a n c i i ~ gtowards their centres ;' and so, of 
course, there must be for him, in the darlie~ied 
field, niotions a t  the same time in contrary 
clirections, that cannot veil be explaineil as the 
result of n~uscular eff'orts. A similar experi- 
ence is described by Professor LeConte (in his 
boolr on 'S i ~ h t , 'p. 72) ; and Purliil~je's obser- 
~ a t i o n s ,as IIelmholtz gires them, ale also to 
this effect. I n  all these cases, then, n-e have 
motions -TI-hetlier nianifolcl ancl confusecl, o r  
definite and regular -which, it n,oulcl snrely 
seem, c:~nnot be explaiacd as resulting from, 
or in any way iinpljing. muscalar sensations. 
'rhese cases, then, lie wllolly out of Professor 
St~iclter's range. 

Yet possibly it may not seem to most readers 
worth n.hile to spencl time in rer~iting the hasty 
generalization of our author. But the object 
hele is to suggest both the necessarg- limitation 
ancl the possible scope of this theory of the 
ideas of motion. I t s  limited scope scems clear, 
but its very one-sideclness is inst~nctive if we 
look a little closer. It is one-sided, for in- 
stance, in tile incluctive methocls used. I n  case 
of tlie nlental picture of the snonr-storm, Pro- 
fessor Stricker found his tlieory in danger of 
failing : so he followed the single snon.-flakes 
with the mincl's c j e  ; and lo ! t l ~ etlieory is veri- 
fied, ant1 so throughoot. 'JThe infloenee of atten- 
tion upon the result is so plain, that the reaclcr 
must have noticed the fact in reading our pre- 
vious summary of the booli ; ancl :,et this for- 
mal error in the reasoning does not malie the 
result wholly erroneous. I f  one takes note in 
himself of the facts upon which such stress is 
laid by our autlior, one nil1 very readily find 
that there is at  least this in tliem ; riz., every 
clearly conceived or perceivecl objective motion 
tencls, just in proportion to tlie clearness and 
dejfniteness of perception or of conception, to 
become associated with a certain kind, degree, 
and clirection, of muscular effort. Tliat mnscu- 
1ar efforts ale involved i11 mapping out the vis- 
ual fielcl ; that ne follow evcry poi~it  in whose 
motion me take sl?ecial interest, and are par-
tially conscious of what we clo in follon-ing it ; 
and that analogous facts exist for the sense of 

is to be comltlete, lie nlast not be allowed to .touch, -are trntlis non7 generally ~~cogn ixed .  
shrinlr from its applications. TYliat can lie do Professor Striclicr is interesting as having given 
with the c o ~ ~ s i n s  us an inclependent, ancl, in so far foith, un-own of these illogical phe- 
nomena, namely, the cliaotic sei~sations of the prej~tdiced, contribution to the tl~eoty. That i t  
darliencd visnal field? IIere is for some eyes, has cliarm~cl him over-ml~ch is itself a fact of 
such as the prese~it rcrie~ver's, little mole than interest for the theory : for i t  s l ~ o ~ ~ s  how illuch 
motion or any power or clis- clearer and bcttcr I'iofcssor Stiiclier seenlecl cl~ange, ~ ~ i t l i o u t  
tinguishing what i t  is that moves. So it is to l~iinself to have conceive~l motions, ~vlien 
with Mr. Galton (' IInman faculty,' p. 159). he hacl brought their conception into immedi- 
EIelmholtz himself describes, in his own case, ate connection nith the facts of the muscular 
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sense ; that is, we see hereby how the mnscular 
sense, used as the nzetcsure of the amount of our 
nctiv~ty, is for that reason tlle especial means of 
helpifig us to builcl up clefinite icleas of complex 
facts. IlIotions we could linom, it would seem, 

ing, and, in general, things that are coex-
istent, cannot successf~~lly be represented by 
language. Still more generally stated as a 
lx-actical principle of the rhetorician, the law is, 
that, to describe vividlv, one nlnst seize upon 

apart from the muscular sense ; but we s l io~~ ld  every element in the object that can be spolien 
have no such clear icleas as me have of the dif- 
ferences ainong motions. Even so it probably 
is tvith space. We should linow of space if we 
were inotionless ; but we should not Bnorv of 
what Nr .  Shadworth 1ioclgso11 calls figi~recl 
space, -space inappecl out as the inathemati- 
cia11 neccls to map it out. I n  fact, the con-
nection of the muscular sense wit11 the sirnple 
perception of movement, to forin tlie con~ples 
perception of the clefi~iite cllaracter of the mani- 
folcl clifferences between one andi n o ~ e ~ n e n t  
another, gives LIS an escellent illustration of 
that general law of mind according to which as 
many originally separate ~neiltal facts as possi- 
ble are constantly I~eing brought togetlier, in 
orcler that, from their blending, a new and more 
definite unity may come. Ii~creasetl coinl~lex- 
itj7 of clata running, side by side with increaseel 
simplicity of form, -this is the law of mental 
progress ; and so the rnotioi~s perceived by the 
pure sense of touch become definitely compara- 
ble with one another, and with the motioi~s of 
the pure sense of siglit, by means of the union 
of both with the data of the m~~scu la r  sense, 
the whole thns forniing the basis for higher 
rational mental processes. 

Professor Stricker's facts are also useful as 
inclependent illiistrations of certaiil other allied 
laws that have been elsewhere recognized. For 
instance : tlie tendency to join the conception 
of a motion with an iinitation or nascent iinita- 
tion of this inotioll has been before illustrated 
by the phenomena of liypnotism, by the ges- 
tures of sensitivc and vivacious people, by the 
facts of so-eallecl ' minrl-reading,' and by many 
similar and rery colninon experiences. Pro-
fessor Stricker has attended more to thcse 
imitative tendencies than most people are 
accustomecl to clo, and has veritied them sub-
jectively for himself. Mr. Galton's ' liistrionic 

of in terms of motion or action, ancl mast 
either neglect or very briefly inrlicatc what- 
ever ele~nents cannot so be interpreted. This 
principle explains one use of personifications, 
whether total or partial. The ~nountains rise 
into the sky, or lift their heads; the lalie 
stretches out before one's sight;  the tower 
looins up, or hangs olrer the spectator, -such 
are some of the more familiar devices of de- 
scription. An exception that illustrates the 
rtlle is found in the case of very bright colors, 
whose interest ancl comparative brilliancj- in 
the n~ental  pictures of even T7ery nnimaginative 
persons may make it possible for the clescrip- 
tive poet to name them as coesisteut, without 
suggesting motion, particularly if he render 
them otherwise especially interesting. So in 
the well-known clescription, in ICeats's ' St. 
Agnes' eve,' of the light from the stained-glass 
caseinent, as it falls on the praying Bladeline. 
Even here, however, the light falls. And 
color-images, however brilliant, are increased 
in viviclness by the addition of the stlggestion 
of motion ; as in Shelley's ' Ode to the west; 
wind,' where 

''The leaves dead 
Are driven like ghosts froin an enchanter fleeing, 
Yellow, and black, and pale, and hectic red, 
Pestilence stricken multitudes." 

Much less effective would be the mention of 
the most brilliant antumn hues apart from 
motion. 

Lessing gave as basis for this theory the 
somewhat abstract statement that language, 
beiag spoken or read soccessirely, is best fitted 
to portray the successire. But this is hardly 
the wliole story. The modern generalization 
that men and animals alilie observe iiiovii~g 
more easily than quiet objects, in case the 
notion is not too fast or too slow, seeins to 

associations ' ( L  I-Inma~lfaculty,' p. 198) b c l o ~ ~ gcome nearer to offering an explanation. But 
to the same gilonl~ of facts. 

Another law, hoivever. is inditsectly verified 
by Professor Stricker, as far as l ~ i s  observa- 
tions go ; and it inax be ~vell to mcntion this 
law liere, because, so far as the present writer 
knows, little atte~itioli has been clevoted to it 
by psj cl~ologists. I t  is the lam formulated as 
an  aesthetic princil>le in Lessing's 'Laocoiin,' 
tliat m o ~ i i ~ g  ol$ects, actions, events, can be 
propeily clesciibecl by tlie poet in language; 
while things that have to he spolren of as rest- 

this account is still incomplete; for it nrill be 
fo~ulcl that we clo not nlways l~ictm'e i~~enta l ly  
the inotion of an we tr? to object, eren ~ ~ l l e i i  
clo so. To see a Innil walk in the mind's eye 
is not always so easy as to picture a man in 
some attitude. Professor Strielrcr notes that 
his clreams sel(1om picti~re to liiin actual mo-
tions. I u  many dreams n.e must all have 
noticed that tlie rapid tl-ansitions that take 
place are rather ki~omn as motioils or altera-
tions that have happened, than as changes in 
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process of taking place. The present writer's 
own image with Shelley's lines above quoteci 
is not so ~ n ~ l c h  of cleacl leaves actually moving, 
as of the leaves ri~stling, ~vitli the sense or 
feeling that they are clrireii by the wind. The 
words descriptive of motion give, rather, the 

lam of mental life ; viz., that, since an animal's 
coilscio~~snessis especially usef~11 as a means 
of clirecting his actions, the ideas of actions, 
howcuer they are formed. will nat~irally be 
aimong the most prominent elements of the 
clereloped ailcl definite consciousness. We  

feeling of action connected with the I c a ~ ~ e s ,  ncecl not make any assertion ttboi~t the direct 
than n picture of movemelit itself. So, to say 
that the mountains rise is to direct the mental 
eye upwards, rather than to introduce an r  pic- 
ture of objectivc motion into the mental land- 
scape. So, then, it seems probable, that, while 
we notice moving rather than resting things, 
our mental pictures tencl to be representations 
of resting attitncles, rather than pictures of 
motion. -4nd the greater vividness vvhich de- 
scriptions of motioii nevertheless possess would 
seem to be ellie to the sense of activity t l ~ a t  
they introduce into our icleas of the objects ; 
ancl that this sense is connected with the mus-
cular sensations that we are accustomed to 
associate with d l  clearly perceired motions 
seems both probable ill itself, and in some wise 

a Ions. confirmeel by Professor Striclier's observ t' 
The whole leacls us,  in fact, to another probable 

source of these icleas. Whether the active 
~nuscular sense is a direct consciousiiess of 
the outgoing current, or a true sense througli the 
mediation of sensory nerves, the result will 
not affect either Professor Stricker's argiiment 
or our own suggestions. 

In  coiiclusion it mar  be well to say, that, if 
psrchologg were already a developccl esperi- 
mental science, such independent and hasty 
observations and generalizations as our an-
thor's woulcl harclly be worth iliscussion. B L I ~  
as things are, even rery imperfectly conclucted 
observations, if they are clirect ancl sincere, 
must be thanlifiillg accepted. Sometlliiig of 
the same sort may possibly liolcl goocl of the 
similarly hasty suggestions that have here been 
thrown together. 

JOSIAEROYCE. 
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MATHEMATICS. 

Algebra ica l  equat ions .  -M. Walecki, in a note 
presented to  the  Acad6rnie cles sciences by 11. Her-
mite, gives a proof of a fundanlental theoreln in the 
theory of algebraical equations; v i ~ . ,  that  every alge- 
braical equation has a root. The theorem being evi- 
dent for real coefficients, AI. Waleclci assurnes the 
coefficients as imag~naly,  ancl writes the filst mein- 
ber of the equation in  the folin P $. iQ,and also 
malrt-s F ( x )  = PL4-Q2. H e  considers first the case 
of an  equation of odd degree, say p ;  then i t  is only 
necessary to prove that the equation F ( x )  = 0, of cle- 
grce 2 p ,  has a root. To do this, lie wlites z -- y 4-z, 
anii distirlgnishes the odd palt in z fro111 the even 
part in the debelopnlent of 3'(y  + z ) ,  vr~ril~ngtlins: 
F ( x )= @(z" + z i f z ? ) .  T11e iesultant of 6 and ~l,is- \ , , , , , , , 

shovn to be x real polynomial of odd degree in y, and 
vanishing for a real value of I/. Two cases prese~lt 
themselves: viz., orle of the functions q, or li,may 

identically; and this can only be .q, for the 
coeecient of the terln of lligllest degree in Q is not 
zero. ~ l ~ ~ ~ ~ , has a real+ being of odd order, 
divisor of the second degree, The second case is 
when + is not ide~itically zero, and when @ and $ 
have a common divisor, F(s)being then decomposed 
into tho prodnct of two factom. T l ~ e  author shoms, 
then, t h a t  in either case a divisor of P (z )  is obtained 
of either the first or second degree, and with real co- 
efficients; thus proving tile proposition for an  equa- 
tion of odd order. A similar investigation is given 

for equations of even order. -(Conzptes rendus, March 
19.) T. c. 1409 

A dif ferent ia l  equation.-31. l'abb6 Aonst has 
here given a inethod for obtaining the forrnula giving 
the general integral of the differential equation- 

a'"/ d7z-l?J 
z~~~~~+ A15n-1(1;7c-l f . . + A n y  = F(x), 

by aid of a certain nlultiple definite integral. The 
quantities A,, 11, . . . A,  are constants. H e  pro- 
poses first to solve the proble~ri of fincling a function, 
9, in ternls of anotlier function, Il,;the  two functiol~s 
being co~inected by the relation - , . . 

The process for the reduction of this is by substituting 
- ~ -

21 for alalX, Zz for u , ~ ~ z ,  andetc.; 
finally the expression of d i n  terms of l/j is obtained. 
The tl'ansition fro111 the solution of this problem 
lo  the solution of the problenl of findirrg the general 
illtcgral of the given differential equat,ion is then in- 
dicated, and the integml given in the form -

1 .  1 1 
= x: Hi%ai+ 

% , a 2 .  . . an u 
-1, ..Jdn,jdc, 

J ~ ( . ~ ~ ( . ~ - I .. . .I a )da,. 

The quantities ilf,, ilT2 . . . dfn are arbitrary con- 
stants, and a,, etc., roots of a certain algebraical 
equation. -(Comptes rendus, Narc11 19.) T. c. [410 


