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It would only aid us to ses that conceptions of mind and of matter
of self-consciousness and motion, cannot poesibly be disparate and
incommensurable, because both are concepts, and equa lIg ideal—
that least immediately known, in fact, the most ideal. ¥or theo-
logienl minds it 18 consclously or unconsciondly tho question of
immortality that anfinntes all thiy kind of argament, From {his.
wtandpoint, nothing eonld b mors anwike than to give nonund e
and I wonss oven Poelligs over to nauropliysien s Toedly Jog
foralgn Lo the soul ns o rend hetngz, whaosa ehilof ieLlon s to nnfold
knotnledys by relaling these, thain hmlr. 11 this s nll tha spivitand
unity, reaiily, cle., thal rematng, am if aven il lralis ennnot ho
dedueed {n any o priori way, but must he laborionsly songht from an
inductivao slal ul, wrtientirs, than both the enda slriven for in tho
ol nnl,l-mnturﬁnlinl,‘lc erusnde huvo heromo everrinorve barron than wo
thotghl,  Fealing, sensadlon, the uneondetons slamaentg Inowhich
wost, psyehie seerels nreo weapped up, s woll ad all imadlor, Toredw
and mind, transcendental and renl objects, creed andd faet, as woll ng
knowledge and the ego that knows,—not one or a few, but all of
these, must, of ecourse, foraver be parts or aspects of that complex
concept we designate as the world, and hence ideal. TFor every
scieniific object, or for every end of knowledge gper 8¢, if that is the
highest, it does not make one hair white or inck, whether wo
work by this hypothesis or by that of realism, Tho problem be-
tween the two, though one of the moat seductive of all modern

uzzles, is probably the most barren and incapable of golution.
g‘he main tEing ia that we reatly work on whatever théory. Let
those who prefer absorption in self-consciousness really interpret
the conscions ego, and be no longer to vaunt the ancient trinmph,

or repeat the old stages of the method. Experiment is now
checked at many points till the work of subjective analysis be
done over again, and beiter and finer. Let those that prefer
literary work now take the next step and prepare manuals as
fuil and large as Professor Ladd’'s on each of the special great
chapters in psychology, e. ¢., sycho-genesis, apace-perception,
psycho-physic law, physiological time, hyeiological optics, and.
acoustics oxpression, ete., on some of w hich themes we are glad
1o know eompreliensive specinl trentiges are now well u nilor way.
tox periniant inw abreeely openod, nd Is it beginning to worlt ong
of 1he siehest of ali of wedenfifle milhon, ll.llﬁ ovory wrellor and
avary ox plorar of snhjoeliva oBRCIDURBORE KL now lonow Heno-
thing practienlly of lis mothods,  Cofperation liora nlrondy prom-
ines, not only Important sequisition Lo the knowlodgoe of man, but
the better academic standing of the philesophle departments in
our higher institutions of learning. If there ig anything on which
men may now differ in opinion, and yet abate not one tota of sym-
pathy and mutual appreciation, it is on these {)oints.

AIF thero suggestions aside, however, we denire to recognize, in
the most candid way, the great debt of gratitude which all students
and teachers in this field owe to Professor Ladd. His work 1s sure
to give a great impulse to those studies which have been padly hin-
dered by the want of what he here supplies. Even for the book a8
a whole, we have five parts of hearty commendation for every one

of criticism and dissent.
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Logicul Muchines,

In the ** Voyage to Laputa™ thére is a description of a ma-
c}lnne for evolving science antomatically. ** By this contri\"allv;
It'tI?I mlost. Jgnorant person, at o reasonalle charge, and with
ittle - boddily 1nbor, might write books in philosophy, poectry
pnIH.iqﬂ, leews, mnthiematics, nnd Lheology, without the !'N'Nt- nuniit,
aneo fronegenion or sindy” The intention s Lo ricdiewdo the O
panon of ylulullu el e Oegnnen of Breeon, by sl g the
whagaydity ol !*lll'!"'ﬂlnu thid wny *ustrnmeni " enn o the \uh‘k ull'
thombnd, Yot tho loglenl machines of dovans ad Muarquand are
nellls Into whieh tho premises nee fold and which toen oot the vor
clusions by tho revolalion of a crank.  Fhe numerons mathomndi ~‘i
engines hnt havo heon found practionliy useful, from Weblvs wl 1111
Hp to Babbogo’sanalytienl ongine (whlel was dc:si;:nml thotgh ,:,:.".;
l‘“llHll'lN‘]ll'l‘). o s mnehines thd porform reasoning of n}ﬂ Hi!:\ ,; s
I<]11tl. Preelsely how mueh of the fnmim-ns of thinking n muvlun‘\
conld possibly Do made to perform, and what part of it must bo luf(t
for the living mind, is a guestion not without conceivable pr‘icﬁcy\l
Importance; the study of it can at any rate not fail to ‘thfo‘w
peetdml light on the nature of the reasoning process. Though the
1“3 .rtn?nent-s qf Jovons and of Margnand were designed chicfly to
Hustrate more elomentary points, their utility lies mainly, as it
seems to me, in tho evidence they afford coneerning this |lt'(’lli(‘(1;1
' FThe machine of Jovons receives the premises in the form of logi-
fl‘tl c(lmatmns, or identities. Only a limited number of different Ii:t-
t.;,l? (‘un]e_nter into these equations—indeed, any attempt to extend
the machine beyond four letters would complicate it intolerably.
The machine has & keyboard, with two keys for the aﬂirnmti\'e'miyi
the negative form of cach letter to be used for the first side of f-hta
equation, and two others for the second side of the equation, making
four timen ag many keys ag letters. There is also a key for the si n
ﬁf logical addition or apgregation for each side of the GQllain;lgﬂ
w(l}fvicfl?rntg:)?lsf& 0}5 equ{;lity, a]nd t\&'o full stop keys, the funetion of
C d ere be explained.’ The f{evs are touched suc-
3(‘31?:5{;;‘(3)1]}’, ”;tt}'le ordcr‘_m which the Jetters and signs occur instl‘n:e
Byuatic 1'/\ I8 n eurious anomaly, by the way, that an cquation
ch an Ae=By whieh inc the system of the trsitive copuln wonld
lllmu-ur fH o prul|umll.|ulm. i AT A T I8 onnd AT B sz, st ot
hy .n|||rluml e mlnglo cgnntion, Bol aBliongl the |-1'1-'|ni.~u-ln'nut-‘
“I“” ¥ Inppwn' to bopul Tk Tho mebine e egquatlons, the conely-
T\Hu\ i ”'\‘I'.‘"‘ nosiel appenmes, bt taogiven o the form adopted
'1‘5!;-1 v Mueholl in his remarkaldo paper on e algelen of Togie
1wt s to sy, the conclusion appears ag o descripti { the uni-
verse of possible ohjee v i hibiked e the uni-
Y possible objeets.  In faet, alt that is exlibited at the end is
 list of all the possible products of the four letters. For example
il Wwe (-.n‘t-m' the two premises AlLD is C, or D=CD, and AN ¢ i:}; B,
nr.(,-_—li(.', wo get the conclugion in the following shape, where h't):
fers in the same vertieal column are supposed to he m:it"lllv mul
tiplied, while the different columns are added or aggregz?tet:l s )

A A A A a a a

1?: ]% B » BB B %
C C ¢ ¢ C ¢ o c
D a d d D d d d.

IPhil, Trans. for 1870,
12
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The capital letters are aflinnatives, the small letters_negntweﬁ.] Tt
will be found that every column containing D containg B3, so that
we have the conclugion that All D is B, but to make this out by the
study of the columns exhibited seems to be much more diflicult than
to draw the gyllogistic conelusion without the aid of the Jmmhlnn.. .

Mr. Marquanls pehing ison vastly move elenrdiended contriye
wnee Ehan il of Jevam Tha nstiee of Ahe problem Inmluic-n
pramped Do e nesderly ner, and e alleedost popni b
myonain aee eliomeny Tor the goltbon of 30 Tty prchies nefunlly
congtrneted auly Tour Jettorn bayvo boan usad, rongh there wonlil
have been 1o ineonvenience in embraeing six.  Tosiewl of llH!llp:'
the cumbrous equalions of Juvonﬂg Mr. Marquand uvses Professor
Mitchell’s method throughout,? There are virtually no keyn ex-

! g cqually irue to sy Ut die machine s hased npon
1\11“;.1)1‘*“12:1]“('!;:;"5 rlagl'ﬂltc"l,n.t The fn):-u of the machine nlways shiows
every possible combination ; putting down the keys and pulling t{n‘o
cord only alters the appearance of some of them. For examp (i,
the following figure Topresents, diagrammatically, the face of such
a machine with certain combinations medified :

~This face may be interpreted in several different ways. First, ag
showing in the shaded portions—
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cept the eight for the letters and thelr negatives, for two kevs used
in the process of crasing, etc., should not count. Any number of
koys may be put down together, in which ease the corresponding
letters are added, or they may be put down sucecessively, in which
cnse thoe torteaponding combinations ave muliiplicd.  There i p sort
of dingenty fnee, khowing the convhinalions or togieal prodacts as in
devonwn nehine, bk wiihe the very fportont difterones 1hat (e
fwo dbme o ol e pldivee nee o sdvanbinge of 1o pevsogee (e
e hlbontlome bl way That Do snhstuones of The eessll s ko
Mty fenn, 'Tawork s slinpbo sy Hoglam, wo peessiges of the kove
oily wen ubecssury, two keys bolg prosged unv‘n time. A cord hus
aleo to bo pulled cach time #o as fo actunlize the statement which
the pressure of tho keys only formulates,  This is good logie: phi-
losgshers ava too apt to forget this cond o be pulled, this clement
of hente Toree in oxlalenee, and thus (o rognid thoe seleel aonbulunde
us Moplent, To work the sytloglan with My, Jevons's machine re-
guires ten miceessive movemoents, owing 1o the retatively clumsy
manner in which the problem hag been conceived.

One peculiarity of hoth these machines is that while they perform
the inference from (A +-B)YC to ACHRBC, they will not perform the
eonverae inferenee from ACH-BC o (A-fBG).  This is curious, he-
eanse tho inferonco they refuse fo performt scems to he merely syl.
logiatie, while the one they do perform, and in fuet contineally
insisl on performing, whether it is wanted or not, is dilennnatie,
and therclore essentinlly more complicated. But in point of fact
neither of the machines really gives the conclusion of g pair of

(A<-B+CLD) (A4DLHC+D) (A4+D3-C-Ld) (A+B+CH-q)

(A4+B+c D) (A+b4c-LD)

{a +B-te D)

(n-+B4-C4D) (a-+B+C-dy,
which is the same as what is seen on the unshaded portions if we
regard the small lotters as affirmative and the eapitals as negative,
and interchange addition and multiplication, that is, ag~—— '

aBCH | abO'D
JARCA ] ABCD Y ALCD
JADRd ] AleD,
Or, dooking at the unstuted portion, wo moy regavd il s the negn-
thvo of 1he above, or— )
(AL Ded e | Y (A By
{a--b4-c-+DY (a +b4-c4-d) {(a -4-B4-¢4-dy .
(a+-b+C-41D) (a 4-b4-CH-d),
or, what is the same thing, ns—
nhed--aBed 41 BeD-f abeD
“-abCd4-aBd
4-AbCd
~+Abed -+ AbeD.

There are two other obvious interpretations. We see, then, that
the machine always shows two states of the universe, one the nega-
tive of the other, and each in two conjugnte forms of development.
In one interpretation simultaneously impressed terms are multi-
plied and suceesgively impressed eolbinations added, and in the
other interpretation the reverse is the case.
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. . . X ible
logistic premises; it merely presents a list of all the porsi
:ylc(;ié in the univer’se, and leaves us to pick out the gyllogistic con-
clusions for ourselves. Thus, with Marquand’s machine, we (;rytecr

the premise All A in B in the form a1, and the {)rcm{ac ANl 1 s
in the form bH-}-C3 Hut instead of finding the cone upion in the form
A1y 14 nppones ag-—
ABCH | AR
e nBUE L aBed fald st | b
A ohedd -f nhedd,

co only want n deseription of A, wo multiply by that lotior, amd
soﬁg(nlﬁ‘:g t.h):z conclusion to’ ABCD4-ABCd, bué E‘;xcre is no uihni;m-
tion of the B nor of the . We do not oven get the full conclus on
in tha form ah--BC, although it is one of tho pdvantages of Muy-
anand’s maching that it doos glvo the conclusion, not only In the
}ﬂrm just cited, but algo, simultanconsly, a4

(a+B+4e-+d) (a+B+c4D)
D b-+C+D} (at-b4-CHd)
(a-+ B+C+d) (a+B+C+ )((Xib-l—C—S-D) (A+b4-Ct-d).

gecret of all reasoning machines ig after all very simple, It is
th‘g‘th ?vhatever relation am%ng the objects reasone about ig des-
tined to bo the hinge of a ratiocination, that same general relation
must be capable of bheing introduced between certain parts of the
machine, For example, if we want to make a machine which shall

be capable of reasoning in the syllogism .

If A then B,
If B then C,
Therefore, if A then C,

v re only to have a connection which can be introduced at will,
;tle(:t]:%‘!)t;t?w 1en one event A oceurs in the machine, anothor event
B must algo occur. This connection being introduced between A
and B, and also between B and C, it is necessarily virtually intro-
duced between A and C. This is the same principle which lies at
the foundation of every logical algebra; only in the ulgeb_rz{,,
instead of depending directly on the lnws of nature, we cgtnhhs 1
contventionnt rules for the relations veod.  When wo per ffn"!;l n
rensonbig tn our sndded minds wo do sbstantinlly the m;mp i, gty
thit b4 Lo sey, wao eanstriel i bmage inoour foey undor eortidn

cneral cund?(tlmm, and observe the result,  In this polot of viow,

oo, every machine is o rensoning maehine, in so much as Lh?ro
are certain relations between its parts, which relations involve
other relations that were not _exPressl intended. A picce of ﬂ]-ppﬂ-
raius for petforming n physical or chemical experiment is also &
reasoning machine, with this differcnce, that it does not depend“m‘{
the laws of the human mind, but on the objectivo roason embodie

" in the laws of nature, Accordmglfy, it is no figuro of speech to an;;

that the alembics and cucurbits of the chemist are instruments o

ht, or logical machines, .

th%l:ger;" reaso%ling machine, that is to say, every machine, has two
inherent impotencies. 1In the first place, it is destitute of all origi-
nality, of all initiative, It cannot find its own problems ; it cannot,
feed itself. 1t cannot direct iteelf between different gosmble pro-
cedures, For example, the simplest proposition o projectige
geometry, about the ten straight lines in e plane, iy proved by
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von Staudt from a few premises and by reasoning of extreme sim-

licity, but so complicated is the mode of compounding these prem-
1ses and forms of inference, that there are no less than 70 or 80
steps in the demonstration.  Tlow econld we make a machine which
woid antomatically thread its way through such o Inbyrinth as
Wint?  And oven 10 wo ddhd gneeomd fn doing so, it would st3 ronain
trve tload Chas maeh e wontd Do ultorly dovodd of orlidnad Tnitlative,
] worthd emdy do the ppocdnd dad of thing 1 {mun enleulintd
Lo do, Phis, boweyer, 18 no defeet Tuaomaehine g we do ol want
B to do Hn own buslioss, bat ouee, Tho diflealty with the balloon,
for Instance, is that 14 has too mneh Initintive, that it is not mech-
anical enongh, We no more want an original machine, than a
house-builder would want an orviginal journeyman, or an American
board of eollogo trustees wonld hire an orlginal professor. If,
howover, wo will not surrondor 1o the machine, the whole husi-
nopd of Indidntive Is st thrown vpon the mind ;) and this is the
prineipat Inbor,

In tlhe seconud place, the eapacity of o machine has absolute lim-
itations ; it hag been eontrived to'do a certain thing, and it can do
nothing else. TFor ingtance, the logical machines that have thus far
been devised can deal with but a limited number of different letters.
The unaided mind is also limited in this as in other respects; but
the mind working with a pencil and plenty of paper has no such
limitation. It presses oh and on, and whatever limits can be
assigned to its capacity to-day, may be over-stepped to-morrow.
This is what makes algebra the best of all instruments of thought ;
tiothing is too complicated for it. And this great power it owes,
above all, to one kind of liiymbol, the importance of which is fre-
quently entirely overlooked--I mean the parenthesis. We can, of
cottree, dispense with parentheses ns such., Instoad of (a--1) ce=d,
wo enn Write af-Det and te==d. The letter t is here a transmog-
rified parentligsis.  We see that the power of adding proposition to
proposition ig in some sort equivalent to the use of a parenthesis,

Mr. Marquand’s machines, even with only four letters, facilitate
the treatment of problems in more letters, while still leaving con-
siderable for the mind to do unaided, M ix very desirable a
machine _on the sune principle should be construeted with six
Ioltora,  Ttowonld D little moro olegant, porhapy, instend of two
kogs Ao oneh Tottor, to Tve o indle whiol shoihd mland wpr whon
thi latder was not vand, snd bo tnensd Lo tho vightl or Tofl, nevording
re e Totlor was 1o be used, postlively or noglively,  An olvions
oxteusion of the principle nl! the wachine would ‘nlso render it
}:nﬂsihlu to perform elimination. 'Thus, if six letters, A, B, ¢, D,

i, I, were uscd, there conld bo an additional face which should
simply take no notico of F, a third which shonld take no notice of
I or K, & fourth which should tnke no notice of F, I or D; and
these would aufleo,  Willh snch o machine to vepresent AR -CD,
we phould procecd as follows: Pat down handle ¥ to the left.
[Tho Ieft hand would naturally signify the negative.] Leaving it
down, put down handle A to the right and then bring it back after
putling the cord. Put down handle B to the right and pull the
cord, and then restore handles B and E to the vertical. Next, put
down handle F to the left and successively put down the handles C
and I to the right, as before. After restoring these to the vertical,
put down handles F and F to the right, and pull the cord. Then
we should see on the third face
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(A+B+C+D) (A+b+C+Dy (A-+h+4C4d) (A+B+CH-d)
(A-+-Bd-e+D) (A4b-e-4-D)
(a 4B4c-+ 1)
}(u—{-B-{ UiHl){ thin
L) it omies Lo Lhe e thinhg,
o wht ¢ AR | bt
AR ABCH | ARCD
Al | ADely

L do nob Uhink thers wonlid baany proad ddillenfly 1y eonnlyoeting
a wmachine which should work the logie of relations with a lurgo
number of terms.  But owing to the great varlety of ways in which
the sume premises ean bo combined to produce differont conelt.
glony in that branch of logle, the mochine, in iy flest stato of dovel-
opment, wettld Do ne more inechanieal Lh,n‘n o hinnd-loom for wenys
ing in many colors with many shulttes, “I'he sludy of how Lo paes
from such n machine as that to one corresponding to n Jneqnard
loom, would be likely to do very much. for the improvement of

logic. C. 8, PuIrcE.

(@ -FBHC-- &)

he Functions of the Brain, By Davm Frrmgr, M, D, LI.D,
1MF. R. &, Secfond Edition, G. P, Putnam'’s Sons. New York,
1888, Pp. xxiii,, 498,

Die Funetions-Localization wuf der Groshirnrinde. Von L. Luciani
und G. Seppilli. Deutsche Ausgabe von Dr. M. O.-Fraenkel.
Leipzig, 1886. Pp. vii., 414,

When the first edition of Ferrier’s work appeared in 1876 it at-
tracted the attention of Linglish readers to the subject of the locali-
zation of brain functions, and made an important addition to tho
maes of facts which had already begun to sccumulato upon that
subject. Fritzsch and Hitzig had defermined in 1870 the cxistence
of a definite area on the gurface of the braine of vertebrates, irrita-
tion of which produced movements of the limbs, and destruction of
which caunsed paralysie, Ferrier not only confirmed the results of
the Germnn nfwnlrﬁnuiﬂtn, Pt wont g step farther and succosded in
domonstrting tho existonea of varlous wensory wrons fn tho bl
dortroetion UIK\\'hinh produced o doss of g ot of tha powers o
congclous poreaption, 1 wan very nelarnd Ahal rosuliy of sieh
physiologlent inportanes should ho teated enrofully, and thore in
probably no field of inguiry in which during the past ten years more
active work hag been done and more acrimonious controversy has
arisen. Hardly any two investigators can be found who agreo as to
the extent of the various sensory arcas, and the most different
opinions as to the interpretation of the resutts of experiment have
been defended,  Fervier's second edition ta jssued partly in order to
offer new facts from new experiments and to modify former
opinions in light of these new facts, partly in order to reply to
criticism, and partly in order to defend his own interpretation of
his facts, The work is almost wholly rewrit{en, and differs in so
many respects from the first edition that it requires notice.

The work of Luciani and Seppilti received the Fossati prize of the
Institute of Science of Lombardy, and was considered worthy of
immedinte translation into German, not only because of the new
discoveries and new views contained in it, but also because of the
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gingnlarly mnprejudiced and impartinl views presented of the entive
controversy,  And this Iatter characteristic deserves to be com-
mended, for much that i3 valuable in the writings of Ferrier, Goltz,
Munk, aned others, who have tnken nn active port in the diseussion
regrrding tho loealization of functions, s obseured by the intensity
of povaonnl eelieisn and cerrimbuntlon wilth \\'hiv%\ it e bowded
down, The Tty nothors, g holiing veey dofhindiv posttions
of thete owi, hivve soeeesdod Toostating tho views of apponents with
fbeveen, el foevo migrestod oy peshable fateeproinfons of seom.
bdy  contidictory Tnets whilell mny veconclle the Beonsistent,
Alntenients,  They houve wdded o the vatue of their work by ap-
ponding to it n lfll{l!‘l'li()ll of cases of brain disease in man, which
cnthles them to compare the resolts of physiologleal experiment
with those of pathotegion] observalion,

Ficrplto of the erbliclim of Goltg it wnsd De admitted that the
theory of Toeallzatton s gnined almost tnlversal seceptanes,
Vurlons arens of cortex of the hraln are now admitted to preside
over and to be necessary to various forms of mental activity, Cer-
tain parts of the cerchral cortex receive impulses from the sensor
organsg and preserve them s memories. Other parts send out \'OK
untary impulses to the motor apparatus, The motor arcas are
definitely known and pecopted, The contreversy now among
physiologisis ia regarding the exact limits of the different sensory
areas.  Lerrier lays down these areas in his dingrams as little cit
cles, cach separate from every other; and this extreme position
must he admnitted to be a logical consequence of the admission that
localization is possible. Munk extends his areas somewhat more
widely, does not limit themn so exactly, and vet does not allow one
area to invade the domain of the next. IIe'goes even further than
Ferricr in locating the visual sense, making Jifferent parts of the
aceepted cortex corresponed to different parts of the retina,  Luciani
holds that each sensory area is extensive, and that, at its borders,
it not only is not sharply marked off from, but really overlaps that
of adjacent arens.  Goltz admits that there is a functional differcnce
between the anterior half nnd the posterior half of the brain, but
will not allow that any distinct sensory or motor area ean he out-
lined, elaiming that the sssertion of Flowrens was correet and that
Lhe breain nete ns e whale,

Adltinetion has heon propoded by Bsonar which shonld be wen-
el here, Fxpor belioves that 1 s neecssney 1o admit e oxiat-
eneo 0f hoth absolate sl relalive fenctionnd avens, An absoluto
aren ig one, infury to which is always followald by loss of the fune-
tion. A relative area is one, injury to which is sometimes but not
always followed by aloss of the funetion.  For eaeh sense there is
an ahbsolute area, which is surrounded Dy an extensive relative nrea,
and tho relutive geeas for different senses may to some extent coin-
eite, Thiv distinetion i vieluelly ndmitted by Encinnd, wliose
experimenty prove that loss of function ig perimanent when the gh-
solute areas are destroved, but may be tempoerary when the relative
areas only are affected. It is nof mlmitted by ¥errier, vet Lhis own
aceount of his experiments may he cited in favor of such a view, for
he admits that in some of hig experiments the function returned
after the supposed centre was destroved. (Sce p. 22 ¢f seq,, where
it is stated that destrnetion of the angalar gvrus produces ondy
transient logs of vision in the opposite ey, while il the destruction
also involves the oceipital lobe t.‘\ere is also permament hemiopia).
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